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NOsICHUTEJbHAS 3ATIACKA

VYyebnas pucuMiuinHAa «MaTeMaTUYeCKHit aHanu3» SBISETCS 6a30BOi IS
npeno/iaBanys GONBIIMHCTBA MaTeMaTH4eCKuX KypcoB. Hauboiee TecHoll sBisieTcs
CBsA3p JIaHHOW NWCLMIUIMHBI C TaKUMH TUCHHIUIMHAMH Kak «JluddepennyuansHble
yPaBHEHUD, «Teopus QyHKIHH KOMIUIEKCHOrO NePeMeHHOro», «OyHKIIMOHATBHBIN
aHalu3», «YPaBHEHHS MaTeMaTH4YecKod (QHu3MKu», «DKCTpeManbHblE 3a4a4d U
BapHallMOHHOE ucuHcneHue». [Ipy M3yuyeHun MaTeMaTH4ecKoro aHaiu3a CTYAEHTHI
3HaKOMATCSI C OCHOBaMH JU(QepeHIHanbHOr0 W HMHTErpPalbHOIO  HMCYHCICHHS
GyHKIHHE OMHOM M HECKONBKUX HIeMCTBHTEIbLHBIX rnepeMeHHbIX. OCHOBHEIE NOHITHUS
AuddepeHIMaTbHOr0 ¥ MHTErPATBHOTO MCUYMCIEHHS SBISIOTCS OA30BBIMH UL
OCBOCHHS YKa3aHHBIX BBIIIE MAaTEMaTHUECKUX AUCLIAILIMH.

OIeMeHTsI TEOPHH Ipeesna U TuddepeHIHaIbHOT0 HCHUCIEHHUS HCIIONB3YIOTCS
IpY M3y4eHUH MUcIMIUIUH «{uddepeHimanbaple ypaBHeHHDY, «DyHKIHOHANIBHBIH
aHanM3», «YpaBHEHHs MaTeMaTudyeckodl (u3HKM». ba3zoBble KOHCTPYKIIMH
MHTETPaTbHOTO HCYHCIICHHS MCIIONB3YIOTCS IPH PEIIeHHH HMHTETPANIbHEIX YpPaBHEHUH
B paMKax H3Y4YCHMs IUCLHUIUTMHBEI «DYHKIHOHAIBHBIA aHANW3», NPH CO3AaHHUU
BapHallMOHHBIX IIPMHLHMIIOB B 3a/ayaX MaTeMaThdeckod (M3MKH (OUCLUILIMHA
«YpaBHEHHS MaTeMaTUYECKOH Gu3HKN»), NpU U3YHYEHUH TeOMETPHH TINAAKHX
TIOBEPXHOCTEH B paMkax JucHUnIuHB «duddepeHumansaas reomeTpus u
TOIIOJIOTHA», NPU IIOCTPOSHHHM HEOOXOAMMBIX H  JOCTATOYHBIX  YCIIOBHil
ONTHUMANPHOCTH B 33/la4ax ONTHMH3AIHH (JHCLUUILUTMHA «DKCTPEMANBLHBIE 3a0add U
BapHAI[MOHHOE HCUUCICHHEY ).

OCHOBHEIMU MeETOIaMH M3ydeHHMs IUCIHIUTMHBI «MaTeMaTHuecKuii aHaIU3
SBISIIOTCA OCBOEHHME TEOPETHUYECKMX 3HAHMM Ha 6ase JIEKIIMOHHOTO Kypca, a TaKKe
CaMOCTOsATeNbHasA NpopaboTKa CTYAE€HTAMH TEOPETHYECKOrO MaTepuala. KonTpons
OCBOCHHSI TEOPETHYECKOr0 MaTepHaja IpoBoAuTCS B (OpMe 3K3aMEHOB,
KOJUIOKBHYMOB, KOMIIBIOTEPHOT'O TECTHPOBAHHS, CAMOCTOATENBHBIX PadOT U OIIPOCOB
Ha NIPaAKTUYECKHUX 3aHATHIX.

