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1. HammeHOBaHMe JUCHUIIINHBI
QYHKINOHAIBHBIA aHAIIN3

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « b.1 » oOpazoBarenbHON TpOrpamMMBI 10 HarpaBiICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 01.03.01 Matematuka

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs! AUCHUIUIMHBI DYHKIIMOHAJBHBIA aHAIM3 Y 00YYAIOIIETroCs JOKHBI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

01.03.01 Maremarwnka (HanpaBiIeHHOCTH : [IporpaMma mupokoro mpoduis)

OIIK.8.3 rOTOBHOCTH MCTIOB30BaTh (PyHIaMEHTAIbHBIC 3HAHHS B 00JaCTH KOMIUIEKCHOTO U
(YyHKIIMOHATBLHOTO aHanu3a, AuddepeHInaIbHON TeOMETPUH U TOTIOJIOTHH, B Oyayiiel mpo¢eCcCHOHAIbHON
JEeATEIHOCTH



HanpaBﬂeHm[ MNOATr0TOBKH

4. O0beM U coJepkaHue TUCHUTITHHBI

01.03.01 MaremaTuka (HanpaBiaeHHOCTh: IIporpamma mupokoro

npoduis)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 8
O0beM JUCHUILIMHBI (AK.YaC.) 288
KonTakTHasi padora ¢ 112
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 0
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 176

(ak.4ac.)
dopMBbI TEKYLIET0 KOHTPOJIA

DopMbI IPOMEKYTOUHOM

Bxonnoe tectupoBanue (1)
HroroBoe koHTpoJsibHOE MeporpusTue (3)
[TucbmenHOE KOHTPOJIbHOE MeponpusTue (9)

aTTeCTAlluH

Ok3ameH (7 TpumecTp)
Ok3ameH (8 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

DOyHKUMOHAJbHBIN aHaau3. [lepBbiii cemecTp
O yHKIIMOHATBHBIN
aHaJIN3 — 3TO OJIMH MaTeMaTHKU, KOTOPOMY YEJsieTcs: 00JIbIIIOe BHUMAaHKUE B 00pa30BaTEIbHbIX
IporpaMMax BeAyIIMX MUPOBBIX YHUBEPCUTETOB. [1o cBoeMy copepkaHuio PyHKIIMOHATbHBIN
aHaJIM3 TECHO CBSI3aH C MAaTEMaTUUYECKHM aHAJIN30M, TEOMETpHeN U anredpoil, BHIYHCIUTENIbHON MaTeMaTUKON
U IPYyTUMU BaXKHBIMU
paznenaMu MaTeMaTHKU. MeToIbl (YHKIIMOHATBHOTO aHAIM3a HAXO AT MIMPOKOE MPUIOKCHHUE TTPH U3yUSHUU
(bu3NYECKUX, COUATBHO-3KOHOMHUYECKHUX
(bMHAHCOBBIX MPOIIECCOB. [ yCIEnIHOro yCBOeH!Us Kypca He0OX0IMMbl MaTEMaTHUYECKOTO aHAIN3a, ajareOphl
Y TEOMETPHUH.
B mporiecce n3yueHuss TUCIUTUIHHBI CTY/ICHTHI JIOJDKHBI 03HAKOMUTECS C OCHOBHBIMHU TTOHSITHSIMU
(YHKIIMOHATLHOTO aHAJIN3a,
(GYHKIIMOHATBFHOTO aHaJIN3a, HEOOXOAUMBIE /IJIs1 UCTIOJIB30BAaHUS B APYTUX MaTEMAaTHUYECKUX JAUCHIUTIIMHAX;
MaTeMaTH4eCKue Mpo(hecCHOHANBHBIX 33/1a4, YMETh IPUMEHSATh MaTEMAaTUIECKHE METO/IbI IIPU PELICHUH
MpoQeCCUOHANIBHBIX 33]1a4, OBJIAJIETh MATEMAaTUYECKUM anmapaToM,
HE0oOXOIUMBIM TSl TpodeccCuOHANBbHOM AesTenbHocTU. I10 OKOHYaHUIO Kypca CTYIeHThI JOKHBI ObITh
CHOCOOHBI PUMEHSTH
M3YYCHHBIE METO/IbI B COOCTBEHHBIX HCCIICIOBAHUSX WHTEPIPETUPOBATH OTyUYEHHBIC PE3YIbTATHI.

BxomxHoe KOHTPOJILHOE MeponpUsiTHE
BXOJIHOW KOHTPOJIb OCHOBAH Ha 3HAHUU AJIEMEHTOB TEOPUU MHOXKECTB Teopus
MHOXECTB KaK MaTeMaTU4eCcKas JucHuIIMHa co3nada Kantopoml. Teoprs MHOXECTB cTajia OCHOBOM MHOTHX
pas3zenon
MaTEeMaTHKU — OOIIeH TOMONIOTHH, 001Iel anreOpsl, GyHKIIMOHATHLHOTO
aHaJIM3a U OKa3aJia CyIIECTBEHHOE BIMSIHUE HA COBPEMEHHOE TOHUMaHUE
npeaMeTa maTeMaTuku. B mepBoii monoBrHe XX BeKa TEOPETUKO-MHOKECTBEHHBIN IMOX0]] OBLIT TPUBHECEH U
BO MHOTHE TPaJAUIIMOHHBIE
pazzenbl MATEMaTHKH,

JIuHeliHbIe MPOCTPAHCTBA M JHMHEHHbIE 0TOOPAKEHUS
W3y4aroTcs cBOMCTBA pa3IMUHBIX JIMHEHHBIX ()YHKIIMOHAIBHBIX MTPOCTPAHCTB U JIMHEHHBIX OTOOpakEeHUI.
PaccmaTpuBaroTcst mpuMepsl Ha pa3iaMyHbIX (yHKIHOHAIBHBIX POCTPAHCTBAX.

