MuHKCTepCTBO HAYKH U BBICIIEr0 0bpasosanust Poccuiickoii Denepariu
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKNI
TOMCKUUN I'OCYJAPCTBEHHBIVM YHUBEPCUTET (HU TIT'Y)

MexaHuKO-MaTeMaTHUYeCKUH q)aKy.TILTCT

VTBEPXIAIO:
Hekag—--

¢ | JI. B.I'ense

k_/
« 3 » o6 202 2,

Pa6ouas nporpaMMa AUCIUILTAHEL
MaremaTH4yecKHil aHATH3

II0 HaNPaBJIEHUIO IOATOTOBKU
01.03.01 MarTemaTHuka
02.03.01 MaTtemaTiKa U KOMIILITEPHbIE HAYKH
01.03.03 Mexannka U MaTeMaTH4eCKOe MOIeJTUPOBAHIE

HamnpapnerHOCTS (IpodUiIb) IOATOTOBKH :

OcCHOBBI HAYYHO-HCCJIE0BATEIHCKOI NeATeTLHOCTH B 00/1aCTH MaTeMATHKHA
OcHOBBI HAYYHO-HCCIEJ0BATENLCKOI JeATETbHOCTH B 00/1aCTH MaTeMAaTHKH H
KOMINBIOTEPHBIX HAYK
OcHOBBI HAYYHO-HCCJIEA0BATENbCKOM NeATeJHbHOCTH B 00JIaCTH MEXaHUKH H
MaTeMaTHYeCKOro MOJeTHPOBAHNS

®opma 06yueHus
Ounasn

Kpamadukarms
Baxanapp

l'on mpuema
2022

Kon muctummmas: B yue6HOM mrane: 51.0.2.01

COI''TACOBAHO:

P%g;? il
\"" JI. B.Ien3ze
f
HpWMK

5%‘% E.A.Tapacos
—

Tomcx — 2022



1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 OCBOCHMSI JUCLMILUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLINH:

OIIK-1 CriocoGeH mpUMEHATh (PyHIAMEHTAIbHBIC 3HAHUS B 00JIACTH MAaTEMATHYECKOTO
aHajM3a, KOMIUIEKCHOTO U (YHKLUHMOHAJIbHOIO aHAIN3a, alreOpbl, aHAIUTHYECKOW I'eOMETpHH,
Qg epeHaIbHOH TeOMETPUH M TONOJOTHH, TU(EepeHINaTbHBIX YPaBHEHUH, AUCKPETHOM
MaTeMaTHKU 1 MaTeMaTUYeCKOM JIOTUKH, TEOPUU BEPOSTHOCTEH, MAaTEMAaTUUECKOW CTATUCTUKU U
CIIy4alHbIX IIPOLIECCOB, UMCIIEHHBIX METOJOB, TEOPETUYECKOM MEXaHUMKU KaK s
UCIIOJIb30BaHUs B IPO(EeCCHOHAIBHON JESITeNbHOCTH, TaK U AJIS1 KOHCYJIbTUPOBAHHUS.

Pe3ynbraramMu 0cBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK 1.1 [lemoHCTpHpYeT HaBBIKK PAaOOTHI ¢ MPOPECCHOHATIBHON JUTEpaTypoil 1o
OCHOBHBIM €CTECTBEHHOHAYYHBIM M MaTEMATUYECKUM AUCLUILUINHAM.

NOIIK 1.2 JleMOHCTpUpYET HaBBIKM BBIIOJHEHUS CTaHIAPTHBIX JEHCTBUM, pEIICHUS
TUIIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH U OOLIMX 3aKOHOMEpHOCTEH, (HOpMyIUpyEeMbIX B
pamkax 0a30BbIX MaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbIX JUCIUILINH.

HNOIIK 1.3 Bnageer ¢yHaaMeHTaIbHBIMU 3HAHUSIMHU, I[OJYYEHHBIMH B 00]acTu
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HayK.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTh TEOPETUYECKUN ammapar U OCHOBHBIE METOJbl PAacCyXJIECHUH H
JI0Ka3aTeNIbcTB B MaTeMaTuyeckoM ananuse (MOIIK 1.3)

— Hayuutbcst IpUMEHATh TEOPETUYECKUI anmapaT U METOJIbl MaTeMaTHUYECKOI0 aHaJIn3a
JUTSI pEIIeHUs TPaKTHUeCKUX 3a1ad npodeccuonanshoit aestensuoctu (MOIIK 1.2).

— CdopmupoBaTh HaBBIK Pa0OTBI C y4eOHOW M TPOPECCHOHATBHON JIHMTEPaTypOH,
CBSI3aHHOM C pa3NUYHBIMU pa3zenamMu MaTemaruueckoro ananusa (MOIIK 1.1).

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuuruinHa oTHOCHTCA K brioky 1 «Jlucuumimza (MoTysin)».
JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeNbHON IPOrpaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

IIepBe1it cemecTp, 3K3aMEH
Bropoii cemectp, sK3aMeH
Tpernii cemectp, IK3aMeEH
UYeTBepThill CEMECTP, IK3aMEH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiIA OCBOCHHUA JUCHUIIJINHBI

Jl5is ycTienrHoro OCBOCHUS JUCIHUILTUHBI TPEOYIOTCS KOMIIETEHIINH, chOpMHUpPOBaHHBIE B
XO0JIe OCBOCHHsI 00pa30BaTENbHBIX MPOrPaMM MPEIIIECTBYIONIETO YPOBHS 0Opa3OBaHMUS.
HeobxonuMo mapannenbHOe OCBOEHUE TUCIUIUTHH «ANredpay, «AHaIUTHUECKas T€OMETPHS,
«InddepenmanpHas TeOMETPUS.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIHMIUIUHBI cocTaBiseT 29 3.e., 1 044 qacoB, U3 KOTOPHIX:
-JIeKIuu: 256 4.
-IIPAKTUYECKNE 3aHATHUSA: 256 4.



O06BemM camMoCTOATETLHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM

IlepBblii cemecTp
Tema 1. BBeaenne B MaTeMaTHUECKHA aHATHN3: OTOOPAKCHHUSI, TECOPHS BEIIICCTBEHHOTO
4yucia, TOYHbIE TPAHU MHOKECTB, MOIITHOCTh MHOKECTB.
Tewma 2. [Ipenen mocnenoBaTeNbHOCTH.
Tewma 3. [Ipeaen u HENPEPHIBHOCTD BEIIECTBEHHON (DYHKITHH.
Tema 4. luddepennmansHoe UCUUCIICHIE BENIECTBEHHON (PYHKIIMU BEIIECTBEHHOTO

apryMeHTa.
Bropoii cemecTp

Tewma 1. Heonpenenennsrit uarerpan. Marerpan Pumana. YuciaoBsie 1 GyHKIIMOHABHBIE

pAIBIL.

Tema 2. Metpuueckue npoctpanctBa. KoMITakTHOCTb.

o VAL 7m
Tema 3. JuddeperupnansHoe ncUucIeHue ais oTodpaxenuit uz Y B Y

Tpernii cemecTp

Tema 1. Teopus mepsl Jlebera Y™.
Tewma 2. Teopust uaTerpana Jlebera B Y u ero npuioxeHus.
Tema 3. HesiBHBIC 0TOOpakeHHS. Y CIIOBHBIN SKCTPEMYM.

Tema 4. Unterpan Jiebera B Y” . Teopema @younu. 3aMeHa epeMEHHbBIX B HHTETpaIe

JleOera.

YeTBepThiil cEMeCTP
Tema 1.

['magxue MHOrooO6pasus.

IOBEPXHOCTHBIN UHTErpaisl 1 pona.
Tema 2. uddepenunanbasie Gpopmbl. KpuBosinHENHHbIH, MTOBEPXHOCTHBIN MHTETPAJIbl 2

pona. ®opmyna Crokca.

Tema 3. Psanp1 Telinopa u @ypee.
Tema 4. MHTerpansl, 3aBUcsIIME OT IapaMeTpa.

Mepa Ha MHOTOOOpasuu.

KpuBonnHelHsIi,

CopneprkaHue Kax a0l TeMbl OTPaKEHO B MPUMEPHBIX BOIPOCAxX K 3k3aMeHy (cM.11.10)

9. Tekyummii KOHTPOJIb MO TUCHUTLTAHE

Texkymuii KOHTpOJNb MO JUCHUIUIMHE IMPOBOAUTCS MYTEM TIPOBEIACHUS KOHTPOJBHBIX
pabot u mHauBUAyanbHbIX pabdor (MOIIK 1.2), KomI0KBHYMOB IO JIEKIIMOHHOMY MaTepHaiy
(MOIIK 1.1, UOIIK 1.3), Bemmonnenus gomamuHux 3aganuii (MOIIK 1.2), TectupoBanmii B
anekrponHoit cpene (MOIIK 1.2, UOIIK 1.3) u puxcupyercst B popmMe KOHTPOIBHONW TOUKU HE
MEHEee OJTHOTO Pa3a B CEMECTD.

[IpakTryeckast 4acTh OIICHUBAETCS B TEUCHHE CEMeCTpa. 3a MPAKTUKY OIEHKAa CTaBATCS
[0 OCHOBHBIM TE€MaM CeMecTpa IMpernojaBaTeNsiMi, BEAYUIMMU NpPAaKTUUYECKUE 3aHATHUA, C
yaetoM Bcex BuioB padot (I3, U3, KP, cobecenoBanusi, OTBETHI Ha 3aHSITHH).

Kpurtepuii olieHKH KOHTPOJIbHON PadoThl, HMHAMBUAYAJIBLHOIO 3aJaHUSI, JOMAIIHEIr o

3aJaHusl, TeCTa

HeynoBieTBopUTENbHO | Y IOBIETBOPUTEIBHO | XOpOIIO OtnnuHO

<50% 3amanmit 50%-65% 65%-85% >85%
BBITIOJIHEHO 3aJlaHUN  BBINIOJHEHO | 3a/laHUN  BBINOJIHEHO | 33JJaHUM BBIIIOJIHEHO
MIPaBUIILHO MIPaBHJILHO MIPaBUJIbHO MIPaBIIILHO




10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

[IpomexyTouHas aTTecTalus pealnn3yeTcs MyTeM IPOBEACHHs 3K3aMEHOB I1OCIIe
Ka)KI0r0 CEMECTpa.

Bomnpocs o npaktuke (3a1a4un) HanpaBieHbl HA OLIEHKY CPOPMUPOBAHHOCTH I10
unaukatopy komnereHuuu MOIIK 1.2 (pemenune TUIIOBBIX 3aJa4 U3 Kypca MaTeMaTH4eCKOro
aHaiu3a). Bompockl o Teopuu mpoBepstoT chopmMupoBaHHOCTH Mo nHAUKaropam MOIIK 1.1
(3HaHME TUTEPATyphl 10 MATEMAaTUYECKOMY aHAJIU3Y, YMEHUE BOCCTAaHABIMBATh HEJJOCTAIOIINE
dakTtel 1 paccyxaeHus o gureparype) u MOIIK 1.3 (Bnagenue GpyHaaMmeHTaIbHBIMU 3HAHUSMH,
BKJIIOYas OTpe/ieeHus, OpMyJIMPOBKH U METOJIBI JOKA3aTEIbCTBA TEOPEM U3 Kypca
MaTeMaTHYECKOr0 aHaIN3a, YMEHUE IPUMCHUTD 3TH 3HAHHS B KOHKPETHOM CUTYyAIUH).

CTyneHThl, TIONYyYUBIINE 110 MPAKTHKE OLEHKHU 3, 4, 5, 0CBOO0XK1aI0TCS OT
MIPAKTUYECKON YacTu OuiieTa co cBoei o1leHKoM. MiToroas oneHka 3a SK3aMeH MOJIy4aeTcs: Kak
cpeaHee apu(pMETHYECKOE OLIEHOK 3a MPAKTUKY M TEOPHIO, C OKPYTJIEHHEM B CTOPOHY OIICHKH 32
Teoputo. Eciii ObU1 claH KOJUIOKBHYM IO TEOPETHUECKOMY pa3fieily, BBIHOCUMOMY Ha 9K3aMEH,
TO CTYZICHT OCBOOOXKIaeTCsl Ha SK3aMEHE OT BOIIPOCOB IO JAHHOMY pa3Jelly ¢ TOW OLIEHKOM,
Kakas OblIa 3a KOJUTOKBUYM. B sKk3aMeHaIMoOHHOM OusieTe JOKHBI PUCYTCTBOBATH BOMPOCHI
10 NPAKTUKE U TEOPUH [0 OCHOBHBIM IPOIACHHBIM TEMaM.

KomnnuecTBo BOIpOCOB 3aBUCUT OT UX TPYAOEMKOCTH, He 0oJiee TpeX BOIPOCOB MO
NPaKTHUKE ¥ TPEX BOIPOCOB MO TEOPHH. 33 KaX/IbIi BOIPOC OMIIETa JODKHA OBITH MOTy4YeHa
OIICHKA HE HUXe Tpoiku. OIeHKa 3a OTBET [0 TEOPUU Ha IK3aMeHEe HaXOJUTCS KaK CpeiHee
apudMeTHIECKOe OTBETOB 10 KakaoMy Bompocy. [Ipu criopHO# orieHKe 3a1aéTcs
JOTIOTHUTEIIHHBINA BOTIPOC.