MeTonsl TNpPUBUTHA CTYHNEHTaM [PaKTHYECKHX HABBHIKOB MCIIOIB30BAHUS
TCOPETHYIECKUX DE3yNbTaTOB IPH PEINCHMH pAa3NUYHBIX 3alad M YIpaXKHEHUH
OTpabaThIBAIOTCS Ha MPAaKTHYECKMX 3aHATISIX, a TaKXKe B dbopMe camMocTOSTEILHOM
paboTel cTyneHTOB. KOHTPOIL OCBOEHHS HMPAKTHYECKMX HABBIKOB OCYILIECTBIIIETCS
BO BpeMsd IPaKTHYECKHX 3aHATHA B (opMe IpOBEpKM MAOMAIHHUX 3aJaHuil,
KOMIIBIOTEPHOI'O TECTUPOBAHUS, & TAKXKE Ha KOHTPOIBHBIX paboTax ¥ 3a4eTax.

Heanr auenunianebl «MaTeMaTHYecKHH aHAJW3»: CO3OaHMEe 6asbl UL
OCBOCHH:I OCHOBHBIX IIOHATHI Y METOJIOB COBPEMEHHOM MaTEMATHUKH.

OGpa3oBaTeibHas neab: U3JOXKEHHE OCHOB mibdepeHIIEANEHOTO |
HHTETPAJIBEOr0 HCYMCIEHUS GYHKUME ONHOM M HECKOIBKHUX BeEIECTBEHHBIX
NepeEMEHHBIX.

PaszpuBalomas mesb: (GOpPMHUpPOBaHHE y CTYIEHTOB OCHOB MAaTEMATHYECKOTO
MBIIINEHNs, 3HAKOMCTBO C METONAaMH MaTeMaTHYECKHX IO0Ka3aTebCTB, M3ydeHME
aJrOPUTMOB pPEIIEHUsS] KOHKPETHBIX MAaTEMaTUUECKUX 3a1ad.

OcHoBHBle 3aJa4yH, pelaeMble B paMKax HM3y4eHHS JUCHUIIINHEI
«MareMaTHUeCKH aHAIH3Y .

— (hOpMHPOBaHHKE y CTYAEHTOB [IOHSTHUS YyHCla;



~ KW3y4YeHHe TIOHATUS Ipelella U OCBOEHHE 3TOrO0 TIIOHATHS C LENBIO
IIPaKTUYECKOT'0 MCIIOIb30BaHMs IPU PEIIEHHH Pa3IMYHbIX 3a/]ad MaTeMAaTUKH;

— uU3yyeHHe OCHOB JuddepeHNanbHOr0 HMCYHUCIEHHUSA, HCIOIb30BaHUE
9JIEMEHTOB IuPepeHInaNbHOro HCUUCIEHS TP pEIIEHUH SKCTPEMAalIbHBIX 3a1ad 1
JpYyTHX 3a7iad COBPEMEHHOM MaT¢MaTHKH;

— HCIIOJIb30BaHHE OCHOB HMHTETPalbHOTO HMCUMCIEHUS MpPU pELIeHHH 3amad
MaTeMaTUKH, MEXaHUKH, MAaTEMaTHIECKOH (UK.

B pe3ynbrare u3yueHus yueOHOH QUCIUTLTUHEI CTYIEHT JODKEH

3HATH:

— OCHOBHBIE IIOHATHSA M pe3yNbTaThl MUPPepeHInanbHoro 1 MHTErPaIBHOTO
vicuicieHust QyHKIMA OOHOH 1 HECKOJBKUX BEIECTBEHHBIX IEPEMEHHEIX;

— METOABl [IOKA3aTENbCTB W aNrOPUTMEl peIleHHsd 3aJad MaTeMaTH4YeCcKOTo
aHanu3a;

— HOBeHIIMe JOCTHXKEHHS B O0OJIacTH MaTeMaTHYeCKOIo aHalu3a H HX
TIPUIIOXKEHHS B 33/1a4aX €CTECTBO3HAHMNS,

yMeThb:

— KCIONB30BaTh OCHOBHBIE pe3yldbTaThl MaTE€MaTHYeCKOro aHajaus3a B
IPaKTUYECKOH! NESATENBHOCTH;

— HCNOJNb30BaTh TeOpeTHYecKHe M IpaKTHUYeCKHMe HaBBIKM IIPHMMEHEHHUs
b depeHINaTFHOTO M MHTErPATIFHOrO UCUMCIICHHS B MATEMATHKE;

BJIA/IeTh:

— OCHOBHBIMH METOJaMH HMHTErpUpoBaHUS M nuddepeHUUpoBaHUus GYHKIUH,
PSI0B ¥ UHTETPAJIOB,;

— METoJlaMH JI0Ka3aTeIbCTB M aHAIMTHYECKOT0 MCCIIeJOBaHU QYHKIMH, psIoB
Y MHTETPAJIOB Ha HENPEPHIBHOCTh, CXOAMMOCTh, PABHOMEPHYIO CXOIUMOCTH;

— HaBBIKaMH caMoo0Opa3zoBaHMsl M crocobaMy MCIIONB30BaHUS almapara
MaTeMaTUYEeCKOIo aHanM3a TUIS IIPOBEACHUSA MaTeMaTH4ECKIX u
MEXIMCHUILTMHAPHBIX UCCIeI0BaHMMA.