Tomojiornyeckne MPOCTPAHCTBA M HellPepbIBHbIE 0TOOPaKeHMSI
N3yuaeTrcs MOHATHS TOTIOJOTUM Ha Pa3IuYHBIX MHOXKECTBaX. PaccmaTpuBaroTCst CBOMCTBA TOIIOJIOTHH,
CTPYKTYpa IIOCTPOEHHUSI MHOKECTBA, ONPEIETICHUE €r0 BHYTPEHHOCTH, BHEILIHOCTH, T'PAHULIbI, TOHATHS
MpeAeIbHON TOYKH, a TAKKE TOUYKH MPUKOCHOBEHHSI MHOKECTBA. [IpUBOIATCS MpUMeEphl pa3InyHbIX
TOITOJIOTHM, B TOM YHCIIE OTACIIMMOM.

MeTpHruyecKkue NPpOCTPAHCTBA M HeNlPpEePbIBHbIE 0TOOPaKeHUs
BBoauTcs moHATHE METPUKH, KaK HEOTPULIATEIbHON (YHKIIMHU, ONPEeICHHON Ha HEKOTOPOM MHOKECTBE,
cBOcTBa MeTpUKHU. Onpenensercs CXOAUMOCTb I0CIE10BAaTEIILHOCTH, U CBOMCTBA CXOAALINXCS
IIOCJIEI0BATEIBLHOCTH. JlaeTcs onpeneneHne MoHbIX IPOCTPaHCTB. PaccMaTpuBaeTcs MOHATHE HENPEPBIBHBIX
0TOOpaXeHU, ONpeeIAeTCs IPUHLIUIT CKUMAIOIINX OTOOpaXKEHHH.

HopmupoBaHHbIe IPOCTPAHCTBA M JIHO
BBoautcs moHATHE HOPMBI, OIIPEEIAETCS CBOMCTBA HOPMBI, BBOAUTCS MOHATHUS: OaHaXOBbI IPOCTPAHCTBA,
KpUTEpHii 0aHAXOBOCTH B H.II., CBOMCTBA 0aHAXOBBIX IIPOCTPAHCTB, JIMHEIHbIC HEMTPEPBIBHBIE ONEPATOPHI,
KPUTEPUN HENIPEPHIBHOCTH JI.H.O., PE30JIbBEHTA, CIIEKTP JI.H.O., BEIBOJ PE€30JIbBEHTHI C IIOMOILBIO psiJa



Helimana.

I'mab0epTOBBHI NPOCTPAHCTBA U YHUTAPHbIE ONIEPATOPbLI
CkainsipHO€ MTPOU3BEICHNE, EBKIUI0BO MPOCTPAHCTBO U HOPMOH, COTTIACOBAHHOM CO CKaJIsIPHBIM
MIPOM3BEACHUEM, TTOJTHOTA T.I1., OPTOTOHAIBHOCTH BEKTOPOB, OPTOTOHAILHOE JIOTIOJTHEHKE, TEOpeMa O
MIPOEKITNH, TeopeMa 00 oTpeske psina Gypre, Teopema 00 o01ieM BUIEe TMHEHHOTO HEMPEPHIBHOTO
(dhyHKIMOHAA

HNrorosoe KM( 3x3amen)
MPOBOAMTCS B BUJIE T€CTA MO U3YYCHHOMY MaTepuaity. TecT BKIIOYaeT B ceOsl KaK 3aqauu Juisd pacuera
YUCIIOBBIX 3Ha‘-IeHI/If/'I, TaK 1 3a4a41 Ha BbIBOJ JIOTHYCCKUX YTBep)KI[eHI/If/'I( TCCTOBBIC 3a/IaHUA OTKPBITOTO TI/IHa)

DOyHKIMOHANBLHBIN aHaau3. Bropoi cemecTp
TeMbl 17151 U3ydeHus: BO BTOPOM TPUMECTPE BKIIIOYAIOT B ce0s M3yUueHHEe TEOPUU Mephl U uHTerpasa Jledera, a
TaKxe
Conpspk€HHOE MPOCTPAHCTBO, Clladasi CXOAUMOCTh (PYHKIIMOHAIOB, CIIEKTPaIbHAs TEOPHS OMEepPaTopoB

N3MEPUMBIE ®YHKIIUN
Monyns U3Mepumble GyHKIMH: OTIpeieIeHne CUrMa-anreOpbl, U3MEPHUMOTO MHO>KECTBA, U3MEPHUMBIX
byHKIHH,
CBSI3b CUTMa aJIreOp U OTOOpaKeHHIA.
[Tpu 3aBepuienun Moayns numetcs nucbMenHas KT, s qonomHuTe IbHbIX 6allIoB MOKHO PacCMOTPETh
3aJ]auy 110 3TOMY MOJIYJIIO.

MEPA
PaccmaTpuBaroTcst moHATUS aOCTPaKTHOM Mephl, BHEIIHEW Mepbl, Mephl Jlebera, BBOOUTCS MOHSATUE CBOMCTBA
"moutu BCcroay"
[Tpu 3aBepuieHrn Motys numiercss nucbMeHHast KT, 171t 1onoiHuTenbHbIX 0a1jIoB MOKHO PACCMOTPETh
3a/1a4u 110 3TOMY MOJYJIIO.

HUHTEI'PAJI JIEBET'A
Tema moxyns: unrerpai Jlebera u ero cBOMcCTBa,
ITpu 3aBepmieHny Motys numiercs nucbMeHHast KT, 1 1onoHuTenpHbIX 0alyI0B MOKHO PACCMOTPETh
3aJ1a4M 110 3TOMY MOJYJIIO.

COIIPA’KEHHOE ITPOCTPAHCTBO
[TpocTpaHCTBO TUHEWHBIX HETPEPHIBHBIX (DYHKIIMOHAJIOB U €0 CBOMCTBA
[Tpu 3aBepiienuun moayis numetcs nucbMenHas KT, uis nononHuTenbHbIX 6a1710B MOKHO pacCMOTPETh
3aJ1a4M 110 3TOMY MOJYJIIO.