Kputepuii oieHrBaHUs OTBETA HA IK3aMEHE (Ha MOATOTOBKY M OTBET Ha 3K3aMEHE OTBOAUTCS
1,5 akageMHU4ecKoro vaca):
Kputepuii onieHKH Borpoca Ha 3K3aMeHe (KOJUIOKBUYME):

HeynosnerBopurensHo | Y noBnerBopurenbHo | Xopouio OT1imyHo

O3HAYaeT O3HAYaeT O3HAYaeT O3HA4YaeT
HECIIOCOOHOCTD HECIIOCOOHOCTD CIIOCOOHOCTD CIIOCOOHOCTD
CTyJEeHTa CTyIEHTa TPUBECTH | CTyJAEHTA BEpHO | CTyJIeHTa TPHUBECTU
MaTEeMaTHYECKA BEPHO | JIOKa3aTeIhCTBA chopMyIIIpPOBAThH JI0Ka3aTeabCTBA
chopMyIupoBaTh BEPHO pe3ynbTaT U | BEpHO
OIIpeIeIICHUS WK | cQOPMYIMPOBAHHBIX | IPUBECTU OTHEIbHBIE | C(HOPMYIUPOBAHHBIX
pE3yNbTaThI, pE3yNbTaTOB U | yacTH pe3yNnbTaToB HIIH

TpeOyemble B BONPOCE. | HEYyMEHUE NMPUMEHUTh | J0Ka3aTeIbCTBA WM | yMEHHE  IPUMEHUTH
cOpMyNIHpOBaHHBIE | PEUIEHUs TpH  He | chopMyTupoBaHHbBIE

oTnpeaeNneHus U | CIOCOOHOCTH OTpeieTICHUS u
Pe3YIIbTATHI K | IIOCTPOUTH PE3YIIbTaThI K
KOHKpPETHOU JIOTHYECKYIO IETI0YKY | KOHKPETHOM
CUTYaITUH. JI0Ka3aTeIbCTBA CUTYAaIlUH, JIeNaTh
(pemienust  3ama4yM) | HEOOXOAUMBIE
0e3 IOIOJHHUTEIBHBIX | 0000IEHNS u
yKa3aHUU. BBIBOJIBI.

IIpuMepHBbIii NepevyeHb TEOPETHYECKUX BONPOCOB, BHIHOCHMBbIX HA IK3aMeHbI:

Cemecmp 1.

Ilepesuviii 6onpoc bunema.

1.0Onpenenuth OCHOBHBIE OMEpalliy HaJl MHOKECTBaAMH. 3alKcaTh U JI0Ka3aTh (OPMYIIbI
JIBOMCTBEHHOCTH Ji¢ MopraHa ajisi Tpex MHokecTB. HapucoBaTh k 3TuM (popmyniaMm guarpaMMbl
Benna — Ditnepa.

2. Jlath ompeneneHUe ceMelCcTBa MHOXKECTB, OOBEAMHEHUS W TIEPECEUCHHs] MHOKECTB
cemeiictBa. [IpuBectu mpumepsl. 3anucaTh U JA0Ka3aTh (HOPMYIBI JBOMCTBEHHOCTH J1e¢ MopraHa
JUISL CEMEMCTBA MHOYKECTB.




3. Jlate ompeneneHue COOTBETCTBHS M OoTOOpakeHus. Ompenenuts o0pa3 u mpooOpas
MHOkeCTBa TIpu oToOpaxkeHuu. ChopmMynnpoBaTh U A0Ka3aTh TEOPEMY O CBOMCTBax o0Opa3oB U
pooOpPa30B MHOKECTB.

4. Jlatp ompeneieHus] UHBEKIUH, CIOpbeKIK, ouekuun. ChopMynnpoBath U J0Ka3aTh
Kputepuii ouekiuu. [late onpenenenue odpaTHoro oroopaxenus. [IpuBecTu mpumep.

5. Jlate ompeneneHue KOMHO3MIMHM OTOOpaxeHuil. [lpuBectu mpumepsl: KOMIO3UIMS
oInpezesieHa, KOMIO3UIMS HE onpejeneHa. B kakux ciydasx KOMIO3ULMS ABYX OTOOpayKeHUI
JAeT TOXKJIECTBEHHOE OTOOpaxKeHHe

6. IlepeuncnuTh Tpynmbl aKCMOM, OIPEAEISIOUIME MHOYKECTBO BELIECTBEHHBIX YHCEIL.
Hcnonp3yst akCMOMBI, 10Ka3aTh MPaBUIIO YMHOKEHUS HEPaBEHCTBA HA OTPULIATEILHOE YUCIIO.

7. Jlath omnpeneneHue TOYHOW HUKHEN U TOYHOM BEPXHEHN IPAHM YMCIIOBOI'O MHOKECTBA.
CdopmynnpoBaTh U I0Ka3aTh TEOPEMY O CYIIECTBOBAaHUU TOYHBIX rpaneil. [Ipusectu mpumep.

8. laTp onpeneseHne HHAYKTUBHOIO IIOJIMHOKECTBA BELIECTBEHHBIX uncel. OnpeaenuTsb
MHOKECTBO HaTypasibHbIX uncen. ChopmynupoBaTb U J0Ka3aTh NPUHIUI MaTeMaTHUYECKOM
uHAyKuuu. IIpuBectu npumep ero npuMeHeHUsl.

9. CdopmynupoBats u AokazaTh (opmyny bunoma HproToHa. 3ammcaT HECKOJIBKO
CTpPOK TpeyronbHuKa [lackains u 00bACHUTD, U3 KaKOi (OpMYITBI CIIeyeT ero MOCTPOCHHE.

10. OnpenenuTs MHOKECTBO LIETBIX YMCET KaK MOJMHOKECTBO BEIIECTBEHHBIX YHCEIL.
CdopmynupoBaTh U JoKa3aTh NpuHIHN Apxumena. J[atek onpeneneHne meaoi u IpoOHOM 9acTh
yucna. [IpuBectu npumepsl.

11. OmpenenuTh MHOXECTBO palMoOHalIbHBIX uucesl. CdopMynupoBarb U J10Ka3aTh
CBOMCTBO IMJOTHOCTH PAllMOHANBHBIX YHCEN BO MHOXKECTBE BEIIECTBEHHBIX uucen. [IpuBectu
IIpUMEpP MPUMEHEHHMS 3TOIO CBOMCTBA.

12. CchopmynupoBarh U J0Ka3aTh TEOPEMY O CYIIECTBOBAHUM apU(METHUYECKOTO KOPHS
U3 TIOJIOKUTEJIBHOTO BEIECTBEHHOro 4ucia. OOBSICHUTb, KaK ONPEAESeTCs BELECTBEHHAs
CTENEHb BEIIECTBEHHOTO YHUCIIA.

13. Jlatb ompenesieHne KOHEYHOTO M CYETHOI'O MHOXecTBa. J[oka3aTb, 4YTO MHOXKECTBO
paloHaIbHBIX YUCEN cYeTHO. [IpuBecTu Apyrue npuMepsl CYETHBIX MHOKECTB.

14. laTtp onpeneneHne cueTHOro U KOHTUHYaJIbHOTO MHOKeCTBa. JloKa3aTh, UTO OTPE3OK
[0;1] He sBasgeTcs CuUeTHBIM MHOXXeCTBOM. llpuBecTn apyrue mnpuMepbl KOHTHHYaJIbHBIX
MHO’KECTB.

Bmopoti éonpoc bunema.

1. Jats ompeneneHue mpezena YUCIOBOW mocienoBareabHocTH. CPopMyaupoBaTh U
JI0OKa3aTb TEOPEMbl O E€IWHCTBEHHOCTH TpeAelia M  OTrPaHMYEHHOCTH  CXOASIIENcs
nocineaoBarenbHoCTU. [IpuBecTy mpuMepsl.

2. late ompeneneHue OECKOHEUHO Mayloil mocienoBarenbHOCTH. ChopMyaHpoBaTh U
JIOKa3aTh TEOPEMBbI O CBOMCTBaX OECKOHEUHO MaJIbIX TOCI-TeH U O CBA3U 0.M. MOCH-TeH M
cxonsmuxcs noca-rel. Ilpusectu npuMepsl.

3. CdopmynupoBatb M J0Ka3aThb TeopeMy 00 apu(pMETHUYECKHX JEeHCTBUSAX C
nocyeaoBarenbHoCTAMU. [IpuBecTy npuMepsl IPUMEHEHUS ITON TEOPEMBI.

4. ChopmynupoBaTh U J0Ka3aTh TEOPEMBI O MEPEXO0J€ K Mpeneay B HEPaBEHCTBE IS
MIOCJIEZI0OBATENBHOCTE MW O TpexX IHocienoBaTenbHOCTAX. llpuBectn mnpumep npuUMeHeHus
TEOPEMBI O TpeX MOCIE0BATEIbHOCTSIX.

5. Jlatb ompenenenue OECKOHEYHO OOJBIIOW YHCIOBOW IMOCIEIOBATEILHOCTH.
Paccmotpets pasubie ciydan. [IpuBectn mpumepbl. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O
cBsi3u 0.0. 1 6.M. 1ocne10BaTeIbHOCTEM.

6. Jlatp onpeneneHne MOHOTOHHOU mocienoBaTenbHOCTH. CHopMyarpoBaTh U JOKa3aTh
TeopeMy BelepimTpacca 0 MOHOTOHHBIX ITOCJIEA0BATENbHOCTAX. [[puBecTH pUMep NpUMEHEHUs
9TOU TEOPEMBI.

7. 3agarh MOCIENOBATENLHOCTh, Ipeles KOTOpoil oOo3Hauaercs yepe3 e. JlokazaTh
CXOJIMMOCTb 3TOM TmocienoBareapbHOCTH. [lomyunts cimenctBus w3 3toro mpexaena. Kakas
HEOIPEAEIEHHOCTD 3/1€Ch BO3HUKAET?



8. Jlatb ompeneneHue noxnocienoarenbHocTd. ChopMynMpoBaTh U 10Ka3aTh TEOPEMY
0 CXOAMMOCTH HoJnocaeaoBaTensHocTell. [IpuBecTn npumepsl IpUMEHEHUs 3TOH TEOPEMBI.

9. ChopmynupoBarh U A0ka3arh jJeMMy KaHTopa O BIOXKEHHBIX OTpE3Kax U TEOpeMy
Bbonbuano — Beliepuirpacca 06 orpaHHYEHHBIX [10CIE10BATENBHOCTSX.

10. Hdare ompenencHue ¢yHAaMEHTaNbHOU mocienoBaTenbHocTH. ChopmynupoBars u
JI0Ka3aTh Kpurepuii Komm cxo1uMocTH YUCIOBBIX MoceoBaTenbHOCTe!. [IpuBectu npumepsl.

11. Jlatp onpezneneHue MpenebHOM TOUYKHA YHCIOBOTO MHOXecTBa. ChopMynupoBaTs U
JI0Ka3aTh KpUTEepH npenenbHoi Touku. [IpuBectu npumepsi.

12. Mate onpenenenust npenena ¢pyaknuu no Komm u mo Ieiine. ChopmynupoBats u
JI0Ka3aTh TeOpeMy 00 SKBUBAJIEHTHOCTH 3THX ompeneneHuil. [Ipusectu npumeps!.

13. ChopmynupoBaTh W JI0Ka3aTh TEOPEMBI O CIWHCTBEHHOCTH TMpenena (QyHKIHH,
JIOKaJIbHON OrpaHMYEHHOCTH, JIOKAJIbLHOM COXpPAHEHMHU 3Haka (DyHKIMEH, UMeroulel mpezaen, a
TaK)Ke TEOpeMy O TpeX QYHKIUSX.

14. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O 3aMEHE IIEPEMEHHOM 0] 3HaKOM Ipejiea.
IIpuBectr mpuMepsl IPUMEHEHHUS] 9TON TEOPEMBI.

15. ChopmynupoBaTh U JOKa3aTh TEOpeMy 00 apu(MeTHUeCKuX onepanusax ¢ npeaeamMmu
¢yskuuil. [IpuBecTy npumMepbl IPUMEHEHUS 3TON TEOPEMBI.

16. Jlatb ompenesneHue OECKOHEUHO Majod (YHKIMM NpU X, CTPEMSIIEMCS K Xo.
CdopmynupoBaTh U JOKa3aTh TEOPEMBI O CBOMCTBaX OECKOHEYHO MaybiX QyHKmwid. [IpuBectn
IpUMEPHI.

17. Jlatp ompeneneHue OECKOHEYHO OONBIION (YHKIHMH TPU X, CTPEMSIIEMCS K Xo.
Paccmotpers paznuunble ciyyau. ChopMynupoBaTh U JoKa3aTb TeopeMy O CBsizu 0.0. u 0.M.
¢yukuuil. [IpuBectu npumepsl.

18. Ilepeuncauts u3BecTHbIC BaMm HeompeneeHHOCTH, BO3HUKAIOIINE IPU HAXO0XKICHUH
npezenoB. ChopMyIupoBaTh U JI0Ka3aTh TEOPEMBbI O TOM, 4T0 o000 = o, O/oo = 0. [IpuBectu
HpUMEPHI.

19. Jlate ompeneneHne OAHOCTOPOHHUX MPEETIOB MPH X, CTPEMSIIEMCS K Xo U TIPH X,
crpemsemcs k oo. ChopMynMpoBaTh M JOKa3aTb TEOPEMbl O PABEHCTBE OIHOCTOPOHHHX
npeziesoB B 000X ciyyasx.

20. 3anucath «IEpBbIl 3aMevaTeabHbIA Mpeaea» U JoKa3aTh 3TO paBeHCTBO. [lomyunts
CJIEZICTBUS U3 ATOTO Mpejiena.