Ha wu3ydyeHue yueOHOM MJUCUMIUIMHBEI 10 crnenuanmbHocTH 1-31 03 01
«Matematnka (o HampasreHuaMm)» (1-31 03 01-04 «Marematuka (Hay4dHO-
KOHCTPYKTOPCKasl JeATENbHOCTH)») oTBoAuTCs 708 dacoB, o cnenuanbHocTH 1-31
03 08 «MatemaTtuka ¥ HHGOPMAIIHOHHBIE TEXHOJOTUH (IO HAIpaBIEHUAM)» — 692
yaca, B TOM YHCJIe 110 00eUM yKa3aHHBIM CIIEHATBHOCTIM pexycMoTpeHo 424 gaca
ayJUTOPHBIX 3aHSATHH.



NPUMEPHBIA TEMATUYECKHWA ILJIAH

Pacnpenenenue 4acoB no
Ne HauMeHOBaHHe TeM H pa3jeJioB BHAAM 3aHATHH
Beero | Jleku. | Ilpakr.,
aaGop.!
1 2 3 4 5
1 | Tema 1. MHOXecTBO AeHCTBHTEIBHBIX 12 6 6
qucen ‘
2 | Tema 2. Ilpenen nocnenoBaTelIbHOCTH 20 10 10
3 | Tema 3. Ilpenen dyHkImu 14 6 8
4 | Tema 4. HenpepsiBHbIE QYHKITHUH 22 12 10
5 | Tema 5. Muddepenippyemble QyHKIIH 32 16 16
6 | Tema 6. HeonpeneneHHbIH HHTErpall 20 10 10
7 | Tema 7. Onpenenennslii uaterpai Prumana 24 12 12
8 | Tema 8. luddepenmpyemsie GQyHKIUH 32 16 16
MHOTHX IEPEMEHHBIX
9 | Tema 9. luddepenipyembie BEKTOPHBIE 28 14 14
GbyHKIMH
10 | Tema 10. YucioBble psiabl 28 14 14
11 | Tema 11. ®yHKIHOHANBHEIE 28 14 14
NOCJIEIOBATENHHOCTH U PAIBI
12 | Tema 12. MaTerpansl, 3aBUCAIINAE OT 20 10 10
napameTpa
13 | Tema 13. Psaanl Oypre 28 14 14
14 | Tema 14. Mepa u unrerpan B R° 24 12 12
15 | Tema 15. KpuBonnHelHbIe HHTEIPAJIBL 16 8 8
16 | Tema 16. IloBepxHOCTHEIE HHTErPAJIbI 16 3 8
17 | Tema 17. DneMeHTHl BEKTOPHOTO aHAIM3a 8 4 4
18 | Tema 18. Ananutnueckue QyHKIHUU 24 12 12
19 | Tema 19. nterpans! U psasl 28 14 14
aHAITUTHYECKHX QYHKIMH
Bcero no aucnunInHe 424 212 212

!, Ilns cnenmansrocta 1-31 03 01 Maremaruka (o HanpasnenusM) (1-31 03 01-04 Maremaruka
(Hay4HO-KOHCTPYKTOpCKas IEATENBHOCTE)) IMpEeoyCMaTpHBAIOTCA J1abOpaTOpHBIE 3aHATHA, UL
cnenmanbHocTd 1-31 03 08 MartemaTtnka ¥ WH(OPMAIMOHHEIE TEXHONOTHHU (II0 HANPABJICHUAM) —
TIPaKTHYECKHUS.



COIJEPXKXAHUE YYEFHOI'O MATEPHUAJIA

Tema 1. MHoKeCTBO AeliCTBHTEbHLIX YHCEJ

AKcHOMAaTHKa MHOXKECTBA MJEHCTBHTENIBHBIX 4dHcell. Moaeau MHOXECTBa
JIEMCTBUTENBHBIX YHCell, HEIPOTUBOPEUHNBOCT, H30MOpGhU3M Monenell. BaxxHelmme
ITOIMHOKECTBA.