CIIEKTP U PE3OJIBBEHTA
PaccmaTpuBaroTcst cBOHCTBA CHEKTPa U Pe30JIbBEHTHI TMHEHHOTO HEMPEPBHIBHOTO orepaTopa
[Tpu 3aBepmienun Moayns numetcs nucbMenHas KT, Uit omoTHUTeIbHBIX 0aJIIIOB MOKHO PacCMOTPETh
3aJ1a4M 110 3TOMY MOJIYJIIO.

AJIBTEPHATUBA ®PEJII'OJIBMA
Pemenue u nccienoBaHue ypaBHEHH C MOMOIIBIO allbTepHATUBBI Dpearoibpma
[Tpu 3aBepuienun Moayns numetcs nucbMenHas KT, s nononHuTe bHbIX 6allI0B MOKHO pacCMOTPETh
3a/1a4u MO 3TOMY MOJIYJIIO.



HNrorosoe KM( 3x3amen)
Htoroseiii KOHTPOJIb IMAIICTCA IO BCEM MOAYJISAM KypcCa, COCTOUT U3 3ala4 1O U3YUCHHBIM MOAYJISIM



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. I'mazeipuna I1. FO. ®ynkuuonansHbIi aHanm3. Tunossie 3amaun: Y yeoHoe nmocodue/I naspipuna I1. 1O..-
ExarepunOypr:Ypanbckuii henepanpabiii yausepcutet, 9bC ACB,2016, ISBN 978-5-7996-1771-4.-216.
http://www.iprbookshop.ru/66213.html

2. Tpenorusn B. A.,ITucapesckuii b. M.,Co6oneBa T. C. 3agauu u ynpaxueHus 110 (pyHKIIMOHATBHOMY
aHanM3y:y4e0HOe MocoOue sl CTyICHTOB YHUBEPCUTETOB, O0YUaIOIIUXCA MO crienuanbHOCTH "MaTtemaTtuka" u
"[lpuknannas matemaruka'/B. A. Tpenorun, b. M. ITucapesckuii, T. C. Cob6oneBa.-MockBa:@uzmatiut,2002,
ISBN 5-9221-0271-0.-240.-bubmuorp.: c. 233-234

3. boraues B. U.,Cmomnsinos O. I'. [leiicTBUTENbHBIN U (PYHKIIMOHAIBHBINA aHATN3:yHUBEPCUTETCKUH Kypc/B. U.
boraues, O. I'. CmonsHOB.-MockBa:IHCTUTYT KOMIBIOTEPHBIX HUccienoBanuii,2009, ISBN 978-5-93972-742-
6.-724.

4. Komvoropos A. H.,®omun C. B. DnemenTs Teopuu GyHKINNA U QYHKIIMOHATILHOTO aHaIu3a:[yueOHuK |/A.
H. Kommoropos, C. B. ®omun.-MockBa:PU3MATIIUT,2006, ISBN 5-9221-0266-4.-572.-bubnuorp.: c. 568-
570

5. Hepp B. 4. ®ynkumonansueiii ananus/B. . Jlepp.-Mocka:lOpaiit,2012, ISBN 978-5-9916-1448-1.-464.-
bubmuorp.: c. 460-461

6. Tpenorun B. A. ®yHkimonanbHelii aHanu3:yueOHuk/B. A. Tpenorun.-Mocksa: @uzmatiut,2002, ISBN 5-
9221-0272-9.-488.-bubnuorp.: c. 482

JdomosHuTeIbHAS:

1. Ouan 1O. C. COopHHK 3a/1a4 110 MaTeMaTH4YecKoMy aHanu3y. OOmiast TeOpHst MHOXKECTB U (DyHKIUN:yueOHOe
nocobue/t0. C. Ouan ; pea. M. @. bokurreiin.-Mocksa:IIpocsemienne,1981.-271.

2. OyHKIMOHANBHBIN aHaMKU3 B ynpakHeHusx v 3anadax/FO. U. I'pubanos ; Kazan. roc. yH-T um. B. W.
Vawssnosa-Jlennna.Beim. 1.Merpudeckue npoctpanctsa.-Kazanp,1970.-54

3. Kupumnos A. A.,I'summanu A. JI. TeopeMsl 1 3a1auil pyHKIIMOHAIBHOTO aHa/IM3a:yueOHOe mocooue ais
BY30B I10 crieruanbHOCTAM "Maremaruka" u "[Ipuknagnas matemaruka'/A. A. Kupuiios, A. /1. I'Bumnanmy.-
Mocksa:Hayka, 1988, ISBN 5-02-013797-9.-3961.-bubnuorp.: c. 385-388. - [Ipeam. ykas.: c. 392-397

4. Pynun Y. ®yHKIMOHABHEIN aHATN3:y9eOHUK it By30B/Y. PynuH ; iep. ¢ anra. B. f. Jluna ; mox pen. E. A.
I'opuna.-Cankr-IlerepOypr:Jlans,2005, ISBN 5-8114-0611-8.-4433.-bubnuorp.: c. 430-432

5. boraues B. U.,CmonsinoB O. I'. JleficTBUTEIBHBIN B (YHKITMOHAIBHBIA aHATN3: YHUBEpCcUTETCKUM Kypc/B. U.
boraues, O. I'. CmonsHOB.-MockBa: UHCTUTYT KOMITbIOTEPHBIX HccienoBannii,2009, ISBN 978-5-93972-742-
6.-724.