21. 3anucarh «BTOPOI 3aMeyaTeNbHbIN Mpeae» U JoKa3aTh 3TO paBeHCTBO. IlomyuuTh
CJIEZICTBUS U3 ATOTO Npejiena.

23. JlaTh ompenelneHNe SKBUBAJCHTHBIX (QYHKIHMHA TpH X, CTpeMsSIIEeMCS K Xp..
CdopmynupoBaTh 1 J0Ka3aTh TEOPEMBI O CBOHCTBAX SKBUBAIEHTHBIX (DYHKIMH U O IPUMEHEHUN
OKBUBAJICHTHBIX (DYHKIIHIA 111 HAXOXKACHUS TIpeiesioB. [IpuBecT mpuMepsl.

24. JlaTh ompejesieHue OECKOHEYHO MaJloi (PYHKIIMH MO CPaBHEHUIO C Ipyroil ¢pyHKuuen
npu x, crpemsmiemcs K xo. ChopMynupoBaTe U JI0Ka3aTh KPUTEPHUN SKBUBAICHTHBIX (PYHKITHIL.
JlaTb omnperneneHue riaBHOM YacTu GYHKLIUH NPH X, cTpeMsIeMcs K xo. [IpuBectu nmpumepsl.

25. latb ompeneneHue (pyHKUMU, OTPAHUYEHHOW IO CPAaBHEHHUIO C Jpyrod (yHKIuen
npu x, crpemsuieMcs K xg. ChopMynupoBats U J0Ka3aTh TEOPEMY O CBS3U Mpeieia OTHOIICHHS
(GYHKIINU C OTHM MTOHATHEM.

26. Jlath omnpeneneHue OECKOHEYHO MaJloi (PYHKIIMU MO CPAaBHEHUIO C IpYroil ¢pyHKuuen
IpH X, cTpemsimeMcst K +oo. [IpuBecTn mpuMepsl Takux QYHKIHI (C TOKa3aTeTHCTBAMH).

27. CdopmynupoBaTh M J0Ka3aTh pa3IUYHbIE BapUaHTBl O TMpe/ele MOHOTOHHOU
¢ynknuu. [IpuBecTr mpuMepHI.

28. CdopmynupoBaTh U JOKa3aTh pa3lMuyHble BapHaHThl KpuTepus Komm
cyliecTBOBaHMSA mpenena GyHkiuu. [IpuBecty nmpuMep NpUMEHEHUS 3TOW TEOPEMBI.

Tpemuii 6onpoc bunema.

1. Matp onpenenenre HenpepbIBHON GyHKIMH B Touke. ChopMynupoBaTh U A0Ka3aTh
Kputepuii ['eline HenmpepbIBHOCTH (QYHKIIMH B Touke. [IpuBecTr mpuMepbl HeNpepbIBHBIX U
pa3pbIBHBIX (PYHKIUH.



2. CdopmynupoBaTh U J0Ka3aTh TEOPEMY O COXPAaHEHHWU HEMPEPbIBHOCTH TpU
apudMeTHIecKnX aercTBUsaX. [IpuBecTr mpumMepsl IPUMEHEHHUS STON TEOPEMBI.

3. CchopmynupoBath U J0Ka3aTh TEOPEMBI O HEPEPHIBHOCTH KOMITO3UIIMH HEMPEPHIBHBIX
byHKIMI 1 0 Iepexojie K npeAeny Moj 3HakoM HerpepbiBHOU GyHKuuu. [IpuBectu npumepsi.

4. ChopmynupoBaTh U A0Ka3aTh TEOPEMY O HEMPEPHIBHOCTH MOHOTOHHOW CIOPBEKIIMH,
3aJjaHHON Ha oTpe3ke. Jloka3aTh HEMPEPHIBHOCTh CTENEHHON M MOKa3aTeNbHOM (DYHKIUU Ha UX
o0racTsx onpeaeneHusl.

5. CdopmynupoBath M Joka3aTh TeopeMy Komm o NpoMEXYyTOYHBIX 3HAUYEHHUAX
HenpepbIBHON (pyHKIMHM Ha oTpe3ke. Kak 3Ta Teopema HCIonb3yeTcs MpH PEeIeHUH HEPaBEHCTB
METO/I0M MHTEPBAJIOB?

6. ChopMynupoBath u JI0Ka3aTh TeopeMy Beliepmirpacca 0 JOCTHKEHUN TOYHBIX TpaHeit
HenpepbIBHON (yHKIMeH Ha oTpe3ke. [IpuBectu npumeps! GyHKIUHN, 3aJaHHBIX HA OTPE3KE U Ha
MHTEpBAJIE.

7. CdopmynupoBaTb U JOKa3aThb TEOPEMY O CYIIECTBOBAHUU M HEIPEPHIBHOCTH
0o0paTHOrO OTOOpaKEHUs Ui CTPOrO MOHOTOHHOM (yHKUMH. HenpepplBHOCTh KakuX
JJeMEeHTapHbIX  (QyHKUMN cieqyeT ©X 3ToMl  TeopeMbl?  Jloka3aThb  HEMpEephIBHOCTH
norapuMuueckoit GyHKIIMN HA ee 00JIaCTH ONpeICIICHUS.

8. [latpb ompezneneHue HEMPEephIBHOW (PYHKIMH M PABHOMEPHO HENPEPHIBHON (HYHKIIUU
Ha MHOXkecTBe. [lokaszars, yem oTiinyaroTcs 3Ty noHsTus. [IpuBectu npumepsl.

9. CdopmynupoBath u J0Kazath Teopemy leitHe — Kantopa o paBHOMEpHOI
HENPEPhIBHOCTU HENPEPHIBHON (PYHKIIMK HA OTPE3KE.

10. Datp ompexneneHue npousBoaHoi u nuddepennmana pynkuuu B Touke. [IpuBectu
npumep. ChopMmyupoBaTh U JI0Ka3aTh TEOPEMBI O CBSI3U MPOU3BOIHON U AuddepeHnrana u o
HenpepsIBHOCTH AuddepeHupyemoii GyHKIUU.

11. ChopmymnupoBaTh M J0Ka3aThb TEOPEMY O MPOU3BOIHBIX TNPH aAPUPMETHYECKUX
neiictBusix. Kakue mnpou3BoAHble W3 TaOMUIBI MOJIYYArOTCS C MOMOINBIO 3TOW Teopembl?
ITonmyuuts ux.

12. CopmynupoBaTh U JI0Ka3aTb TEOPEMY O MPOU3BOAHON KOMIO3UIMH (YHKIUH.
[TpuBecTu npumep NpUMEHEHHUS ITON TEOPEMBI JJI1 KOMIIO3UIUH TpeX (PyHKLIUH.

13. ChopmynupoBath U J10Ka3aTh TEOPEMY O NMPOU3BOJHON oOpaTHON (yHkuuu. Kakue
MPOM3BOHBIE U3 TAOIUIIBI [TOJIY4alOTCS ¢ TOMOIIbIO 3TOM TeopeMbl? [lomyuuTs ux.

14. late ompeneneHusl HAaKJIOHHOW M BEPTUKAIbHON aCUMNTOTHI K rpaduKy (yHKIHH.
CdopmynupoBath U OKa3aTh TEOPEMY O HAXOXKJIEHUU HAKIIOHHOW aCUMITOTHI.

15. Hdare ompexpenenue K-ii mpomsBomHOit oT ¢yHkumu B Touke. ChopMmyrupoBaTh
npaBwio JlelOHuIa s HaxoaAeHHs K-l MPOM3BOJHON OT MpOW3BeNCHHS BYX (DYHKIHMH.
3anucatb (HOpMYIIbI A1 TPEThEH, YeTBEPTONW MPOM3BOIHON OT MPOU3BEIEHUS IBYX (YHKLUH.

16. [atp ompenesneHne TOYKH JIOKAJIBHOTO SKCTPEMyMa U CTPOTOro JIOKaJIbHOIO
skcTpemyMa QyHkuuu. ChopMynnpoBaTh U J0Ka3aTh Teopemy Pepma u Teopemy Poss.

17. CpopmynunpoBaTh U J0Ka3aTh TeopeMy O (opmyrne KOHEUHbIX npupaiienuii Kommu.
[TonyunTts u3 Hee popMyily KOHEUHbIX IpupameHuii Jlarpanxa. [TpuBecTn npumep NpuMeHeHUs
3TON (HOPMYIIBI.

18. CdopmynupoBaTh U Ja0Ka3zaThb Teopemy o mpasuie Jlonurans s caydas 0/0.
ChopmynupoBarh TeopeMy s ciaydas oofoo. IlpuBecTr mnpuMepbl MPUMEHCHHS IpaBHIIa
Jlonurans u ciydast, KOrjaa OHO HE IPUMEHUMO.

19. 3anucate MHOTOUIeH Teinopa nopsika N Ay GyHKIUU B TOUKE Xo. JlokazaTh nepsoe
onpezesnsoee MHOrowieH Teisiopa CBOMCTBO: COBMAJEHUE NMPOM3BOAHBIX 1O IOpsAaKa N ¢
MPOU3BOIHBIMUA (DYHKIIMU B TOUKE Xp.

20. 3anucare MHOTOWIeH Teitnopa mopsiika N uist pyHKIUKM B TOUKE Xg. [Jloka3aTts BTopoe
OTIpEIETISIONIee CBOMCTBO, TO €CTh MOMYYUTh hopmyny Teisopa ¢ OCTaTOYHBIM WICHOM B (hopme
ITeaHo.

21. ChopmynupoBath U A0Ka3aTh Teopemy o popmyie Teiinopa ¢ 0CTaATOYHBIM YJICHOM B
dopme Jlarpanxa. [IpuBectu mpuMep NpUMEHEHHs STON TEOPEMBI.



22. Momyuutp paznoxeHus mno Gopmynse MakjopeHa MSITH OCHOBHBIX OECKOHEYHO
nuddepeHIupyemMbIX HYHKITUH.

23. CdopmynmupoBath U JOKa3aTh TEOPEMY O CBSI3M 3HAKH IPOU3BOJHOM C
MOHOTOHHOCTbIO (YHKLIMH, a TakKe IEepBOE JOCTAaTOYHOE YCJIOBUE 3KcTpemyMma. I[IpuBectu
puMep.

24. CopmynupoBaTh U JOKa3aTh BTOPOE JOCTATOUHOE YCIOBUE IKcTpemyMa. [IpuBectu
IpUMeEp IPUMEHEHUS ITON TEOPEMBI.

25. Jlatb ompeneneHHWe BBINYKJIOW BBEepX [BHHM3] (QYHKIIMM Ha HWHTEpBaJe.
ChopmynupoBath W J0Ka3aTh TEOPEMY O CBA3M HANpPAaBICHUS BBITYKIOCTH U BTOPOH
npou3BoHON ¢pyHkuuu. [IpuBectu npumep.

26. [larp ompenenenue Touku mnepernda ¢yHkuuu. ChopMmynupoBaTh M J0Ka3aTb
TEOpEMY O HaIPaBICHUM BBINYKJIOCTH M KacaTeabHOW K rpaduky ¢yHkuuu. Onucath
FE€OMETPUUYECKUN CMBICI TOUKH Ieperuoa.

27. CopmynupoBaTh U JOKa3aTb TEOPEMbl O HENPEPHIBHOCTH U TU(HEpeHIIMPOBAHNI
napamMeTpuuecku 3aganHoi ¢yHkuuu. [lomyuuts Gopmyny ans BTOPOH MPOM3BOIHONW B 3TOM
ciyqae. [IpuBectu npumep.

Cemecmp 2.

Ilepeuiii sonpoc bunema.

1. Onpenenenue nepBooOpa3sHOM Mg (PYHKIMHM Ha OTpe3ke. TeopemMa O pa3HOCTH
nepBooOpa3zHbiXx.  CBoiicTBa  mepBooOpasHbiX.  Tabnuma  nepBOOOpPa3HBIX  OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

2. Teopema 00 UHTErpUPOBAHMM TIOJCTAHOBKOW. 3amMeHa TMEPEeMEHHOH B
HeolpeaeaeHHoM unrerpaie. [lpumepst.

3. Teopema 00 MHTErpupoBaHUMU 1O 4yacTsAM. [lpumep pekyppeHTHON HHTErpaibHOM
¢dopmyibl. [Iprmep HUKINYECKOrO UHTETpaa.

4. WuterpupoBaHue ApoOHO-palMOHANbHBIX (yHKUMHA. OnucaTte METOA, NPUBECTU
puMep.

5. Wurerpanbubie cymmbl Pumana u J[lapOy. Omnpenenenue wunTerpana Pumana.
Heob6xoaumoe ycnoBue unterpupyemoctu. CroiictBa cymm JlapOy.

6. Teopema o0 CylIecTBOBaHMM HHTerpaja PumaHa OT HeNpepbhlBHOM (QYHKIMU Ha
orpeske. [Ipumep BbluMcieHUs UHTerpaja PuMana oT HenpepblBHOM QyHKuMH 6e3 (hopmyIbl
Herotona — JleiiOHuma.

7. HTEerpan c nepeMeHHbIM BEPXHUM IPEIEIOM U IepBo0Opa3Hasi GyHKIIMHU Ha OTPE3KE.
®opmyna Herotona-JleitOHuma.

8. UucnoBoi psija, 4YaCTHMUHBIE CYMMBI psia, HEOOXOAMMOE YCIOBHE CXOAMMOCTH
4qrcs0Boro psaa. CBolicTBa 0CTaTKOB YMCI0BOrO psaa. [Ipumepsl cxondmmxcs psaoB.