MakcumanbHblii 1 MUHUMAIIBHBIA 3JIEMEHTBI MHOXECTBA. [ paHHMIbI YHUCIIOBBIX
MHOX€eCTB. MHOX€ECTBa, OrpaHUYCHHBIE CBEPXY M CHU3Y. TOYHBIE BEPXHSIS U HIDKHSA
IpaHMUIEI MHOXeCTBA. Teopema [lenexunna.

[To3UIIMOHHEBIE CHCTEMBI CYUCIEHHS. AJNTOPHTM ONpeneNeHus J-HYHBIX Iubp
qHCIa.

Monenr MHOXECTBA BEIIECTBEHHBIX YHCENI. MOIIHOCThF MHOXECTB. MOIIHOCTE
IMyCTOro, KOHEYHOro MHoxkecTBa. (CueTHble MHOXecTBa. (CUETHOCTh MHOXXECTBA
palMoOHaNBHBIX Yucen. MomHOoCTh KOHTUHYyyMa. Teopema KaHTopa 0 HECUueTHOCTHU

KOHTHHYYyMa.

Tema 2. Ilpegen nociienoBaTe/IbHOCTH

AGcomoTHas BENMYMHA YKCIIa M OKPECTHOCTH, CBOMCTBA MoAyis. UucIoBEIE
[IOCNIEJIOBATENIEHOCTH. ApudMeTHuecKkre oOIepalud C IIOCNIeIOBATEIHbHOCTIMHU.
OrpanudeHHbIe nocnenoBaTenbHocTU. Omnpeienenye npeaena mocie0BaTe1bHOCTH.
O6mue cBoiicTBa npesena (eIUHCTBEHHOCT IIpe/iesia, OTPaHMIeHHOCTE CXOASIIeHCs
nocnenoBarenbHocTH). Ilpenen M omepauuu Hajg — [IOCIIEOBATENBHOCTSIMHU.
IIpenenbHbIi nEpexo/] B HEpaBEHCTBAX. '

beckoneuHo manwie u 6eckoHeuHo Oonbime nocnenoBarenbHOCTUA. CBoOMCTBa
O6eckoHeuHO MaibIX mociefoBarensHocTed. CumBonbl Xapau u Jlampay. Illkana
O6eckoHeyHO OGONBIIMX IMOCHeAOBaTeNbHOCTEH. Pasmudnble (OpMBI  MMOTHOTHI
MHOXECTBA  BEILIECTBEHHBIX 4Hcel. IlocnenoBaTenbHOCTH — CTSATUBAIOLIUXCS
cerMeHToB (oTpe3koB), lemMa Kanropa.

Jlemma Bopens-Jlebera o mokpeITHAX OTpe3ka HHTEepBaiamu. [IpenensHas Touka
MHOXeECTBa, JieMMa bonbrano-Beliepmrpacca. IlocnemoBatensHocT Ko,
KpuTepuii Komm cxoquMocT nocnenoBaTenbHOCTH.

MOHOTOHHEIE ITOCIENOBAaTENBHOCTH. TeopeMa O CXOJUMOCTH MOHOTOHHBIX
nocnenosarenbHocTed. HepaBencTBo bepHyum, uucno Jitnepa—Henepa. Ouenku
IU1s1 9uciia Dinepa—Henepa.

IlognocnenoBaTeNbHOCTM M YacTU4YHBIE Ipefensl, JemMMa bolblaHo-
Benepmrpacca miis  nocnefoBaTenbHOCTeH. BepxHMT M HWXKHUHA — NpeAensl
OTPaHWYEHHOW TMOCIEAOBAaTENFHOCTY M HX XapaKTEPUCTUYECKHUE CBOMCTBA.
MoHOTOHHEIE IEpeCTaHOBKY OTPaHMYEHHOH I10CIeI0BAaTENBFHOCTH M UX MIPEAEIIbL.

Tema 3. Ilpenen pyHKIHMN

Omnpenenenne Kommw npenena GyHKIMH M €ro XapakTepu3allisd B TepMHHaX
nocnenoparenpHocTed (mpenen ¢pyukuuu mo ['eitne). OOmue cBoiicTBa mpenena
¢GyHKIIMKM (€IMHCTBEHHOCTh TpefeNa, JIOKaJbHAast OTPaHHYEHHOCTh (YHKIIHH,
uMerolel npenpen). ApupMeTHyecKWe omnepalud HaA YHCIOBHIMH (QYHKITUSMHU.
Ilpenen u onepanuu Hax ¢yHkuaMH. [Ipemen ¢yHKIMH M HepaBeHCTBa. [[Ba
3aMeuaTeNbHBIX Mpeena.