6. Ocunenkep, b. I1. 3agaun u ynpakueHus no GyHKIIMOHATFHOMY aHAIU3Y : Y4eOHO-IPaKTUYECKOe ocooue /
b. I1. Ocunenkep. — MockBa : MOCKOBCKUI TOCYIapCTBEHHBIN CTpouTEIbHbIN yHUBEpCcUTET, DBC ACB, 2015.
— 132 ¢. — ISBN 978-5-7264-1186-6. — TeKcT : 31eKTpOHHBIH // INeKTpOHHO-0MOIMoTeuHas cuctema [PR
BOOKS : [caiiT]. http://www.iprbookshop.ru/60819.html

7. Ouan 0. C. C60pHUK 3a]1a4 U TEOPEM 10 TEOPUH (PYHKIUI 1eHCTBUTENILHOTO NEPEMEHHOT0:y4eOHOoe
nocobue it negarornueckux HHCTUTYTOB/FO. C. Ouan.-MockBa:IIpocsenienune,1965.-231.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://biblioclub.ru/index.php?page=book&id=82613 Tpenorun, B.A. ®yHKINOHAIbHBIN aHATIU3 :
Y4COHHK

http://biblioclub.ru/index.php?page=book&id=428727 Kpenkoropckuii, B.JI. ®yHKIIMOHaIbHBIN aHATN3:
y4deOHOe mocodune

http://znanium.com/go.php?id=556115 Pesuna C. B. ®yHKUHOHAIBHBIN aHATU3 B IPUMEPaAX U 3a/1a4ax

http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm EqWorld

https://www.mathedu.ru/ MathEdu

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

OO0pazoBartenbHBIN MpoIece 1Mo TUCHUILTHHE PYHKIUOHAIBHBINA aHAJIN3 PEAIoaraeT UCIoIb30BaHHe
CIIETYFOIIETO IPOTPAMMHOTO 00eCIIeUeHHs M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
JI7st KOppeKTHOH paboThI MPU M3Y4YEHUH AUCIMIUIMHBI HEOOXO0INMO HCIIOTIb30BaTh:
1. mpe3eHTaMOHHBIE MaTepUaIIbl (CIIAM/IbI 110 TeMaM JICKIIHOHHBIX U MPAKTUYECKUX 3aHATHI);
2. noctyn B pexume on-line B DnekTpoHHyt0 6ubauoreunyro cucremy (3bC)
3. 1oCTyH B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHON Cpely YHUBEPCUTETA.
4. 1OCTYN K OHJIAH-TECTHPOBAHUIO
5. lHTepHEeT-CEepPBUCHI U AJIEKTPOHHBIE PECYPCHI (TOUCKOBBIE CHCTEMBI, 3JICKTPOHHAS T10YTa,
npodeccuOHaIbHBIE TEMAaTHYECKUE YaThl U (POPYMBI U T.1I.)

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHHH 10 JUCIUIUINHE PEKOMEHYETCs HCTIOIh30BaHNE
MaTepuasoB, pa3MeleHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOTB30BAThCS:

cucteMa BueoKoH(pepeHIcBs3u Ha ocHoBe matdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJJuoO- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/laHNA,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AUMOM [IJIA OCYIIECTBJICHUS
00pa3oBaTeJbHOI0 Npouecca 1no AMCUMIINHe

1. JleknpioHHas ay TUTOpHUS: MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK, MEJIOBast (1) WM MapKepHas JT0CKa.

2. Aynuropus U1l IPAKTUYECKUX 3aHATHU U TEKYILEro KOHTPOJIA.

3. [IpoekTop, s3KpaH, KOMIIBIOTEP/HOYTOYK, MeJIOBas (1) WIH MapKepHast I0CKa.

4. I'pynnoBble (MHAUBUAYaIbHbIE) KOHCYJIBTALUU: MEJIOBas (M) WM MapKepHast 10CKa.

5. AyauTopus JUIsl CaMOCTOSATENbHOM padoThl - momemienust Hayunoit oubdnuorexu [II'HNUY : kommnbroTepHas
TEXHUKAa C BO3MOXKHOCTBIO OJKITIOUEHH K ceTH «HTepHeT», o0ecrieyeHHas JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuno-6ubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTOM K JIOKaJbHOM U T1100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTApHOHW JIUTEPATyphl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJbHOU U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.



3. UnuTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axynprera, kopn.9, aya. 4. O6opynoBana 11 nepcoHabHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOH H TTT00AIBHON KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢gaxynibrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H T7T00AIBbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBIICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrmpaBouno-npaBoBas cucteMa «Koncynsrantlinrocy



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
DOYHKIUOHAJIbHBIN aHAIH3

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.8.3 3HATD: ocHOBHBIE TOHATHSA HeynosiierBopureJ
TOTOBHOCTb (YHKLIMOHAJIBHOTO aHAIN3A, He 3HaeT 0CHOBHBIE OHATHS
UCIIOJIb30BaTh METO/Ibl MOJIETTUPOBAHUS U (YHKIIMOHAJIBHOTO aHAJIN3a, JTIOTHYEeCKHe
¢byH1aMeHTalbHbIE UCCIICIOBaHMS TPUKIIAIHBIX 3a/1a4 METOJBI JOKA3aTEIbCTBA MATEMATHYECKUX

3HaHUA B o0JacTu
KOMIIJIEKCHOTO U
(YHKIIMOHATIBHOTO
aHanm3a,
nmuddepeHIanbHOMI
T€OMETPHUHU U TOTOJIOTHH,
B Oynymieit
npoeCCHOHATBLHON
JeSITeIIbHOCTH

B Oyaymeit mpodeccruoHanbHON
JeSITeTbHOCTH

YMETb: npumensTs
dyHIaMeHTalbHbIC 3HAHUA U3
o0acTi PyHKIIMOHAIEHOTO
aHanu3a B Oymytiein
npodeccronanbHON
JeATEIILHOCTH