9. Kputepuit Komu cxogumocTt uncinoBoro psaa. [Ipumepsr TeopeM, B 10Ka3aTeabCTBE
KOTOpBIX IpUMeHseTcsl KpuTepuil Komn.

10. IlepBblil 1 BTOPOIl MPU3HAKU CPABHEHMS Ul PSIIOB C HEOTPULIATEIBHBIMH YJICHAMHU.
[Tpumepsl: KOraa 3TH NPU3HAKY IPUMEHUMBI, a KOT/1a — HE IPUMEHUMBI.

11. Ilpuznaku lanambepa u Komm cxoaqumMocTu psoB ¢ HEOTPULIATEIbHBIMU YJIEHAMHU.
[Tprmeps! UX IPUMEHEHUS.

12. HHTerpanpHbIi NpU3HAK CXOIMMOCTH IS PSAOB C HEOTPHULATEIBHBIMU YICHAMH.
CxoauMocTh 0000IEHHOT0 TApMOHUYECKOT0 psfa.

13. AGcomiroTHas U ycloBHasl CXOAMMOCTh YHCIIOBOTO psna. Teopema o mepecTaHOBKax
YJICHOB a0COJIIOTHO CXOJSALIETOCs pAfa.

14. AOGcomioTHasi M ycJIOBHasl CXOJUMOCTh YMCIOBOTO psifa. Teopema o mpou3BeneHUU
a0COJIIOTHO CXOMSIINXCS PSIOB.

15. Ilpusnak JleliOHuIla CXOOUMOCTH 3HaKouepeayromuxcs psaaoB. OIEHKa ocTaTka
psiza, y0BIETBOPSIOUIEro Mpu3Haky JleiiOnuma.

16. [Ipuznak Jlupuxie cXoAMMOCTH 3HAKONIEpeMEHHOTO psiia. Pazobpates mpumep.



17. TlpusHak AOenss CXOOUMOCTH 3HAKomepeMeHHoro psanga. Ilpumepsl psios,
CXOMALIMXCS 10 NMpU3HaKy Abers.

18. Teopema Pumana o mepecTaHOBKax 4ICHOB YCIOBHO cxonsuierocs psana. Ilpusectu
IIPUMEP CXOASILErocs psifia, KOTOPBIN MOCIIE IEPECTAHOBKU CTAHOBUTCS PACXOJALIMMCS.

19. IloToueynas U paBHOMEpHAs CXOAUMOCTh (PYHKIMOHAIBHBIX MOCIIEI0BATEIBHOCTEH.
[lpuBeaure mnpuMepbl pPABHOMEPHO U  HEPABHOMEPHO CXOASIIUXCA  (YHKLIHMOHAIBHBIX
[IOCJIE0BATEIBHOCTEN.

20. Teopema 0 paBHOMEPHOM IHpefieiie MOCIEA0BATEIILHOCTH HENPEPhIBHBIX (DYHKIUH.
Teopema 0 OWICHHOM HHTEIPUPOBAHUU (YHKIIMOHATIHHOH MOCIIEA0BATEILHOCTH.

21. Teopemsbl 0 NOWICHHOM UHTEIPUPOBAHUM U JU(PHEepeHIUPOBAaHUN (DYHKIIMOHAILHON
IIOCJIEIOBATEIbHOCTH. [IpuBeCTH pUMep NPUMEHEHUS OAHOU U3 TEOPEM.

22. IloroueyHas M paBHOMEpHas CXOJUMOCTh (YHKIMOHAJIBHOrO psaa. I[lpu3Hak
BetiepmTpacca paBHOMEpHON CXOAUMOCTH (PYHKIIMOHATIBHOTO PSAA.

23. Ilpusnak [[upuxiie paBHOMEpHOH CXOAMMOCTH (pyHKIIMOHAIBHOTO psina. PazoOpaTh
puMep.

24. Ilpusnak AGens paBHOMEPHOW CXOIUMOCTH (YyHKLIHMOHaJIbHOrO psna. [Ipusenute
IpUMEp psAJla, KOTOPbIN CXOAUTCS PABHOMEPHO Ha OTPE3Ke MO npu3HaKy Ales.

25. Teopembl 0 MOYIEHHOM MHTETPUPOBAHUU U TUPHEpEeHIIMPOBAHNN (YHKIIMOHAIBHOTO
psna. [IpuBecT npuMepsl NPUMEHEHUS 3TUX TEOPEM.

Bmopotu éonpoc burema

1. JIunerinoe orobpaxkenue A: ym " , ero Matpuia. JlokasaTh CyliecTBOBaHUE
HOPMBI onieparopa A ||A|| =sup {” A(X)|| , ||X|| <lxe Sufn} Y PaBHOMEPHYIO HEMPEPHIBHOCTh
OTOOpaKEeHHS A.

2. OToOpakeHnue, 0eCKOHEYHO MaJIOe 10 CPABHEHUIO C APYTUM OTOOpaKeHHEM MPU
X —> Xq . Jate onpenenenue, chopMyaupoBaTh KpUTEpUii o(||x - X0||), X—=Xp-

3. Onpenenenne nuddepeHimana oToopaxxeHus B ToUKe. TeopeMa 0 HEMPEepPHIBHOCTH
muddepentupyemoit pynkimu. [Ipumepst nuddepennupyemsix 1 He AUPPEPEHITPYEMBIX

OTOOpaKeHUH.
4. TeopeMbl 0 MOKOMIIOHEHTHOI HETIPEPHIBHOCTU U TTOKOMITOHEHTHOM

nudepenmmpyemoctn otobpasennii f :G — Y",G c V™. IIpusectn npuMepsL.

5. OnpejieieHne YacTHOI pou3BoaHOM otobpaxkenus f :G — V" ,G < V™ B Touxe.

CBs13b CyIIECTBOBaHMS YaCTHOW MPOU3BOJHBIX U quddepeHnmana.

6. Teopema o nuddepeHnpoBaHNM KOMIIO3UIIUN OTOOpakeHuil. Viest ”HBapUaHTHOCTH
¢dopmel iepBoro nuddepenuana. Ilpuectu npuMepsl.

7. Teopema o nugdepenuupoBanu o0paTHoro orodopakenus. Marpuia Sxkoou u
sakoOuaH oopatHoro oroOpaxkenus. [lpusectu nmpumep.

8. dopMysbl KOHEUHBIX MTpHUpaIleHui Ui oToOpakeHuii. [loka3ate pasnuune Mexay

ciyqasm F:G—->V,GcV"u f:G>VY" .G V™.

9. ITpon3BOHAS 110 HANpaBIeH!Io 1 rpamuenT Gyrkmun f :G — V,G c V™ B Touxe
Xo € G . CBoiictBa rpaguenTa. KacarenbHas III0OCKOCTh K rpaduKy HyHKIIUH
f:G—>V,Gc V" Brouke (Xy; f (X)) -

10. YacTHas mpon3BoOIHAst BTOPOTO U BBICIINX MOPSAKOB. Teopema 0 paBeHCTBE
CMellIaHHbIX Tpou3BoHBIX. [IpuBectu npumep. AuddepeHiman BTOporo nopsaka s

f:GoVY,GcV™.
11. ®opmyna Teiinopa /i BeeCTBEHHON (PYHKIIUN HECKOJIBKUX IT€PEMEHHBIX.
Teopemsl 0 popmysne Teltnopa ¢ ocrarounbM uieHoM B ¢popme Jlarpanxka u B popme Ileano.



12. ToukH JTOKaNbHOro SKcTpeMyMa otobpaenus f :G — V,G c V™. Ilepoe

HE00X0/IMMOE YCIIOBUE SKCTPEMYMaA.
13. KBagparuunsie ¢popmbl. Tumbl kBagapaTuuHbix hopm. BTopoe HeoOxoaumoe ycioBue

skerpemyma byukiun f:G—»>VYV,.Gc V™.

14. JlocTaTo4Hble YCIOBHSI CTPOrOro JOKAIBHOTO SKCTpEMyMa 0TOOpaskeHUs
f:G—V,Gc V™. Kpurepuii Cunbectpa. [IpuBecTH mpumMep.

15. Onpenenenne nessuoi Gpynkumn f :U(Xy,8) = U (Yg,€), Xy €V, Y, €V, 3anannoit
yeaosuem F(X,y) =0 B okpectHOCTH TOUKH (Xo; Yy ) € V2 TlpuBectn npuMepeL.

16. Onpenenenne nessHol Gynkimu f :U (Xy,8) = U (Yo,€), Xo € Y™, ¥, € ¥V, 3anannoit
ycioBueM F(X,Yy) =0 B OKpeCTHOCTH TOUKH (XO; yo) e V" Ipusecrn npumepsr.

17. TeopeMa 0 CyIIeCTBOBAaHUHM M €IMHCTBEHHOCTH HETIPEPHIBHOW HESIBHON (D)YHKIIUU B
OKPECTHOCTH TOUKH (XO; yo) e V2. IlpuBecty cBOil IPEMep IPUMEHEHHS STOH TEOPEMBI.

18. Teopema o quddhepeHIHPYEeMOCTH HEIBHON (DYHKIIUU B OKPECTHOCTH TOUYKHU
(XO; YO) e V2. TlpuBectu cBOii puMep HaxoxaeHUs auddepeHIHaIa HesBHOI GbyHKIUH.

19. TeopeMma o cyIiecTBOBaHUU, €IUHCTBEHHOCTH, HETIPEPHIBHOCTH U
mudhepeHIIMPYEeMOCTH HEIBHON (DYHKIIUU B OKPECTHOCTH TOUYKHU (XO; YO) e V™! Ipusecrn

CBOH NpHUMEp NPUMEHEHHS 3TOH TEOPEMBI.
20. Teopema 0 CymeCTBOBaHUH, EAMHCTBEHHOCCTU U MU ((HEPEHIUPYEMOCTH HESIBHON

dyHKUMH B OKpeCcTHOCTH TOUKH (Xo; Yo) € V"™ . IpuBecTn CBOH pnMep IpUMEHEHHUS STO

TEOPEMBI.
21. Teopema 0 JOKaJIbHOM CYIIECTBOBAHUE U JUPPEepeHIIUPYEMOCTH 0OpaTHOTO
otoOpaxenus. [IpuBecT cBOi IpUMep NPUMEHEHUS 3TOI TEOPEMBI.

Cemecmp 3.
Iepewiti 6onpoc burema.

(9]

n
1. Mepa JleGera 6pyca u OTKpLITOro MHOXkecTBa B Y . JlOKa3aTh CUTMa-aJIUTHBHOCTD

(o)

o n
OTO6pa)KeHI/ISI MCPBI JleGera Ha cemeiicTBe OTKPBITBIX MHOXXCCTB B Y

(9]

n .
2. BuemHsas Mepa MHOXkecTBa B Y . JlokKa3aTh TEOPEMY O CUETHOH MOTyaJyIUTHBHOCTH
BHEIIIHEN MEpBI.

(9]

n
3. Usmepumsle 1o Jlebery mHoxkecTBa B Y . Jl0Ka3aTh M3MEPHMOCTH OTKPBITBHIX M

(9]

3aMKHYTBIX MHOKCCTB B 4

(9]

yﬂ
4. Tloka3ark, 4TO COBOKYITHOCTh BCEX U3MEPHMBIX 10 Jlebery MHOXKECTB B obpazyer
cUrma-aireopy.

(o)

5. ChopmynupoBaTh U J0Ka3aTh KpUTEpHil u3mMmepumoro 1o Jlebery MHOXeCTBa B yn’
MCIIOJIb3YIOIINM 3aMKHYTBIE MHOXKECTBA.

6. CdopmynupoBaTh W J0Ka3aTh CBOWCTBa Mepbl Jlebera: curma-aaauTHBHOCTb,
MIOJIHOTA, PETYISPHOCTD.

7. CdopmynupoBaTb M JOKa3aTb TEOpeMy O CTpyKType usmepumoro mno JleGery

(9]

MHOXKecTBAB Y
8. CdopmynupoBarh TeopeMy 00 HWHBApHAaHTHOCTH Mepbl Jlebera OTHOCHUTEIBHO
nzometpun. lIpuBectn npuMepsl N30METPUNM U MOKA3aTh, KaK IPUMEHSETCS 3Ta TEOpEMA.
9. Hatb onpexnenenue curma-aireopsl MHOXKeCTB. CHopMynupoBaTh U J0Ka3aTh TEOPEMY
0 IepeceueHun cemeiicTBa curma-anredp. PaccMotpers mpumep: 6openeBckas curma-aireopa.



10. CdopmynupoBaTh ompefelieHHe W  J0Ka3aTh CBOWCTBA  MPOW3BOJIBHOU
HEOTPULIATENILHON MEPBI, B TOM YHUCIIE TEOPEMY O HEIIPEPHIBHOCTH MEPBHI.

11. Harp ompeneneHue u3MepuUMOil (yHKIMH, J0Ka3aTh TeopeMy 00 YCIOBHSX,
9KBHUBAJIEHTHBIX U3MEPUMOCTH, U cieAcTBHE U3 He€. [IpuBecTu nmpuMep HemaMepuMon (QyHKIHH.

12. [lokazate u3MepuMocTb SUpP, Inf, mpexena mocnenOBaTENLHOCTH H3MEPUMBIX
G YHKIIHA.

13. ChopmynupoBaTh U JI0Ka3aTb TEOPEMY O H3MEPUMOCTH KOMITO3UIIUU (DYHKIIUH.
CdopmynupoBaTh 1 10Ka3aTh CIAECACTBUSL: U3MEPUMOCTH NIPH apU(PMETUUECKUX NEHCTBUSAX.