OnHocroporHne mpenensl. Kpurtepuii cymecTBoBaHHS Tpefelia B TEpMHHaX
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OJHOCTOpOHHUX mpexenoB. [lpenensl Ha 6ecCKOHEYHOCTH U OECKOHEUYHBIE IpENebl.
CumBonsl o, +oo, —0. Ob1uee onpenenenue npenena GyHkuuy mo 6ase. CUMBONEI
Xapau u Jlanmay nns dyskuumii. CymectBoBaHue mpenena ¢yHkiun. Kpurtepwit
Komu gns npemena ¢yHkumu. MoHotonnsle ¢yHkuuun. CylmecTBOBaHME
OHOCTOPOHHUX NpeIe]IOB Y MOHOTOHHON QYHKITHH.

Tema 4. HenpepbiBHbIe PyHKIHH

HenpepeiBHOCTh GyHKIMH B Touke. JlokalbHBIE CBOWCTBAa HEIPEPBIBHBIX
GyHKIME  (JIOKanbHas  OTrpaHWYEHHOCTb, JIOKAJIBHOE COXpPaHEHHE  3HaKa).
ApudpMeTrueckue omnepanyd Hal HeNpephIBHBEIMH (YHKIUAMH. HenpepeIBHOCTB
KOMITO3UIIMH.

HenpepeiBHOCTE  GyHKUMM Ha  MHOXecTBe. [ JoOanbHEIE  CBOMCTBa
HelpepsIBHBIX GYyHKIMN Ha oTpe3ke. Teopemsl Beiiepiirpacca 06 orpaHHYeHHOCTH
HEIIPEepBIBHON GYHKIMU M O JOCTMDKEHHHM TOYHBIX IpaHul. Teopems! bonbiano-
Komm o mpomexyTodHBIX 3HaueHHsSX. TeopeMa O HemnpephIBHOM ofpa3e oTpeska.
PaBHOMepHas HenpepeIBHOCTH, TeopeMa Kantopa. Konebanue dynkimm.

buekTMBHOCTE CTporo MOHOTOHHOHW GyHKIMH. Kpurtepuil nrodanpHON
HEIIPEPBIBHOCTH MOHOTOHHOM (yHkuuu. Kpurtepuii B3aMMHON OJHO3HAYHOCTH
HemnpepelBHOM  ¢yHkimu. Kiaccuduxamus pa3peiBoB  ¢GyHKIHHM. Teopema o
MHOXECTBE TOYEK pa3pblBa MOHOTOHHOM QyHKIIHUH.

OnemenTtapHele QyHkuuy. CTeneHM 4YMCNa, CTElEHHad, SKCIOHEHIMAThHAA U
norapudmMuyecKkas (GyHKIMH U UX CBOMCTBA (HENPEPBIBHOCTE U MOHOTOHHOCTH). Tpu
3aMey4aTeNbHBIX Ipeena

Tema 3. Iluddepenunpyemoie GyHKIHH

Onpenenenue  npousBomHoi. IIpuMepsl  ecTecTBEHHOHAay4yHBIX  3ajad,
IPUBOMAIIMX K IOHATHIO Npou3BomHOH. JluddepeHUHpyeMOCTh U €e CBSI3b C
CYIIECTBOBaHMEM ITpoM3BOHOM. CBs3p HempeprIBHOCTH U AubdepeHIrpyeMOCTH.
Juddepennnman, npubarmkeHHbIE BEIYUCIEHHS C UCIIONL30BaHUEM MU depeHIaia.

IIpousBogHele osnmemeHTapHbIX ¢yHKIMA. IlpaBunma muddepeHIMpOBaHHUS.
Huddepennupoanne u apudmeruueckue onepauuu. JJudbdepeHnupoBanue
KoMmno3uuuy. IIponsBoanas obparHoit pyHkiun. IIpou3BoaHbIE BBICIIMX ITOPSIKOB.
ITonuuomMm Teitnopa.