teopeMm. He ymeer noka3biBaTh T€OpEMBI U
yTBepkaAeHUs Kypca. He ymeer npon3BoauTh
pacueTsl B IpakTU4eCcKuX 3aganusx. He ymeer
JaBaTh COAEPKATEIbHYI0 HHTEPIPETALIUIO
pe3yJibTaToB BhluucieHuii. He ymeer
KOHTPOJIUPOBATH MPABUILHOCTH BHIUUCICHUH.
YnoBaerBopuTebH
3HaeT OCHOBHBIE MOHATHUS PYHKIIMOHAIBHOTO
ananmm3a. Crnabo 3HAET JIOTHYECKHE METOIbI
JI0Ka3aTeJIbCTBA MaTEMaTHYECKUX TEOPEM.
[T1oxo 3HaeT OCHOBHBIE (HOPMYIIBI
(GYHKIIMOHATBLHOTO aHanu3a. JleMoHCcTpupyeT
9acTUYHO C(HOPMHUPOBAHHOE YMEHHUE
MPOU3BOAUTH PACUETHI B IPAKTUUECKUX
3amanusax. Cnabo BiaeeT MOHATUHHBIM
anmnapaToM (pyHKIIMOHAILHOTO aHaN3a
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHHE JaBaTh COAECPKATEIbHYIO
MHTEPIPETALMIO PE3YJIBTATOB BHIYUCICHUH.
Xopomuo
3HaeT OCHOBHBIE MOHATHUS PYHKIIMOHATHHOTO
aHaJIN3a, JIOTUYECKUE METO/IbI 10Ka3aTeIbCTBA
MaTE€MaTHUYECKUX TEOPEM. Y MEET JOKa3bIBATh
TEOPEMBI U yTBEPXkACHUS Kypca. B einom
yCIHEIIHbIE, HO CoiepKalllie OTEIbHbIE
po0OeIIbl YMEHUS 1aBaTh COIEPKATEIbHYIO
MHTEPIIPETALMIO PE3YJIbTaTOB BEIUYMCICHUH.
YMeeT KOHTPOIUPOBATh MPABUIBLHOCTD
BBIYHCIICHH; CAMOCTOATEIHHO TPHOOPETATh
HOBBIE 3HaHUs. Brnageer moHATUIHBIM
anmnapaTtoM (pyHKIIMOHAILHOTO aHaN3a
Otiamn4Ho
3HaeT OCHOBHBIC MOHATHUS PYHKIIMOHATHLHOTO




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
aHaJIN3a, JIOTHYECKUE METOABI JOKA3aTEIHLCTBA
MaTEeMaTHYECKHUX TEOpeM. Y MEET I0Ka3hIBATh
TEOpEMBI U YTBEPKACHUS Kypca.
CdopMupoBaHHOE YMEHHE IMPOU3BOIUTH
pacyeTsl B MPAKTHYECKUX 3aIaHUX, TaBaTh
coJIepKaTeIbHYI0 HHTEPIIPETAIIUIO PE3YIbTATOB
BBIYMCIICHHH, KOHTPOJMPOBATH MTPABUILHOCTh
BBIYMCIICHH; CAMOCTOSATEILHO PUOOPETATH
HOBbIE 3HaHUA. CBOOOIHO BiIafceT
MOHSTHIHBIM armapaToM (yHKIIHOHAILHOTO
aHajau3a




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpoMe:KyTOYHOM aTTecTalMu : DK3aMeH

Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTrTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEIENIeTCsS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIBHBIX

MEPOTPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUOA.
MakcuMajJbHOe KoJu4ecTBo 0aiaos : 100

KonBepranusi 6a/uU10B B 0TMETKH

«otam4Ho» - oT 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 44 10 60
«HeYI0BJIETBOPUTEIbHO)» / «<He3aUTeHo» MeHee 44 Oaia

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

Komnerenuus Meponpusitue
TeKYUIero KOHTPOJIsI
BxoaHoii KOHTPOJIb BxosHO€ KOHTPOJIBHOE
MEPOIIPUATHE

BxoaHoe TECTUPOBAaHHUE

OCHOBHBIE MOHATHUS TEOPUU MHOMKECTB!
MHO’KECTBA. OIIEPALMU HAJl MHOXKECTBAMH,
OMHapHbIE OTHOIICHUS, PE(IIEKCUBHBIE,
TpaH3UTUBHBIE, CHMMETPUYHBIE,
aHTHUCUMMETPHYHbIE OMHAPHbIE
oTHOIIEHUs. OTHOLIEHUS YaCTUYHOI O
MOpsJIKA, OTHOILIEHUS SKBUBAJIEHTHOCTH,
(baKTOpP-MHOKECTBO, KJIacc
SKBHUBAJIEHTHOCTH.

OIIK.8.3 JIunelinble mpocTpaHCTBA U
TOTOBHOCTH UCTIOJIb30BaTh JIMHEHHBIE 0TOOPaKEHUSI
(yHnamenTanbHbIe 3HAHNUS B ITucbMeHHOE KOHTPOJIbHOE
00J1aCTH KOMIUIEKCHOTO U MeponpHUsiTHE

(YHKIIMOHATLHOTO aHAIN3a,
muddepeHIMaTbHON FeOMETPUH U
TOIOJIOTHH, B OyayIei

PO EeCCUOHAIBHON JEATETLHOCTH

JMHENWHbIE IPOCTPAHCTBA U
HNOJIPOCTPAHCTBA, JMHEHHAs 000I04YKa.
BBIIYKJIOCTb, JINHEIHbIE OTOOpaXeHUs

OIIK.8.3 Tomnonornyeckue
TOTOBHOCTbH UCITIOJIB30BAThH MIPOCTpPAaHCTBA U
(ynaameHTaNbHBIE 3HAHKS B HETPEPBIBHBIE OTOOPaKEHUS
00J1aCTU KOMILIEKCHOTO U WTOroBoe KOHTPOILHOE
(YHKIIMOHATLHOTO aHaJN3a, MeponpHsITHE

Qg depeHnaIbHON reOMeTpUH 1
TOIIOJIOTUH, B Oy ymiei
npodeccHoHaIbHON AeATETbHOCTH

TOMOJIOTUSl. TONOJOTUYECKOE
MPOCTPAHCTBO, OKPECTHOCTH TOUYKH,
OTKPBITOE ¥ 3aMKHYTOE MHOKECTBO,
BHYTPEHHOCTh MHOKECTBA, 3aMbIKaHHUE
MHOECTBA, TPaHUIIa MHOXKECTBA,
OTHOCHUTEIIbHAs TOMOJIOTHs, Xayc1opdoBo
TOMOJIOTUYECKOE IPOCTPAHCTBO




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.8.3
TOTOBHOCTb UCIIOJIb30BaTh