14. ate ompenenenue mpocTtoi (yHkmu, uHTEerpana Jlebera ot mpocToi (yHKIHH.
CdopmynupoBaTh M J10Ka3aTb CBOMCTBA 3TOr0 MHTErpaja, B TOM 4YHCJIE TEOpPEMYy O CUETHOM
QJITUTUBHOCTH MHTETpaIa OT IPOCTOH (PyHKIHH.

15. Jloka3zaTh T€OpeMbl 00 MHTErpajie OT CyMMbl HEOTPULATEIbHBIX MPOCTHIX QYHKUUN U
0 MOHOTOHHOCTH MHTETpajia OT HEOTPULATEIBHBIX MPOCTHIX (DYHKITHIA.

16. Jlatp onpeneneHue uHTEerpana Jlebera or HEOTPUIIATEILHON M3MEPUMON (DYHKIIHH.
CdopmynupoBath 1 10Ka3aTh €r0 CBOWCTBA.

17. CdopmynupoBate U Joka3arb Teopemy b. JIeBM O MOHOTOHHOH CXOAHMMOCTH.
IIpuBectr npuMepsl IPUMEHEHHUS] 3TON TEOPEMBI.

18. CodopmynupoBare M Jo0Ka3aTb TEOpeMbl 00 MHTETPUPYEMOCTH CYMMBI M psla
M3MEPUMBIX HEOTPULIATENbHBIX (PYHKIINH.

19. ChopmynupoBaTh U J10Ka3aThb TEOPEMbl O CUETHON aJJUTUBHOCTU HHTErpaia U O
HYJIEBOM HHTETpaje OT HEOTpHUIarenbHOi ¢yHkumu. [IpuBecTH mpuMepbl NPUMEHEHHS STHX
TEOPEM.

20. Hare ompeneneHue wuHTerpana Jlebera ot wm3mepumoil ¢yHkmmu. OnpenenuTsb
cymmupyemble ¢yHkuuu. ChopMynupoBaTh M Jl0Ka3aTb TEOpEMbl O CBSI3U HHTErpajga oT
(GYHKIIMY U UHTErpaia oT €€ MOJyJIs.

21. CdopmynupoBaTh M JOKa3aTb TEOPEMbl O MOHOTOHHOCTM uHTerpaia JleGera,
MHTETPUPOBAHUU 110 IOJIMHOKECTBY, O MA’KOPAHTE.

22. CdopmynupoBaTh U J0Ka3aTh TEOPEMbI O CUETHOW aJIUTUBHOCTH U aOCOIIOTHOM
HENpephIBHOCTH HHTErpasa Jledera.

23. ChopmynupoBaTh 1 JOKa3aTh TEOPEMY O JTMHEHHOCTH UHTerpaa Jlebera.

24. CdopmynupoBaTh U JOKa3aTh TeopeMy Jlebera o MakopuUpyeMOW CXOIUMOCTH.
[TpuBecTu mpuMep €€ NpUMEHEHUS.

25. Jlate ompeneneHHe HKBUBAJEHTHBIX (PaBHBIX IOYTH BCIOAY) (DYHKIMM.
CdopmynupoBath 1 10Ka3aTh cBoicTBa Takux QyHkiui. Kakue Teopemsl 06 unrerpaine JleGera
MO’KHO CPOPMYIIUPOBATH C MOHATUEM «IIOUTH BCIOTY»?

26. ChopmynupoBaTh M A0Ka3aTh Kpurepuil Jlebera mHTerpupyeMocTd (QyHKIUHU IO
Pumany Ha oTpeske NnpsMon.

27. ChopmynupoBaTh U JI0Ka3aThb TEOpEMY O CBs3U MHTerpaioB Pumana u JleGera Ha
OTpE3Ke.

28. CodopmynupoBaTh W J0Ka3aTh CBOWCTBA HMHTErpajia ¢ IEPEMEHHBIM BEPXHUM
npenenoM u popmyny Herotona-JleitOnuna.

29. ChopmynupoBaTh U JI0Ka3aTh TEOPEMBI O 3aMEHE IMEePEMEHHOW B ONpEICICHHOM
MHTETpasie U 00 UHTETPUPOBAHUH 10 YACTSM.

30. ChopmynupoBaTh M JOKa3aTb MEPBYIO TEOPEMY O CpEIHEM JUIsl MHTerpajga Ha
OTpe3Ke U CJEJICTBUS U3 Hee.

31. CdopmymnupoBats TeopeMy o ¢opmynax bonus. JlokazaTte €€ B OZHOM ciyyae.
[IpuBecTr reOMETPUUYECKHUI CMBICT 3THX (POPMYIL.

32. Jloka3zaTh TeopeMy 00 HHTErpajJibHOW (OpME OCTaTOYHOro ujieHa B (opmyre
Tewmopa.

33. late onpezeneHre HeCOOCTBEHHOIO MHTErpajia MmepBoro u BToporo poja. Ilpusectu
MPUMEPHI CXOJSAIINXCS U PACXOAIINXCS HHTETPaAJIOB.



34. AGcomoTHas CXOAUMOCTh HECOOCTBEHHOT0 MHTErpana. [loka3aTtbh TeopeMy O CBS3H C
uHTerpaiom Jlebera u Ma)KOpaHTHBIN MPU3HAK a0COFOTHOM CXOJAMMOCTH.

35. CdopmynupoBaTh u JOKazarh mnpusHaku Jlupuxie u AOGenst CXOIUMOCTH
HecoOCTBEeHHOTro nHTerpana. [lpusectu mpuMepsl UX MPUMEHEHUS.

Bmopoii éonpoc bunema

1. ChopmynupoBaTh TeOpeMy 0 HEIBHOM oToOpaxeHuu. [IpuBectu npumepsl.

2. ChopMynupoBath U JI0Ka3aTh TEOPEMY O JIOKATHHOU 00PaTHMOCTH OTOOPaKEHUSI.
CdopmynnpoBaTh U 1I0Ka3aTh IPUHIIUI COXPAHEHUS 00JIACTH.

3. latb nBa onpenencHus nuddeomopduszma: 1) 6e3 ucnosb3oBanus skoOuana, 2) ¢
ucrosb3oBanue sskobuana. [Ipusectu npumeps! quddeomopduzmoB u He nuddeomopduzMon
HECKOJIbKUX NEPEMEHHBIX.

4. [latb onpeielieHne 3aBUCUMbIX U HE3aBUCUMBIX cucteM (pyHkuuid. [Ipusectu
npumepbl. ChopMynTupoBaTh U J0Ka3aTh TEOPEMY O HEOOXOAUMOM YCIOBUU 3aBUCUMOCTH U
CJIEJICTBUSI.

5. JlaTh onpezieneHre 3aBUCUMBIX U He3aBUCHMBIX cucTeM (yHkimii. ChopmynupoBatsb
TEOpEMY O IOCTATOYHBIX YCIOBUSAX JIOKATbHON HE3aBUCUMOCTU U 3aBUcUMOCTH. [IpuBectu
CXeMy J0Ka3aTeIbCTBA.

6. Jlatb onpeneneHre ycaoBHOro skcTpemyMa. Onucarh NpsMoid METO]T HaX 0K ICHUS
yclloBHOTro 3kcTpemyMma. [IpuBectu npumepsl: 1) npsmoit Mmetoa padboTaeT, 2) npsMoil METo1 He
paboraer.

7. Onmcath MeTon Jlarpanka HaXOXKACHUS YCIOBHOTO 3KcTpemyma. ChopmynupoBaTs u
JI0Ka3aTh TEOpEMY HEOOXOJUMBIX YCIOBUAX YCIOBHOTO 3KcTpemyMma. ChopMynnupoBaTh TeOpeMy
0 JIOCTaTOYHBIX YCIOBHUSX YCIOBHOTO SKCTPEMYyMaA.

8. Jlats ompesieneHue ceyenns MHOKecTBa B Y . CHOpMyIHpOBaTh TEOPEMY O
CEUEHHIX U3MEpPUMOTro MHOXecTBa. OnucaTh JTarbl JoKa3aTeabcTBa. Pazo0pars atam, rie
HOSBIISIETCS «IIOYTH BCIOAY». Jloka3aTh mocieiHuil sra.

9. ChopmynmrpoBath U 10Ka3aTh TEOPEMBI O U3MEPUMOCTH B MEPE JIEKAPTOBOTO
POM3BEACHUS U 0 noarpaduke usmepumoit pynkuuu. [IpuBectu npumep HaXOXKACHUS MEPBI
noarpaduxka.

10. CpopmyupoBaTh 1 10ka3ath Teopemy Pyounn mis dynxun f VP9 [O; +oo] .
[TpuBecTH BTOpPYI0, CAMMETPHUHYIO, GOpMYIHpOBKY. [IpuBectu mpumep.

11. CopmynupoBath u 1okaszath reopeMy Dy6unn ams dyuxuun f 1 VP4 — [—o0;+o0].
[TpuBecTH BTOpPY10, CAMMETPUUYHYIO, GOpMYIHpOBKY. [IpuBecTu npumep.

12. ChopmynupoBath u 10Ka3ath Teopemy Oyounu mis Gpyakmnuun f . A— [—oo; +oo] .
[TpuBecTH BTOPYI0, CAMMETPHYHYIO, GOpMYIHPOBKY. [IpuBecTn npumep.

13. Jlatb onpenenenue nuppeomoppuzma. ChopMyaupoBats U J0Ka3aTh TEOPEMY O
JIOKAJIbHOM pa3nioxkeHuu auddeomopduzma. ChopMynnpoBath Jpyrue pe3yabTaThl O
nuddeomMoppuszmMax: H3MEPUMOCTh Wy p , MEpPA IIPOOOPa3a HYJILMEPHOTO MHOKECTBA MPH
nuddeomopduzme.

14. ChopmynupoBaTh TEeOpeMy O 3aMeHe NepeMeHHo B uHterpane Jlebera. Jlokaszars eé
JUISL XapaKTepuCcTHUecKor (GyHKIMHN Opyca U OTAENbHBIX BUAOB a1 heoMophu3MoB.

15. ChopmynupoBaTh TeOpeMy O 3aMeHe NepeMeHHOM B uHTerpaie Jlebera.
ChopmynupoBath U J0OKa3aTh TEOPEMY O PEIYKIIMH K HEOTPULIATETLHON (QYHKITUU U
OTPaHUYEHHOMY MHOKECTBY.

16. ChopmynupoBath TeOpeMy O 3aMeHe nepeMeHHoM B nHTerpaie Jlebera.
CdopmynupoBaTh 1 10Ka3aTh TEOPEMY O PEIYKIIMH MIPU PA3IoKeHUH Tuddeomopdusma Ha
KoMIto3uIuio audGeomMophr3mMoB.

17. atb onpenenenue crynendyaroi pynkiun. ChopMyarpoBaTh JEMMBI O
NpUOJIMKEHUH TIPOCTON ¥ M3MEPUMON (QYHKITUH CTYMEeHYaThIMU QYHKIUAME. [10SICHUTE poih
ATHX JIEMM B JIOKa3aTeIbCTBE TEOPEMBI O 3aMEHE.



18. CchopmymnupoBaTh TEeOpeMy O 3aMeHe TIepeMeHHOU B uHTerpanie Jlebera.
CdopmynupoBaTh U 0Ka3aTh TEOPEMY O PEAYKIIMH K XapaKTEPUCTHUECKOU (PyHKIMU Opyca.

19. ChopmymnupoBath TeopeMy 0 3aMeHe iepeMeHHo B nHTerpaie Jlebera. Jloka3aTth
3Ty TEOpEMY JUIsl XapaKTepucTUYeckon GyHKIUU Opyca HHIAYKIMEH 110 pa3MepHOCTH
IIPOCTPAHCTBA.

20. ChopmynupoBaTh TEOpeMy O 3aMeHe IIepeMeHHO# B mHTerpasie Jlebera.
CdopmynupoBaTh U 1I0Ka3aTh 0000IEHUS ITON TEOPEMEI.

21. CopmynupoBaTh U JOKa3aTh CIEACTBUS TEOPEMBI O 3aMeHe: Mepa o0paza
MHOXecTBa npu auddeomopduszme, TeoOMeTpUIECKII CMBICHT IKOOHAaHA.

22. ChopmynupoBaTh TEOPEMY O 3aMEHE IepeMeHHOl B nHTerpaie Jlebera. PaccMoTperh
IPUMEPHI C UCTIONB30BAHUEM IOJISIPHOM U ChepruIecKoil CHCTEM KOOPAMUHAT.

23. ChopmynupoBaTh TEOPEMY O 3aMEHE IepeMeHHON B uHTerpaiie Jiebera. PaccMorpets
MIpUMEP C UCTIOIB30BAHUEM HECTAHIAPTHOM 3aMEHbI IEPEMEHHBIX ISl IBYX MEPEMEHHBIX.

Cemecmp 4.