OkcTpemymbl ¢yHkimn. Jlemma @epma (HE0OX0AUMOE YCIOBHE 3KCTPEMYMA).
OcHoBHBIE TeopeMbl 0 nubdepeHnUpyeMbIx GQyHKIUIX (Teopemsl Posis, Jlarparxka
u Komm).

Packpritue nHeonpenenennocreii. [Ipasmna Jlomurans.

@®opmyna Teitnopa. Pazmiunsie dopmer ocratka dopmynsl Teitnopa (Ileano,
Jlarpamxa, Komm). ’

IIATE OCHOBHBIX pa3lIOXEHMI d11eMeHTapHbIX PyHKIuii. [IoHsATHE 0 CXOqUMOCTH
YHCIIOBBIX psAfioB. CxomuMocTs pasnoxxeHuit Telinopa sneMeHTapHBIX (GYHKIIHH.

HccnenoBanue ¢GyHKIMI C MOMOIIBIO MPON3BOOHON. MOHOTOHHOCTE M 3HAK
IIpou3BOJHOH. IlepBoe M BTOpoe HOCTAaTOYHBIE YCIOBHSA 3KCTpeMyma. ANTOPUTM
OTBICKaHMs IN0OaIBHOTO SKCTPEMyMa.

Bemyknele ¢yukuun. Pasnmudnble ¢opmel ycrmoBus BbiIykiaoctH. CBolicTBa
BBITYKJIBIX ~ QYHKIMA  (CyIIeCTBOBaHHE  OJHOCTOPOHHHX  MPOM3BOJIHBIX,
i depeHIMpPYyeMOCTh BCIOAY, KPOME CYETHOTO MHOXKECTBA, HEIPEPLIBHOCTS ).



VCIIoBHSA BBITYKJIOCTH B TepMHUHAX [epBOif M BTOpoil mpousBoAHOM. Touku
rieperu6a. BeImykiocTs 3neMeHTapHBIX GyHKkiui. HepaBeHCTBO Wencena u ero
rpuioxenus: HepaseHctBa IOHra, I'enpaepa ¥ MMHKOBCKOTO.

BepTukanbHble ¥ HakJIOHHBIE acUMNTOTHh rpaduka dysximuu. Obwasi cxema
Mcce[0BaHus (PYHKIIMH U IIOCTPOSHHUS 3CKU3a rpadHKa.

Tema 6. HeonpeneaeHHbIH HHTETPaJI
[lepBoobpasHas Qynkumu. OmnucaHue Kinacca BCeX I1€pBOOOPasHEBIX.
HeomnpeneneHHslit HHTErpal U ero cBoiicTBa. Tabiuia HeopeNeeHHBIX HHTETPaioB
sneMeHTapHEIX QyHKumE. OO6oOmeHHBIE NepBOOOpasHas M HEOIPEJeNIeHHbIH

HHTerpai.

OcHOBHBIE METOAB HWHTETPHPOBaHUS (MHTEIPHPOBAHHME IIO YacTsM U 3aMeHa
TEpEeMEHHO}).

VIHTerpupoBaHue palioOHATbHBIX QYHKIIHH.

Merton Octporpaznckoro. WNnTerpupoBanue palMOHaJIbHBIX

TPUTOHOMETPHUUIECKIX (DYHKIIMH.
WHTerpupoBanye OpoGHO-TUHEHHBIX M KBAaJPaTHYHBIX HMpPPalIOHATBHOCTEH.
I'loncranoBku Jitnepa.

Tema 7. Onpenenennnlii uHTerpaj Pumana

ITpuMepsl eCTeCTBEHHOHAYYHBIX 3a]ad, NPHUBOMAIIMX K IOHATHIO HHTErpaia
Pumana. Onpenenenne uHTerpana Pumana: pa3OueHMe OTpe3Ka, paHr pa3dueHwus,
pa3bWeHHs C OTMeYeHHHIMH TOYKaMM M HMHTErpalbHbe CYMMBI, MPEICH
HHTeTpalbHEIX cymMm. Kiacc uuTerpupyeMsix ¢yHkimit. Heobxoxumoe ycioBue
HHTErpUPYEMOCTH.

Cymmel Jlap6y M ux cBoiicTBa. BepxHuil W HIDKHMH uHTerpaisl [JapOy u
OCHOBHBIE HEPaBEHCTBa Uil HUX. KpHUTepuH MHTErpHpYEMOCTH B TEPMHHAX CYMM
Jlap6y u B TepmuHax uHTerpaioB JlapGy. Kimaccel uHTerpupyeMbIx GyHKIMH
(HenpepHIBHEIE, OrPaHHYEHHBIE C KOHEYHBIM YHCIIOM TOYEK Pa3phlBa, MOHOTOHHEIE).