Mertpuueckue mpocTpaHCTBa
Y HETIPEPHIBHbBIC

MCTpHUKA, METPHUICCKOC IIPOCTPAHCTBO,
CXOJUMOCTB IMOCICAOBATCIBHOCTHU

yHnameHTanbHbIE 3HAHUS B OTOOpaKCHUS CXOIMMOCTh IOTOYCYHAs U 110 METPHKE,
00/1aCTH KOMIIIEKCHOTO U IIncbMeHHOe KOHTPOJILHOE | OTPAaHUYEHHOE. BIIOJHE OIPaHUYEHHOE
(hyHKIHOHAIBHOTO aHAIN3a, MeponpusaTHe MHOXECTBO, IJIOTHOE MHOXECTBO,
nuQbepeHIHanbHOI reoMeTpuH 1 cenapadebHOCTh, HEMPEPHIBHOE
TOTIOJIOTHH, B 63’)13’?]56“ 0TOOpakeHue, MPUHIIAI CKUMAFOIIHX
po(hecCHOHATIBHOM e TEIIbHOCTH OTOBpaKeHHiT

OIIK.8.3 Hopmupoannsie HOpMa, HOPMHUPOBAHHOE MPOCTPAHCTRBO,

TOTOBHOCTH UCTIOJIb30BaTh
¢byH1aMeHTalIbHbIE 3HAHUSI B
00J1aCTH KOMIUIEKCHOTO U
(GYHKIIMOHAJIBLHOTO aHaAJIN3a,
nuddepeHIMaTbHON FeOMETPUH U
TOMOJIOTHH, B Oyay1en
MpoEeCCUOHAIBHON JESATETLHOCTH

MPOCTPAHCTBA U JTHO
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

0aHaxoBO MPOCTPAHCTBO, JIMHEHHBIN
HEIPEPBIBHBIN ONIEPATOP, HOpMaA
omnepaTropa, pe3oJibBeHTa, psax Heiimana s
PE30JIBBEHTHI, CIIEKTP, PE30JIbBEHTHOE
MHOECTBO, CTIEKTPAJIbHBIN pagnyc

OIIK.8.3

TOTOBHOCTH UCTIOJB30BaTh
¢dbyHIaMeHTaIbHbBIC 3HAHMUS B
001acTi KOMIUIEKCHOTO U
(YHKIIMOHATLHOTO aHaJN3a,
nuddepeHIaIbHON TEOMETPUN 1
TOIIOJIOTUH, B Oy IyIIei
npoeCCUOHATIBHOMN I TEITLHOCTH

I'uap0epToBBI MPOCTPAHCTBA
Y YHUTapHBIC OTIEPATOPHI
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

CKQJISIPHOE MPOU3BEICHUE, HOPMA,
COrJIaCOBaHHAas CO CKAJSIPHBIM
MIPOU3BECHUEM, PABEHCTBO
napajuiesiorpaMmma, TujaL0epToBO
MIPOCTPAHCTBO, YHUTAPHBIN OriepaTop,
OPTOrOHAJIBHOCTh BEKTOPOB,
OPTOrOHAJIBHOE JOTIOJIHEHUE, PA3JIOKEHUE
IIPOCTPAHCTBA HA MPSAMYIO CYMMY JIBYX
MOJITPOCTPAHCTB, HEPABEHCTBO
Komm-BbynsikoBckoro, Teopema o
MPOEKINH, paBeHCTBO [lapceBais,
MPOEKIMS BEKTOPA Ha MOAIPOCTPAHCTBO,
0Tpe30K psna Dypbe, CONPAKEHHBIN
OIepaTop, HOpMa CONPSKEHHOTO
orneparopa, CIEKTP CONPSKEHHOTO
oreparopa, sigpo CONPSKEHHOTO
orneparopa, CBOMCTBA CONPSKEHHOTO
omeparopa




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI
TeKyl1ero KOHTPoJIst pe3yJbTaTOB 00y4eHHs
OIIK.8.3 Hrorosoe KM( sx3amen) JIMHEWHBIE TPOCTPAHCTBA U JINHEHHBIE

TOTOBHOCTB UCIIOJIb30BaTh
(dbyHIaMeHTalIbHbIC 3HAHHS B
00J1aCTH KOMIUIEKCHOTO U
(YHKIIMOHATLHOTO aHAIN3a,
nuddepeHIMaTbHON FeOMETPUH U
TOMOJIOTHH, B OyayIei
MpoeCCUOHAIBHON JEATETLHOCTH

HNTorosoe KOHTPOJIbHOE
MeponpusiTue

OIEPATOPBI, TOTIOJIOTUYECKHE
MPOCTPAHCTBA U HETIPEPHIBHBIC
0TOOpaXeHUsI, METPUUECKHE
MPOCTPAHCTBA: METPHKA, CXOAUMOCTh
MOCJICI0BATEIbHOCTH, CKUMAIOIICe
oToOpakeHue, HOpMa , CBOHCTBAa HOPMBI,
HOpMa JI.H.0., OOpaTHEIN oreparop,
PE30JIbBEHTA, CIIEKTP, PE30JIBBEHTHOE
MHOKECTBO, COIPSHKCHHBIN OniepaTop

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

BxoaHoe KOHTPOJIbHOE MePOTIPUSITHE

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHbIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: ()
[Tpoxomnoii 6amt: 0

Iloxka3atenu oueHMBaHUSA Banabt
1 3amaHue 1
2 3agaHue 1
5 3agaHue 1
4 3aganue |
3 3aganue 1
JIuHeiiHbIe MPOCTPAHCTBA U JIMHEHbIE 0TOOPaKeHU s
[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOI padoThI
MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 15
[Tpoxoanoii 6amt: 7
Iloxka3atenu oueHMBaHUSA Banasbi
TECT I10 TEME JINHEWHBIE IIPOCTPAHCTBA U JIUHEHHBIE OIIEPaTOPhI 5
pelIeHre JIMHEHHOTO YpaBHEHUS, HEOOXOIUMO CIIeNaTh COOTBETCTBYIOIINE BBIBOIBI. 5
3a/laua Ha JI0Ka3aTeIbCTBO YTBEPKICHUS 5

Tomosoruyeckue NMPOCTPAHCTBA U HeMPEPbIBHBIE 0TOOPAKEHHS

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIA 0ajul, BRICTABISIEMbIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectaun: 10
[TpoxoaHoii 6amt: 4