Ilepeuviil 6onpoc burema

1. Mmnoroo0Gpasue 6e3 kpast. OnpeseneHrne 1 NIPUMEPhl: OTKPBITBIE MHOXKECTBA, Tpa(uKu
HETIPEPBIBHBIX 0TOOPaKEHU, KPUBbIE M MMOBEPXHOCTH 2-TO MOPAAKA, TOP, BHHTOBAS

3
JIMHUSA B IPOCTPAHCTBE Y M JP.

2. Kaprtel u atinacel MHOT00Opasus 0e3 kpasi. OnpesiesieHue u MPOCThIC MPUMEPHI.

3. Kapra, mnopoxpamomas TOJISpHbIE KOOPAWHATHI Ha  MJockocTu.  KapTsl,

3
MMOPOXKAAIOINEC NUIUHAPUICCKUC U Cq)epﬂquKHe KOOPJZHWHATLI B IIPOCTPAHCTBC Y .

4. TIpumepsl KapT Ha chepe MPOCTpaHCTBA %

5. Mmuoroo6pasue ¢ kpaem. Kpaii MHOro0Opasusi. KapTel u arimacel MHOT0oOpasusi C
kpaeM. OnpezeneHus U NpuMepBhl.

6. I['magkue KapThl, aTiIackl U MHOTO0Opasus. OnpeneneHus 1 MpuMepshl.

7. ®yukuus nepexona. Onpenenenue u npuMepsl. Teopema o GyHKIMK Iepexoa.

8. KacarempHOe  MHpPOCTPaHCTBO K  TIJagKoMy  MHorooOpasmro. KacarembHoe
IPOCTPAHCTBO K TIpauKy HENpepelBHO U HEpeHIIMPYyeEMOro OTOOpaKeHHs

fG —)Sl/vm, rae G CS}n.

9. Teopema O TOBEPXHOCTH YPOBHS OTOOpa)KEHUS FG->V,GaV, 1, men.
KacarenbHOe IpoCTpaHCTBO K MOBEPXHOCTH YpoBHS. [IpumMepsi.

10. ITpsmoe onpeneneHne AIUHBI I1a K0l KpuBoi. [Ipumepsi.

11. Onpenenenne Mepsl Jlebera Ha TJIAAKOM  MHOrooOpa3uu  MPOU3BOJIBHOM
pa3MepHOCTH.

Yl
12. JlnuHa ayru TiagKoil KpUBOM B MPOCTPAHCTBE Y Jumna rpaduka oTOOpaXKEHUS
val
CErMeHTa B TIPOCTPAHCTBO Yy
13. Inomans 2-MepHOro MHOroobpasus B N~ MepHOM MpocTpaHCTBE.
14. Tnomaap rpaduka GyHKIUHN 2-X TEPEMEHHBIX.

15. Mnomans cekropa o< @< B, 0< p< f(p) B moIApHBIX KOOPAUHATAX.

16. [Tnomaab MOBEpXHOCTH BPALICHUS TTIaIKON KPUBOIA.

17. O6mee onpenenenue unterpana Jlebera mo HeoTpuiatenbHol Mepe. MuaTerpan 1-ro
poJa no MHOroo6pasuto. Teopema o0 BEIUMCIEHUN UHTETpana 1-ro pona.

18. KpuBomnuaeliHbie uHTErpaibl 1-ro pona. @opMynsl it uxX BeIYHciIeHUsI. Ou3mueckue
3aJ1a4M, IPUBOISALINE K KPUBOJIMHEMHBIM UHTErpajaM 1-ro poaa.

19. IToBepxHOCTHBIE WHTETpaNbl 1-To poma. DopMynsl WX BbIYHCICHUSA. Duzmueckue
3aJ1a4M, IPUBOJISALINE K IOBEPXHOCTHBIM UHTETpajiaM 1-ro poza.
Bmopoii sonpoc bunema

1. bazucel 01HOM OpUEHTAIINH B IPOCTPAHCTBAX pa3MEPHOCTH 2 U 3.
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ba3ucel 0onHOW OpUEHTAMU B MPOCTPAHCTBE vn, OpueHTHPOBaHHOE EBKJIUIOBO
IIPOCTPAHCTBO.

CornacoBanHble KapTbl MHOrooOpasus. OpuenTtupytomuii arimac. OpueHTHpyeMoe
MHOroo6pasue. OpueHTHPOBaHHOE MHOT00O0Opa3ue.

Kputepuii cornacoBaHHOCTH TTIaJKUX KapT (depe3 sskoonaH QyHKIUU Mepexoa).
3ajanue opHeHTanuy Iaakoi kpuBoi B N~ MepHoM mpocrpancTse.

OpueHnTanus 3aMKHYTOIO KOHTYpa Ha IUIOCKOCTH.

CornacoBaHHOCTb JEKApTOBBIX, IIMIMHIPUYECKUX U C(HEPUUECKIX KOOPIUHAT.
OpuenTanus rpaduka HenmpepblBHO AU dHEepeHIPyeMOro 0TOOpaKeHUsI.

Teopema 0 moJjie HOpMaJIel, ONPEAETIAEMOM IIIaJKON KapTOH.

Teopema 0 3a1aHUM OPUEHTALIMM HENPEPBIBHBIM MOJIEM HOpMAJIEH.

[Ipumepsl ee npuMeHeHHUs: 3aJlaHUe OPUEHTALMM HA OKPYKHOCTH. 3aJlaHuE IOJEM
HOpMaJIel opreHTaIuu rpaduka GyHKIUN 1-TO U 2-X IEpEeMEHHBIX.

EcrecTBeHHas OpHEHTAIUS IOBEPXHOCTH YPOBHS BEUIECTBEHHON (DYHKIINU.

Teopembl 0 kpae riankoro MHorooOpasus. OmnpeneneHue OpPUEHTAIMU Kpasd,
COIJIACOBAaHHOM ¢ opueHTaluel Bcero MHorooopasus. [lpumepsl Ha yeprexax.
Buemnee npousBenenne TuHEHHbIX QyHKIIMOHANIOB. OnpeeneHnue U CBONCTBA.
Kococummerpuueckue nonminneinsie Gopmbl. OnipeesieHne U CBOUCTBA.

Buemnee mnpousBeneHue aud@epeHnuanoB He3aBUCHMBIX MepeMeHHBIX. Ero

TEOMETPHUYUCCKUI CMBICI (XOTs OBbI JIsI dx Lidy, dy gz, dz [gx B & ).
on o
I[TpocTpaHCcTBO H_T(V ) OG6muii BU (DO]-UE(V ) mpH p=12K,n-1,n.

N
Huddepenunansuas (opma creneHu p..0 Ha OTKPBITOM MHOXECTBE GcV.

OOmwmii Buj muddepeHaabHoN GOPMBI CTEICHH p..0 or N mepemenHbIX.

O6mmit Bun nuddepenmuanpHoin dopmbl crenenn 0,1,2,3, ..., n-1n or N
IepeMeHHbIX. YacTHBIE CiIydau Ipu n=12, 3.

Bexropnoe none. luddepenunansuas popma paboThl BEKTOPHOTO MOJISI.
IloTeHuManpHbBIE BEKTOPHBIE MOJIS.

JuddepennunanbHas popma MoToKa BEKTOPHOTO MOJISL.

Bremnee nugpepennuponanue auddepenunanbHoi GopMsl.

I'paguent CKaJIIPHOTO OJIA. Ero CBS3b C onepanuen BHEIITHETO
Qg QepeHIMpOBaHUS.

Potop BekTopHoro noss. Ero cBs3b ¢ oneparueit BHentHero AudpepeHnnpoBaHus .
JluBepreHnuss  BEeKTOpHOro mois. Ee cBi3p ¢ omepanueil  BHEIIHETO
g depeHInpOBaHMUSL.

Omnepanus 3aMeHbl IepeMeHHbIX B AupdepeHnuansHoi popme.

OmnpeneneHre MOTOKAa BEKTOPHOIO MO 4Yepe3 2-MEpPHYI0 OPHEHTHUPOBAHHYIO
MOBEpXHOCTh. CBeNéHME BBIUMCIEHHUS IIO0TOKA IMOJII K BBIUMCICHHIO HHTErpaia
JleGera.

Omnpenenenue uHTErpaina 2-ro pojxa oT JuddepeHIHaIbHON  GopMBI 1O
OpPUEHTHUPOBAHHOMY MHOTI'000pa3HUIo.

KycouHo-rnagkue kpuble U moBepxHocTU. OnpeeneHus U NpuMepsI.

OpueHTalus Ha KyCO4YHO TJ1aIkoM MHOTooOpa3uu. OnpeaeneHue 1 npumMepsl.
WuTerpan 2-ro poja IO OpPUEHTHMPOBAHHOW KYCOYHO TJIQAKOM IIOBEPXHOCTH.
OrnpeneneHne U CBOKCTBA.

@U3NYECKUI1 CMBICII KPUBOJIMHEWHOT O MHTETpajia 2-ro poAa.

®opmyna Hetotona — JleitbHua 1711 KpUBOJIMHEHHOrO MHTErpaia 2-ro pojaa u ee
CJIEACTBUS AJI1 HOTEHLIUAIBHOIO MOJIS.

®opmyna ['puna. CiencTBue o MIOMAIu.



36. ®opmymna Maycca — OcTporpaackoro u kinaccudeckas popmyna Ctokca.
37. O6mas ¢popmyna CTokca.

Tpemuii sonpoc ounema

1. Crenennoii psin. Paguyc u uaTepBan ero cxogumoctu. @opmynsr lanambepa, Koy,
dopmyna Komm — Anamapa i paanyca cXoIuMoCTH (¢ 1oka3aTenscTBoM). [lpuBectu npumep
npuMeHenus ¢popmyisl Komm — Anamapa.

2. CaoiicTBa CyMMBbl CTENEHHOIO psijia: HENPEpPbIBHOCTh, IU(PHEPEHIMPYEMOCTD,
NOYWIEHHOE HHTErpupoBaHue (C ToKa3zarenbcTBOM). [IpuBecTH mnpumepbl NPUMEHEHHUS 3THUX
TEOpEM.

3. PaBHOMEpHAsi CXOJIMMOCTh CTEIIEHHOTO psiga. Teopema AGens (C J10Ka3aTeIbCTBOM).
[TpuBecTr mpuMepbl IPUMEHEHUSI 3TOU TEOPEMBI.

4. Pan Teiinopa. Kputepuii cxomumoctu psina Teinmopa Kk 3HaueHUSM (GYyHKIUAU (C
JoKa3arenbcTBOM). [IprMeHeHHe 3TOro KpUTepHss K CTaHAAPTHBIM PA3JIOKEHUSIM B psij
Maksopena. CXoauMoCTh OMHOMHUAIBHOTO Psijia (PaCCMOTPETh OTACIBHBIC CITYJan).

5. Omnpenenenue TpuroHomerpuueckoro psaa dypre u 060cHOBaHHE KO3(D(UIMEHTOB
Ditnepa — Oypbe NMpU PaBHOMEPHOU CXOIMMOCTH psifa (¢ gokazarenbcTBoM). CBoMCTBa psiga
®ypbe Ha (—7;7) 115l YeTHOM, HEeUeTHOW (PYHKIINU.

6. nTerpasibHble MpeACTaBIeHHs] YaCTUUHBIX CYMM TPUTOHOMETpUYECKOro psiaa dypne
(c mokazarenbcTBOM). Kakue nnterpains! paBHbl 1 BeaencTBue 3Tux popmyn?

7. Jlemma Pumana — JleGera (c mOKa3aTeIbCTBOM), CIEICTBHE Ui KOA(D(OUIIMEHTOB
Oiinepa — @ypre. llpuBecTn npumMepsl UHTETPAIOB C NApPaMETPOM, CXOIALIMXCA K HYJIO IO
nemme Pumana — Jlebera.

8. IlpuHumn nokanu3auMu M npusHak JuHU cxomumocTu Tpur. psga Dypee (c
Joka3arenbcTBoM). [IpuBecTu npumep npumMeHeHus rnpusHaka J{uHu.

9. Ipusnak Jlunmuna cXoAUMOCTH Tpur. psna Pypbe (¢ 10Ka3aTeIbCTBOM) M €ro
cieacteue s quddepeHnupyeMeix (GyHKmMA (¢ gokaszarenbcTBoM). llpuBectn mpumep
IIPUMEHEHHUs ITpu3HaKka Jlummuna.

10. TeopeMbl 0 IOYWIEHHOM MHTEIPUPOBAHUU U AUPPEpEeHIPOBaHUN TpUT. paga Dypre
(c nokazarenbcTBOM). [IprBecTH npumMep NPUMEHEHUS! OJJHOM U3 TEOPEM.

11. MuHMManbHOE CBOMCTBO YaCTUYHBIX CyMM TpHT. psiga Pypwe, HepaBeHCTBO beccens
(c nokasarenbctBoM). PaBeHctBo IlapceBans. 3amucarth paBeHcTBO IlapceBans i Kakoro-
HUOYAb TpUT. psina Pypoe.

12. CoOcTBenHbIi unTerpan (Pumana), 3aBucsAmuid OT mapameTpa, €ro HEMpPEPbIBHOCTH,
mubdepeHMpoBaHe 1O  MapaMeTpy, MHTErpUpoBaHHME 1O MmapameTpy (Bce — ¢
JokazarenbeTBoM). [IpuBectu npumep.

13. HecoOcTBeHHBIM MHTETpall, 3aBUCAIIMN OT IapaMerpa. PaBHOMepHas cX0IMMOCTb 1O
napamerpy. IlpusHaku paBHOMepHOH cxoaumoctu: Beiiepmrpacca, [dupuxne, Abens (c
Joka3atenbcTBoM). [IpuBecT npumep npuMeHeHus npu3Haka Aoerns.

14. HecoOcCTBeHHBI HHTErpaj, 3aBUCAIIMNA OT MapaMeTpa, €ro HeNpepbIBHOCTS,
mubdepeHMpoBaHEe 1O  MapaMeTpy, MHTErpUpoBaHHME 10 Mmapamerpy (Bce — ¢
JokazarenbeTBoM). [IpuBectu npumep.