HHTerpan o OpHEHTHPOBaHHOMY IpoMexyTKy. CBo#cTBa OIpeeIeHHOro
HHTErpaja: WHTErPUPYEMOCTh JTMHEHHBIX KOMOMHALMH, TMHEHHOCTD, aJIuTUBHOCTE
o obmacTH, MOHOTOHHOCTb. HepaBeHCTBa [IJI1 ONPEACNICHHOIO MHTerpasa.
HenpepelBHOCT: MHTErpaja C IEPEMEHHBIM BepXHHM npeznenoM. TeopeMbl o
cpenHeM 3HauYeHUH, popMynbl boHHe.

JMuddepeHUUpPYEMOCTh HHTErpana ¢ IIEpEMEHHBIM BEPXHMM IIPENENIOM.
CyliecTBOBaHME IepBOOOpasHON Yy HempephlBHOH (yHKIMM H 00OOIIeHHOH
nepBo06pasHOll y KycouHO HenmpephiBHo# dyHKimu. Popmyna HeroTona—Jleibxuna.
OcCHOBHEBIE METOMBI BEIYHUCIIEHHS OIPEAEIEHHBIX MHTErPalloB — MHTETPUPOBAHUE IIO
JacTAM M 3aMeHa IIEpEMEHHOM B ompeneneHHOM uHTerpane. ®@opmyna Teinopa ¢
OCTaTKoM B BHJE MHTerpama.

ITpunoxeHds OIpeAeeHHOro MHTerpana. J[IMHa NpOCTPaHCTBEHHOM KPHBOH,
IUIOma s KpMBOIMHEHHOM Tpanenu , IIOMaAs IOBEPXHOCTH BpallleHHs, 00beM Tena
BpalleHMs.

Hecob6cTeennsle uuTerpaisl. OcobeHHOCTH (DyHKIMH, OIpENesIeHue MHTerpaia
oT QyHKIHH ¢ ocobeHHOCThI0. CBOHMCTBA HECOOCTBEHHOrO MHTErpaia: COBNAAEHHUE C
UHTErpaoM PumaHa Ui HHTErpUPYeMBbIX (QYHKIHH, JTUHEAHOCTh, aAJUTHBHOCTD H
MOHOTOHHOCTh. VIHTerpupoBaHuMe IO YacTAM M 3aMEeHa IIEPEMEHHOH B
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HecobcTBeHHOM HHTerpasie. Ciydaii HeCKONBKUX ocobeHHocTel. I naBHOE 3HaueHue
no Komu. Kpurepuiit Kommu cxoaumocTit HecoOGCcTBEHHOr0 MHTerpana. AGCOMoTHas
U yCIOBHas cxonuMocTh. IIpu3Hak cpaBHEHMS AJiSi MHTETPAlOB OT IOJOXHMTEIbHBIX
¢bynkumii. [pusnaku Abens u Jupuxie.

Tema 8. Inddepennnpyemblie PyHKIIHH MHOTHX lepeMeHHbIX

Mertpuka, mapsl, OTKpBITEIE MHOXKECTBA, IOANPOCTPAHCTBO. BHYTpEHHSIsI TOuKa
MHOXXECTBa M €r0 BHYTPEHHOCTb. IlpenenbHas U U30IUpOBaHHAs TOYKa MHOXECTBA.
3aMKHyThle MHOXecTBa. Teopema IBOHCTBEHHOCTH OTKPBITBIX M 3aMKHYTBIX
MHOJXECTB. 3aMBIKaHNE MHOXeECTBa. | paHHIla MHOXECTBA, KPUTEPHHA OTKPBITOCTU U
3aMKHYTOCTH B TepMHHAax TrpaHunbl. KoMmakTHele K CBS3HBIE MHOXECTBA.
3aMKHYTHIE IOMHOXXECTBA KOMIIaKTa.