Iloka3atesn oneHNBAHUS banasl

3aJa4da Ha A0Ka3aTCIbCTBO CBOMCTB TOIIOJIOTHH

3 3agaHue TecTa

1 3aganue Tecra

NN N B

2 3aJIaHiE TECTA

MeTtpuueckne MpoCcTPAHCTBA U HeNpPepPbIBHbIE 0TOOPaKEHUsI

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

IToka3aTenu oneHUBaAHNSA banabl

3aa4a Ha NOKa3aTCIbCTBO YTBCPIKICHUA

4 3amaHre MTUCbMEHHOU pabOoTHI

2 3ajaHle TUCHbMEHHOU PabOoTHI

3 3ajaHne MMCbMEHHON PadOTHI

5 3ajjaHNe TMCbMEHHON PabOTHI

e e e e el Y2}

1 3agaHre TUCbMEHHOU PabOoTHI

HopmupoBaHHble MPOCTPAHCTBA U JIHO

[TpoaomKUTeN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAyINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[TpoxoaHoii 6amt: 8.4

IToka3aTenu oneHUBaAHNSA banabl

Konrponbnas pabora 1o reme 10

HccenenoBanue U pelieHue onepaTtopHoro ypaBHEHUs 5

3agada Ha JOKA3aTEILCTBO 5

I'mib6epTOBHI MPOCTPAHCTBA U YHUTAPHBIE ONIEPATOPHI

[TpoaomKUTen HOCTD TPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHON aTTeCTaluu: 25
[Tpoxoanoii 6amr: 11

IToka3aTenu oneHUBaAHNSA banabl

HCCJIEIOBAaHKUE ONEPATOPHOTO ypaBHEHUS - 15 BOPOCOB 15

KOHTpOJIbHAsI paboTa - 5

3ajJlava Ha J0Ka3aTeIbCTBO 5

Hrorooe KM( 3x3aMeH)

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 2 yaca



VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20

IIpoxoaHoii 6ann: 8.4

IToxa3aTeiu onleHUBAHUS Baaasl
3 BOITPOC: npuBeaeHo uccieqoBaHle CBOMCTB onepaTopa 8
1 BOITPOC: popmynupoBka TE€OpEMbI, TPUBEACHO T0KA3aTEIHCTBO 5
2 BOITPOC: npuBeieHbI BCE CBOMCTBA, MPUBEICHBI TPUMEPHI 5
4 BOITPOC: naitnena HopMma JI.H. (DyHKITHOHAJIA B THIILOEPTOBOM IPOCTPAHCTBE 2

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMeH
Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLEHKa MO JUCHUIUIMHE B paMKax
HpOMC)KYTOqHOﬁ arrecralgunu OHpe,Z[eJIHGTCSI Ha OCHOBC 6am1013, Ha6paHHI>IX 06yqa}01u1/1Mc;1 Ha KOHTpOJIBHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.
MaxkcuMajibHOEe KOoJIH4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTaM4Ho» - oT 81 mo 100
«xopowo» - ot 61 o 80

«YyJ0OBJIETBOPUTEJIbHO» - OT 45 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHOo» MeHee 45 Oaia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI

TeKyl1ero KOHTPOoJIst pe3yJbTaTOB 00y4eHHs

OIIK.8.3 N3MEPUMBIE ®YHKIMU | Curma-anredpa, usmepumblie

TOTOBHOCTB UCTIONB30BaTh IIncrMeHHOE KOHTPOJILHOE | IPOCTPAHCTBA, M3MepuMble (PyHKIUH.

(GyHIaMeHTaIbHBIE 3HAHNUS B MeponpusiTue CaoiicTBa curma-anreop, CBs3b

0071aCTH KOMILICKCHOTO 1 CUrMa-airedp ¢ 0TOOpakeHUSAMH,

()YHKLIHOHAIBHOTO aHAIIH3a, KPUTEpPUN NU3MEPUMOCTH BEIIECTBEHHBIX

nudepeHnranbHOM FeOMETPHH 1 GYHKIUH. TpUMepbl U3MEPUMBIX (DYHKIUH

TOTIOJIOTHH, B Oy Tyteit

po(heCcCHOHALHOM NeSTEIILHOCTH

OIIK.8.3 MEPA Mepa, abcTpakTHasi Mepa, BHEIIHAS Mepa,

TOTOBHOCTb UCIOJIb30BaTh IucbsMeHHOE KOHTPOJILHOE | Mepa Jlebera, moiaHast Mepa, CBOMCTBO

GyHnamenTanbHbIE 3HAHUS B MeponpusTHe "moYTH BCIOAY", 5KBUBAJIEHTHbIE (DYHKIIUH,

00J1aCTH KOMIUIEKCHOTO U CXOIUMOCTH ITOYTU BCIOAY, YETHIPE TUIIA

(yHKIIMOHAILHOTO aHANIN3a, CXOJMMOCTH U CBS3b MEXK]y HUMU,

nuddepeHnnaIbHON TEOMETPUHN U

TOMOJIOTHH, B OyayIei

poeCCHOHAIBHON JEATETHHOCTH




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI
TeKyl1ero KOHTPoJIst pe3yJbTaTOB 00y4eHHs
OIIK.8.3 UHTEI'PAJI JIEBET'A uHTerpan Jlebera, cyMmmupyemble GyHKIIHH,
TOTOBHOCTB MCIOJIb30BATh IucsMeHHOE KOHTPOJILHOE | CBOMCcTBA HHTErpaina Jlebera, Teopema
(GyHIaMeHTaIbHbIE 3HAHUS B MeponpusTHe Pucca ®@umepa

00J1aCTH KOMIUIEKCHOTO U
(YHKIIMOHATLHOTO aHAIN3a,
nuddepeHIMaTbHON FeOMETPUH U
TOMOJIOTHH, B OyayIei
MpoeCCUOHAIBHON JEATETLHOCTH

OIIK.8.3 COIIPSDKEHHOE
TOTOBHOCTH HCITIOJIb30BATh [NPOCTPAHCTBO
(pyHmaMeHTabHbBIC 3HAHKS B ITinchMeHHOe KOHTPOJIbHOE
00J1aCTH KOMIIEKCHOTO U MeponpusiTHe