15. bera- u ramma- ¢ynaknuu. Teopema 00 wux obOmactu omnpexaeneHus (cC
J0Ka3arenbcTBOM). HempepbIBHOCTH 3TUX (YHKUMH Ha uX oO0nacTd ompeneneHus (c
JI0Ka3aTeIbCTBOM).

16. OcHoBHBIE cBOIicTBa OeTa- U ramMmma- (PyHKIUH (C 10Ka3aTeIbCTBOM). 3HAUEHUS ITHX
¢byHKIMHI B HEKOTOpbIX Toukax. ®opmyna Crupnusra.

17. CymmupoBaHUe PsJIOB METOOM CpeqHHX apudmerndeckux. Teopema o coBmajeHUN
CyMM, €Clli psii cxoauTcs (¢ JokazaTenbcTBOM). [Ipumepsl cymMMHpoOBaHUS PAIOB METOAOM
CPeIHUX apUPMETUIECKUX.

18. Cymmbr @eiiepa, WX HHTETPAIbHOE TMpEICTaBlIeHHE. TeopeMbl O CXOJIUMOCTH H
paBHOMepHOM cxoauMoctu cymm Deifepa k PyHKIUH (C T0KA3aTEIECTBOM).



19. Teopema Beiiepirpacca o npuOIMKeHHH HEMPEPHIBHBIX (PYHKUINH MHOTOUJICHAMH (C
JI0Ka3aTe’abCTBOM). UTO MOYKHO CKa3aTh O 3aMbIKAHUHM MHOKECTBA MHOTOWIEHOB B METPUUYECKOM
npoctpanctse C [a; b] ?

IIpumepsl 3a1a4 HA IK3aMeHe
Ilepswiii cemecmp

1. UccnenoBaTh CXOQUMOCTD IIOCIIEN0BATEILHOCTH {xn } DX = — b — — ot

2. Jlokasarp 10 OMPEIeICHHIO: lim S —1 = 4o
n—oo

Vi 2+ k-2

2

n
3. Haittu nipenen: lim +3 ) 4. Haiitu npenen: lim
N—0\3n-2 x® 2 N

5. Haiitu To4ku pa3psiBa, ONPEACIUTD UX PO f(x) = (Igx) 1

Bmopoii cemecmp

arctg\/; dx

1. Beruucnuth HeonpeaeEHHbIN UHTErpal: J‘W
+X X

2 2

2. Harucatp ypaBHEHHS KacaTeIbHON TNIOCKOCTH M HOPMAJIH K TOBEPXHOCTHU 7 :%+y7 B TOYKE

M(O0, 2, 1).
3. UccnenoBath Ha SKCTpeMyM QYHKIUIO 7= >+ yzfxyfx .

n
o © n
4. UccnenoBaTh Ha aOCOTIOTHYIO M YCIIOBHYIO CXOJUMOCTH YUCIIOBOH PsifT nZl(—l) (i’”i) .
= n+
© 1 .
5. UccnenoBaTh Ha paBHOMEPHYIO CXOAUMOCTD Pl ¥ ————, xeV .
n=1 \/n3 + x4
Tpemuti cemecmp
o0
1. Beraucnuth nHTErpai no mMepe Jledera J. fdi,ecmm f = Zb_n Apninea ] YoYV.
J n=1 '
z
2 o 1 )
2. UccrnenoBath UHTErpal Ha CXOAUMOCTh: [ cos” | — |—.
0 sin X \/;
00 (x - 1) €0s 3x
3. UccnemoBaTh WHTETpAT HA aOCOTIOTHYIO M YCIIOBHYIO CXOJMMOCTD [ .

0 x" —4x+5
4. Haiitn 00bpeM, OrpaHHYSHHBIH MMOBEPXHOCTAMU: Z=X +Y,Z =Xy, X+y=1,x=0,y =0.

o 2 2 2 2
5. Haiitu ﬂ(2+x—y)dxdy,rI[e D: x +y 21, x +y <9, yZX,yS\/;x.
D

Yemeepmuiii cemecmp

1. Haittu ] xdy, [ — BEpXHsst IOTYOKPY/KHOCTD x +y- =a~ oT T.A(-a,0) 10 T. B(a,0).
r
2. Beraucnurs HdeS , €CIIA S = {x2 + y2 +2% < az,x = y} .
S

dx + dy + dz

3. okazaTs, 4To | = 0 mo moboMy 3aMKHYTOMY KOHTYpY C, HE TIepeceKaroIeMy

X+y+z
TIOCKOCTh X+ Y + 2 = 0.

4, HaiiT MOTOK IOJII F = (xzz2 - x2y2)T + (3xy222 - 2xy22)T + (nyzz - 2xy23)E
Yepes3 BHELIHIOK CTOPOHY TOBEPXHOCTH S = (x-2)° + (y+2)° + (2-4)° = 4.



5. Pa3noxute Ha uHTepBaie (—m, m) B pag Pypee pynkiwmio f(X) = cos(x/2). [Toctpouts rpaduk
CYMMBI TTOJTy4EHHOTO PAAA.
. T xdx
6. BeIauciuTh, HCIIPOIIB3Ys DICPOBBI HHTEIPAIIBL: _[ oo
o (L+x

11. YyeOHO-MeTOOAN4YECKOE 00ecmeyeHne

a) DIEKTPOHHBIN y4eOHBIH Kypc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=33651 (1 cemectp)

https://moodle.tsu.ru/course/view.php?id=5442 (2 cemectp)

https://moodle.tsu.ru/course/view.php?id=25404 (3 cemectp)

https://moodle.tsu.ru/course/view.php?id=8920 (4 cemectp)

0) O1leHOYHBIC MaTepPHAIBl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOW AaTTECTAMH TI0
JUCHUITIINHE. OL[CHO‘IHBIC MaTCpHUaAJIbl PACIIOJIOKCHBI B 3JICKTPOHHBIX KypcCax.

B) [IpuMepHBIii 11aH NPAKTUUYECKUX 3aHATUN N0 JUCLUIIIMHE

Ilepsviii cemecmp

1. bunom Herotona. MeTtosn MaTeMaTH4eCKON MHIYKIIUU

2. MHuoxectBa. Onepanuu HaJl MHOKECTBAMU

3. Orobpaxenue, pynkmaus. O6pas, mpooodpas.

4. IToctpoenne rpadukoB (GYHKIMHA  31eMeHTapHbIMH  cpeacTBamMu. OCHOBHBIE
areMeHTapHble QyHKIuH. MHBKINH, CIOPBEKIIUHN, OMEKIINN

5. ITapameTpuueckue KpuBble — QYHKIMU U HE (YHKLIUN

6. Kommozunust pyakmmii, oopatHast GyHKIH

7. HucnoBble MHOXKECTBA. TOYHBIE PAHU.

8. Meroa mareMaTH4eCcKOl MHAYKLINHU (IOBTOPEHUE, YCIOKHEHHE)

9. MomHOCTh MHOKECTBA

10. K.P. Nel no teme «BBeneHue B MaTeMaTU4eCKUI aHATIU3»

11. Ilpenen nocnenoBaTeabHOCTH — ONPEAEIICHNE

12. HaxoxieHre mpeesioB ¢ TOMOIIbI0 apudm.

13. T. o Tpex nocienoBarenbHOCTAX. beckoHeuHo O6oblIne Moca-Tu

14. T. Beitepmtpacca. MOHOTOHHBIE IOCI-TH

15. Kpurepuu cxonuMocTu noci-reit: kput. Komm, noanocin-tu

16. JIBa onpenenenus npenena ¢yHKIUA

17. HaxoxieHue mpeaesioB pyHKIUH ¢ MOMOILBIO apu(M. oneparuii

18. beckoHeuHo Oousbliue QyHkuu. OgqHOCTOpOHHME MTpeaensbl. [Ipenensr Ha o

19. IlepBblit 3amedaTenbHBINA IPEIEN U CIEICTBUS U3 HET0. DKBUBAJICHTHBIE (DYHKIIUHI

20. Bropoii 3ameuarenbHbIi pesien U cleACTBUS U3 Hero. DKBUBAJICHTHbIE (GYHKIIUU

21. CpaBHeHHE OECKOHEYHO OOJBIITNX, OECKOHEUHO MaJIbIX

22. K.p. Ne2 o teme «IIpenen pyHKImm»

23. HenpepsiBabie hyHKIHHU. J[OK-BO 1O OnpeaeneHunto, Kputepuii [ eline

24. Henp. snem. ¢pynkiuid. Touku pa3pbiBa, UX pojl. DCKU3bI TpapuKoB

25. PaBHomepHas HenpepbIBHOCTE. T. I'eiiHe — KanTOopa 0 paBHOMEpPHOI HENMPEPBIBHOCTH
Ha OTpE3Ke

26. Haxosxienue npou3BoaHON 1 quddepeHiraia mo onpeaeacHuo

27. Haxox/ieHue Mpou3BOIHBIX 110 TabuuIe U npaBuiaM AuddepeHunpoBaHus

28. IIpasumno Jlonmurans

29. ®opmyna Teinopa

30. UccnenoBanue GyHKIIUN U TOCTpOEHUE TparKOB

31, 32. UtoroBele 3aHATHA, TPOBEPKA MHANBHUIYAJILHOTO 3a1aHUS

Bmopou cemecmp

1. HaxoxeHue nepBooOpa3HbIX 10 TabIuIle

2. laTerpupoBaHue 1o 4acTsAM U IOJACTAHOBKOM


https://moodle.tsu.ru/course/view.php?id=33651
https://moodle.tsu.ru/course/view.php?id=5442
https://moodle.tsu.ru/course/view.php?id=25404
https://moodle.tsu.ru/course/view.php?id=8920
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10
HEOTpHUL.
11
12
13
14

. IHaTerpupoBanue 1o 4acTsM U IOJACTAHOBKOU
. PantmonaneHbie GyHKIIUA.

. Partmonaneue! ¢pynkuuu. Mug. padora

. CnenuanbHbl METOJbI UHTETPUPOBAHMS

. CneruanbHble METObI UHTETPUPOBAHUS

. ®opmyna Herotona-Jleionmua.

. K.P. Nel «Haxoxnenue nepBooOpa3HbIX»

. Yucnossle psabl. Haxoxaenue cymmsbl psga. [IpusHaku cpaBHEHHUs Uil PSAJOB C
YWIEHaMHU.

. [Ipusnaku Hamambepa, Komm, Paabe. IHTErpanbHbIi IpU3HAK.

. ABcomoTHas U ycioBHas cxonumocTs. [Ipusnak JleiiOHuma

. [Ipusnaku Hupuxie u Abens. Kpurepuit Komm cxoaumoctu psija.

. OYHKUMOHAJIBHBIE IOCIEAOBATEILHOCTH U pAnbl. lloroueuHas u paBHOMepHas

CXOJUMOCTB.

15
16
17

. OyHKIHMOHANbHBIE pAbl. [I[pU3Haku paBHOMEPHOU CXOAUMOCTH.
. Kip.Ne2 «HucnoBble v pyHKIHOHAIBHBIE PSIABDY
. Ilpumepsl metpuu. npoctpancTB. EBkimgoBa merpuka. OTKpBITBIE U 3aMKHYTHIE

MHOMXCCTBA. BHYTpeHHI/IC, I'paHUYHBIC, IPCACIIbHBIC TOYKH.

18

20.
21.

22.
23.
24.
25.

MaTpHULBI

26.
27.
28.
29.
30.

31

. KommaktHocTh MeTp. mpocTpancTa. [lonHoTa MeTp. mpocTpaHcTBa
HemnpepbiBHBIE 0TOOpaXkeHUsI HA KOMITaKTax. PaBHOMepHast HEPEPHIBHOCTD
[penen orobpaskenus R" —> R™, HenpepbIBHOCTS.
KomnokBuym no Teme «MeTprudeckue mpocTpaHCTBay - KaKk KOHTPOJIb

Juddepennyan 1 mpousBoaHas Marpuua orodpaikenus R" —> R™,
YacTHbIe TPOU3BOIHBIE, UX CBS3b ¢ AU PEPESHINAIOM U TPOU3BOIHON MaTPHULICH.
HuddeperunpoBanue kommnozunuu. LlenHoe mpasuiio.

Oto6paxenus R" —> R. Otobpaxenus R —> R™. T'eom. cMbIcI MpoOM3BOIHOM

[Ipon3BoIHBIE BBHICIIUX MOPSAKOB, B TOM YHUCIIE AJIs CIOXKHOU (QYHKIIUU
K.P.Ne3 JIuddepennmpoBanue MHOTOMEPHBIX OTOOpaKeHU I

®opmyna Teiinopa

Dkcrpemym (ynkiuu R" —> R.

DkcrpemyM pynxiuu R" —> R. VcnosHbli 5kcTpeMyM

, 32. HesiBHOE oTOOpakeHue. [IpoBepka MHIMBUYadIbHOTO 3a/1aHUS

Tpemuu cemecmp

1

. Mepbl Ha CeMEMCTBaX MHOKECTB. MHO)I(CCTBa, MCPBI KOTOPBIX CIIOKHO OIPCACINTD:

KanTtopoBo MHOecTBO, KoBep CepruHCKOr0, HEOTPAaHUUEHHBIE MHOKECTBA KOHEYHOU MEPHI.