(YHKIMOHATIBLHOTO aHAJIH3a,

Qg depeHraIbHON reOMeTpU 1
TOIIOJIOTUH, B Oy ymiei
npodeccHOHaTBHON IS TETbHOCTH

BHEIIHEE [TPOU3BEACHUE, TIOTYHOPMA,
ciabasi CXOAUMOCTb, CUJIbHAsI CXOAUMOCTb,
COIPSIKEHHOE TIPOCTPAHCTBO,
COTIPSIKEHHBIN OIepaTop

OIIK.8.3 CIIEKTP U

TOTOBHOCTb UCITOJIb30BaTh PE3OJIbBEHTA
(yHnameHTanbHbIe 3HAHNS B IMucbMeHHo0e KOHTPOJILHOE
001aCTH KOMIUIEKCHOTO U MeponpHusiTHE

(GYHKIIMOHAJILHOTO aHaAJIN3a,
JuddepeHIMaTbHON FeOMETPUH U
TOMOJIOTHH, B Oyay1en
MpoeCCUOHAIBHON JEATETLHOCTH

CIIEKTp, PE30JIbBEHTA JI.H.O.,
PE30JIBbBEHTHOE MHOXKECTBO, KOMIAKTHBIN
oreparop, CBOMCTBA KOMIIAKTHOTO
oreparopa, CeKTp KOMITAKTHOTO
orneparopa, ajgbrepHatuBa Openronsma

OIIK.8.3 Nrorosoe KM( sk3amen)
TOTOBHOCTbH UCITIOJIB30BAaTh HUTorosoe KOHTPOJIbHOE
(byHnaMeHTalIbHbIE 3HAaHUS B MeponpusiTue

001acTU KOMIUIEKCHOTO U
(GYHKIIMOHATLHOTO aHAJN3a,
nuddepeHIaIbHON TEOMETPUN 1
TOIIOJIOTUH, B Oy IyIei
poeCCUOHATBLHOMN IS TEITLHOCTH

Mepa, curma anredpa, u3MepumbIe
MHO>KECTBA, I3MEPHUMBbIC (PYHKIIHH,
unTerpan Jlebera, conpsKeHHBIH
orepaTop, KOMIAKTHBIN OIepaTop

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

N3MEPUMBIE ®YHKIIUHN

[IponoKUTENBHOCTE TPOBEICHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM atTectanuu: 10

[Tpoxoxnoii 6amr: 4.2

IToka3aTein OLlECHUBAHUSA Banabl
1 3aganue 2
2 3amaHue 2




5 3aganue

4 3aganue

3 3amaHue

MEPA

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 4.2

IToxa3zarTen oeHUBAHUA

Bajaabl

6 3amaHue

5 3aganue

3aJa4a Ha J0Ka3aTCJIbCTBO

3 3amaHue

2 3amaHue

1 3aganue

4 3aganue

—t = = = N DN DN

HUHTET'PAJIJIEBET'A

[TpoaomKUTeN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAyINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 4.2

IToxa3zarTen oeHUBAHUA

Bajaasl

JIOKa3aTh CBOMCTBO MHTerpasa Jlebera

0Ka3aTh CBOMCTBO 3

BBIUUCIIUTH UHTETpal Jlebera oT mpocToi GyHKIUU

BBIYUCIIUTH UHTETpan Jlebera oT orpaHu4eHHON (PyHKIIMU

3
3
2
2

COITPA’KEHHOE ITPOCTPAHCTBO

[TpoaomKUTeT HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUSATHUS: B YAChI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 4.2

IToxa3zarenn oeHNBAHUA

Bajaabl

HANTH IPOI0JDKEHKE JI.H.(¢. TIPH YCIOBHH BBIITOJTHEHHS YCIOBHIA TeopeMbl XaHa- banaxa

HUCCICIOBATh HA CJIa6YIO N CWJIBHYIO CXOAUMOCTDb

JIOKa3aTh CBOMCTBO OpPTOrOHAJIbHOCTHU

HaTH HOpMY J.H.() B T.II.

— N NN




HaWTU CONPSKEHHBINA ONIEPaTop B H.IL. 1
HaWTU CONPSKCHHBIA OIEpPaTop B I.IL. 1
BBIYHCIIUTH BHEILIHEE IIPOU3BEICHUE 1
CHEKTP 1 PE3OJIBBEHTA

ITpoaomKUTENTPHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTALMU: 2 Yaca

VYcnoBus npoBeAEHUS MEPONIPUATHS: B 4AChl ayAMTOPHOM PadoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20

[TpoxomHoii 6amt: 8.4

IToka3aTesin oneHUBaAHUSA Banast

HCCIJIEI0BATh ONIEPATOPHOE YpaBHEHHE C IIOMOILBIO anbTepHaTuBbl Opearonpma 5
HAWTH CIIEKTP U PE30JbBEHTY KOMIIAKTHOT'O OllepaTropa 3
HAWTH CIIEKTP U PE30JIbBEHTY JI.H.0 2

Hrorooe KM( 3x3aMeH)

IIpoaomKUTENBLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTALMU: 2 Yaca

YcnoBus NpoBeAEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM PadoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTecTanuu: 40

[Tpoxoanoii 6amt: 20

IToka3aTesin oneHUBaAHUSA Banasbt

Haiitu ycnosue pa3peiMMOCTH HHTETPAIBHOTO YPAaBHEHUS 10
UCCIIeIOBaTh CBOMCTBA orneparopa. OTBET 000CHOBATH 10
Pasnoxuts B psan HeliMaHa pe3osibBEHTY oniepaTopa, HAaMTH CIEKTPaJIbHBIA paguyc 6
Haiitu criekTp U pe30abBEHTY olepaTopa 5
Haiity criekTp KOMIIAKTHOTO Oomeparopa 5
[TpuBecTH mpuMep JIEMEHTa U3 CONPSHKEHHOTO MPOCTPAHCTBA 4