2
5

. Mepa OpycoB. 3. Mepa OTKpBITBIX MHOKECTB 4. BHemHsst Mmepa
. U3smepumble MHOKecTBa 6. Mepa Jlebera 7. 3amaun Ha Teoputo Mepsl JleOera u

aOCTpaKTHYIO TEOPHIO MEPHI
8-9. Mzmepumbie pyHKINU
10. ITpocteie pyHKIMH

1

1. UnTerpupoBanne npocThiX PYHKIIMMA

12. nTerpupoBanne HEOTPULATENbHBIX (YHKIUI

13. UnterpupoBanue HeoTpuuaTenbHbx Gpynkuuid. Teopema b. JleBu
14. nTerpupoBaHue pa3anuHbIX QyHKIUIA

15. IlpenenbHblil nepexos B uuterpaie Jlebera

16. K.P.Nel «Mepa u unterpan Jlebera»

17. Beruncnenne uaTerpana Jlebera ¢ momomipio naTerpana Pumana.
18. HaxoxxieHue miomazei ¢ moMoLIbl0 HHTErpana

19. 3ameHa nepeMeHHOM B OIPEICIIEHHOM HHTErpaje



20. MHTerpupoBanue Mo 4acTsM B ONpeAeTIeHHOM HHTerpaie. Mcnoap30BaHne TeopeM o
CpeIHEM JIJIsl OLIEHKH UHTErpajioB

21. AOGcomoTHas CXOAMMOCTh HECOOCTBEHHBIX MHTErpanioB. CBSI3b C HHTErpajioM
Jlebera o HeOrpaHUYEHHOMY MHOXKECTBY

22. YcioBHAs CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

23. K.P.Ne2 «OmnpeneneHHbIi 1 HECOOCTBEHHBIN HHTET P

24. HesiBHBIEC U 0OpaTHBIE 0TOOpakeHus. SIkoOuanbl. 3aBUCUMOCTh (DYHKIUN

25. YcnoHelil 3kctpemyM. [Ipsimoit Meton u Meto Jlarpanxka aJist ero HaX 0XKJIAECHUS

26. Meton Jlarpanka HaxOXACHHS YCIIOBHOTO dKcTpemyMa. M. paboTa

27. IlocTpoeHne ceueHn i MHOYKECTB U HaAXO0XKJECHUE UX MEPbI

28 — 29. HaxoxxeHne ABOMHBIX HHTETPAIOB 1O T. PyOHHU

30 — 31. HaxoxaeHue TpOHHBIX HHTErPaIOB 110 T. DyOuHM

32. K.P.Ne3 «Teopema OyOunm»

Yemeepmuiii cemecmp

1-3. 3aMeHa nepeMeHHbIX B IBOMHOM U TPOMHOM MHTErpajie

4. T'omeoMOp(H3MbI MHOXKECTB B V"

5 — 6. MHoroo6Opasusi B V", MHOr0oOpasus ¢ kpaeM. KapTel, aTiacel, kacatelbHOE
IPOCTPAHCTBO

7 — 8. Mepa Ha MHOT00Opa3uu B V"

9 —10. Uurerpan (1-ro poaa) Jlebera mo MmHOrOOOpa3uio

11-12. Opuenranus MHOrooopasuii B ¥"

13. K.P.Nel «MHoroo06pa3sus, uarerpai Jlebera raHa MHOr0000Opa3um»

14. Inddepennnanbabie Gopmbl. DopMbI pabOTHI U TTOTOKA.

15 — 16. 3amena nepeMeHHBIX B AuddepeHnnanbaoi popme

17 — 18. UnterpupoBanue nuddepeHmanbHbx Gopm

19 — 20. ®opmyna CToKca B pa3sIUYHBIX CIydasix

21. K.P.No2 «MuterpupoBanue audd. popm no mHoroodpasuto. ®opmyna Ctokca»

22. CteneHHbIE PSBI

23 — 24. CrenenHsle psbl, psasl Teiinopa

25 — 26. Pags1 dypre

27 — 28. NnTerpai, 3aBUCAIINN OT TapameTpa

29 — 30. bera- u 'amma-¢pyHKIIN

31, 32. UtoroBsie 3aHATHA, TPOBEPKA MHAUBUIYATLHOTO 33JaHUS

1) MeTtonudeckue yka3aHus 0 OPraHU3allud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

CamocrosiTenbHast paboTa CTyJeHTa OPraHu3yeTcsl U MOJIEPKUBAETCS MpernojaBaTesieM
MPAKTUKHU (TIPU BBIMOJHEHUU JOMAIIHUX Pa0OT, MHAUBUIYATbHBIX 33JJaHUI), a TaKXKe JIGKTOPOM
(moarotoBKa K KOJJIOKBMYMaM, 9JK3aMmeHy). Bce  marepuanbl, oOecriedunBaroniue
CaMOCTOSITENIbHYIO Pa0OTy, BBIIAIOTCA Ha MPAKTHYECKHX 3aHATUAX JHOO uyepe3 JIEKTPOHBIE
Kypchl. Takyke HCHOJB3YIOTCS METOJUYECKUE TOCOOHs, TOJATOTOBJICHHBIE MpENoaBaTeIsIMu
MM® TI'Y (cm.m.12.6), mpoBOAATCS AOMOJHUTENbHbIE KOHCYAbTalMu. [l yCHENrHoro
W3y4deHUs JUCHUIUTHHBI «MaremMaTH4ecKuii aHaiu3» HEOO0XOAWMO TMOcCemaTh JICKIUH,
MPaKTUYECKHE 3aHSTHS W BBINOJHATH 3a/1aHMs], BBIJIAHHBIE IPENOAABATEISIMU, B YKa3aHHBIE
CPOKH, TP HEOOXOIUMOCTH TOCEIIaTh KOHCYIbTAIIUHU JIJI1 YTOUHEHHS Pa3TUIHBIX BOIPOCOB IO
JUCLHUILIIMHE.

12. Mlepeuens yueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— JlemunoBuu b. I1. COopHUK 3a7a4 ¥ yIpa)KHEHUH 0 MaTEMaTUYECKOMY aHAJINU3Y. —
CII6.: Jlans, 2020

—  Kynpssues, JI. JI. Kypc matemaruueckoro ananuza B 3 1. — M.: FOpaiit, 2020



Kynpssues JI. /1., Kyracos A. ., Yexmnos B. U., [llabynun M. U. COopHUK 3a1a4 10
MaTemaruueckomy aHanusy T.1, 2, 3. — M.: ®uzmariur, 2016

3opuu B. A. Marematudeckuii ananus Y. 1, 2. — M.: MITHMO, 2019

Unweun B. A., CanoBununii, CennoB bi. X. Maremaruueckuit ananus Y. 1, 2: yueOHUK
s 6akanaBpoB. — M.: FOpaiit, 2017.

Tep-Kpukopos A. M., [T1labynun M. . Kypc marematuueckoro aHanusza. — M.:
BMHOM. Jla6oparopus 3Hanwmii , 2017

@uxtenronsi . M. Kypc nuddepenumansnoro u uarerpansHoro ucuncienus 1. 1,2,3.
— CIIo6.: Jlaus, 2016.

0) IOTIOJHUTEIbHAS JTUTEPATYpA:

Mepa Jlebera-1. Teopus u 3agaun /coct. I'. B. Cubupsikos, E. I'. Jlazapesa, 0. A.
MaprsiHoB. — Tomck: U3paTensckuii [Jom ToMCKOro rocy1apcTBEHHOIO YHHUBEPCUTETA,
2016

Mepa Jlebera-2. Teopus u 3agauu /coct. I'. B. Cubupsikos, E. I'. JIazapesa, 0. A.
MaptsiHoB. — Tomck: U3narensckuii JJom ToMCKOTo rocy1apcTBEHHOTO YHUBEPCUTETA,
2016

Wurerpan Jlebera no HeotpunarensHoii mepe. Teopus u 3amaun./ coct. I'. B. Cubupskos,
T. B. EmenssnoBa, E. I'. JIazapeBa Tomck: M3narensckuit Jlom Tomckoro
rocyJapCcTBEHHOTO yHUBepcuTera, 2017.

Jlazapesa E. I'. Teopema o 3ameHe nepeMeHHol B uHTerpaie Jlebera : n3dbpanHbie
nekiuu/ E. I'. Jlazapea, T. B. EmMennsiHoBa; - Tomck : M3parensckuii Jlom Tomckoro
rocyJapcTBEHHOro yHuBepcurera, 2019.

Cubupsixos I'. B., MapteiHos 0. A. Metpuyeckue npoctpanctsa. — Tomck: TI'Y, 2012
Apxunos I'. 1., CanoBuanuuii B. A., Uybapukos B. H. Jlekuuu no maremMmatuueckoMmy
aHanm3y. — M.: Beicias mkona, 2000

Bunorpanosa U. A., Onexnuk C. H., CanoBunuuii B. A. 3anauu u ynpaxxHeHus no
MaTemaruueckomy aHanusy Ku. 1, 2 . — M.: Beiciias mikosna, 2000

Hesiuenko M. U., Yaesauos I1. JI. Mepa u unrterpan. — M.: @akropuan-npecc, 2002
Knementses. 3. Y. Jleknuu no matemaruyeckomy aHanusy. Bemm. 1-5. — Tomck: TI'Y,
1975-1987

Konanes C. A., Konanesa JI. C., KpussikoBa 3. H. fI3pIk MaTeMaTn4ecKoro aHaiausa:
crpaBouHuK. — Tomck: TT'Y, 2008

KyBaes M. P. ludpdepenunansuoe u unrerpansaoe ucuncnenue Y. 1,2,3. — Tomck:
1Y, 1977

Kynpssues JI. I. Kypc matematunyeckoro ananuza T.1, T. 2, ku. 1,2, T.3. — Mocksa:
IOpaiir, 2016

Kypant P. Kypc nuddepenunanbaoro u uHTerpagpHoro ucuucienus T. 1,2. — M.:
Hayka. ®usmatiur, 1970

MecTo MaTeEMaTHUECKOTO aHalIN3a KaK HayKH B ITOATOTOBKE crienuanncToB Ha MM @
TTY. — Tomck: TT'Y, 2008

Ouan 0. C. CoopHUK 32124 110 MaTeMaTH4YeCKOMY aHainu3y: O01as Teopusi MHOXKECTB U
dbynkauii. — M.: [Ipocemenne, 1981

Pynun V. OcHoBBl MaTematnueckoro ananuza. — CI16.: Jlans, 2004

CanoBununii B.A. Teopust onepaTtopoB. — M.: Beicmias nikona, 1999



—  VYaesuaos I1. JI., baxBanoB A. H., Ipsiuenko M. . [u np.] JlelicTBUTENbHBIN aHATU3 B
3amayax. — M.: dusmaraur, 2005

— Iunos I'. E. Marematnueckuii anaim3: OyHKIMU OJHOTO IEPEMEHHOTO. — M.:
Hznarenscreo MI'Y, 2002

B) pecypchl cetu HTEpHEeT:

— Single Variable Calculus. URL.: https://ocw.mit.edu/courses/18-01sc-single-variable-
calculus-fall-2010/

— Multivariable Calculus. URL: https://ocw.mit.edu/courses/18-02sc-multivariable-
calculus-fall-2010/

— Maremarnueckuii ananu3. Yacts 1. URL: https://teach-in.ru/course/mathan-fomenko

— Marematuueckuit ananu3. Yacte 2. URL: https://teach-in.ru/course/mathan-fomenko-
p2

— Marematnueckuit  ananmu3. Yacte 1. URL: https://teach-in.ru/course/calculus-
shaposhnikov-partl

— Marematnueckuii  anamus. Yacte 2. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part2

— Marematnueckuii  ananus. Yacte 3. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part3

— Maremarnueckuii ananu3. Yacte 4. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part4

— HevictBurensubiii anamu3. URL: https://teach-in.ru/course/deistvan-Dyachenko

13. Ilepevens MHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIICH3MOHHOE ¥ CBOOOIHO PacIpoCTpaHsIeMoe POrpaMMHOe o0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT MmpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint,

— yOJIMYHO JoCTyIHbIE oOnavynbie TexHosnoruu (Google Docs, SIaaexc Auck u T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hay4noi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O0pa3zoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOE o0ecreyeHue

AynuTopuu 1Sl IPOBEICHUS 3aHATUHN JTIEKIMOHHOTO THUIIA.

AyauTopun IS TPOBEACHUS 3aHATHI CEMUHApPCKOrO THIMA, WHIAUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIbTALMN, TEKYILETO KOHTPOJIS U POMEKYTOYHOM aTTECTALINH.

[Tomerenust a1 cCaMOCTOSTENIbHONW paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTH VIHTepHeT, B 3NIEKTPOHHYI WH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Aymutopun  AJis  TPOBENEHUS] 3aHATHUH  JIGKIIMOHHOTO M CEMHMHApCKOro  THIIA
VHUBUIYAIbHBIX W TPYNIOBBIX KOHCYJIbTAlUA, TEKYIIEr0o KOHTPOJS W MPOMEKYTOYHOU
aTTecTallid B CMEMIEHHOM opmaTe («AKTPY»).


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadorunkax

l'amanoBa Haramus HOpbeBHa, k.d.-M.H, moueHT, aoueHT kad. OOmeld MaTreMaTHKu
MM® TTY;

EmenssinoBa TarbsiHa BennamuHoBHa, K.().-M.H, JOIIEHT, TOIEHT Kad. MaTemMaTH4ecKkoro
ananu3a u reopun Gpynkumii MMO TI'Y;

JlazapeBa Enena ['ennanpeBHa, K.(h.-M.H, JOIEHT, AoneHT Kad. OOmel MareMaTHKu
MM® TTV.