Cxopsiupecss IOCIENOBAaTEIBHOCTH B METPUYECKOM IIPOCTPAHCTBE, Ipenemn
GbyHBKIIME B METpHYECKOM IpocTpaHcTBe. OTAEIUMOCTS U €IUHCTBEHHOCTH NIpeerna.
HermnpepriBHOCTE QYHKIMH Ha METPUYECKOM IpOCTpaHCTBe. I'oOanbHBIH KpuTepuii
HenpepbiBHOCTH. OrpaHudeHHble MHOXecTBa. [TocnenoBarensHocTs Komu, nonHora
METPHYECKOr0 NPOCTPAaHCTBA. 3aMKHYTHIE IIapbl, TeopeMa KaHTopa O BIOXEHHBIX
3aMKHYTHIX LlIapax.

Hopma, nuHeitHO€ HOPMHUpPOBaHHOE IIPOCTPAaHCTBO, IONHOTA. MeTpuka B
JIMHEWHOM HOPMHPOBAaHHOM IIpocCTpaHCTBe. EBKIHA0BO d-MepHOE IPOCTPaHCTBO:
CKalsipHOE TIIpOM3BEICHHME U €ro cBoiicTBa, HepaBeHCcTBO Komm, HopwMma,
KOOpIMHATHas CXOAHMMOCThb, IIOJIHOTA, BaKHEHIIHMEe ITOIMHOXECTBa (CErMEHT,
uHTepBan). Kputepuii komnaktHocTu (Teopema I eitne—bopens)

HempepeiBHBIe (GYyHKIIMM Ha METpPUYECKOM IIPOCTpaHCTBax. leopema o
HEeIIpephIBHOM 00pa3e KOMIIaKTa, TeopeMa O HelpepblBHOM o00pa3e CBA3HOIO
MHoxecTBa. IIyTh B MeTpuueckoM NpOCTpaHCTBE, JTMHEHHO CBA3HbIE MHOXECTBA.
Brinyknoe MHOXeCTBO B BEKTOPHOM IPOCTpPaHCTBE. PaBHOMEPHO HeIpEpBIBHEIE
¢GYHKIMM Ha MeTpuUieckoM IpocrpaHcTBe. Teopema KaHTopa O paBHOMepHOU
HENPEPHIBHOCTH ’

Jluneitusle Gopmsr Ha RY, rumepriockocTs, oGumii BuA JTHHEHHOM (bOpMBI
Jlubdepennypyemsle GYHKIMM, NPOM3BOIHAsS Kak nHHeiiHas ¢opma Ha R
CaoiicTBa npomsBogHod. ['eomeTpuueckas uHTepnperanus AuddepeHIHpYEMOCTH.
®opmyna Jlarpamxa.

YacTHele IpoM3BOAHBIE (PYHKIHHM H HX CBSA3b C NMpou3BoAHOH. JloctarodHoe
ycnoBue auddepenuupyemoctd. IIpousBoaHas Imo HAMPABICHKIO, TPa/WMeHT, €ro
rE€OMETPUYECKUI CMBICIL.

YacTtHBle mnpomM3BOAHBIE BBICHIMX nopsakoB. Teopema IllBapma o
HE3aBUCHMOCTH HEIPEPHIBHOM CMEIIaHHON NPOU3BOAHOM OT IOCIEAOBATEIBHOCTH
nubdepeHIpOBaHHUIA.

Myneruusgekcel. [lomunom Teiinopa, pasmuunsle GopMmbl 3amucH, Gopmyia
Tetinopa c ocratkamu Ileano, Jlarpamxka. UnterpansHas ¢opma ocrarka.

KBappatuunrle ¢opMbl M+ MX MaTpulbl. 3HAKOIOCTOSHHBIE KBaJpaTUYHEIE
¢dopmsel, kputepuit CunbBectpa (6e3 mokasaTenscTBa). JIOKaIbHBIE 3KCTPEMYMBI
¢bynkumuu. HeoOXomuMble YCIOBHS SKCTpEMYMa, CTallMOHAPHEBIE TOYKHM (DYHKIIUH.
JlocTaTo9HOE yCIOBUE IKCTPpEMYyMa.



Tema 9. [IndrpepeHnupyemble BeKTOpPHBIE (PYHKIMH

BexTopHBle (QYHKIMH, KOMIOHEHTHI BekTOpHOM O(yHkumu. Kmacc L(R",R™)
nuHedHBIX oToOpaxenudt R" B R™. O6mmit Bux snementos L(R",R™). Hopma B
L(R"R™). HopMa KOMIO3WIMH IHMHEHHBEIX oToGpaxeHui. IuddepeHiupyemsle
BEKTOpHBIEe (DyHKLIMH, pousBoaHas Kak snmemeHT L(R",R™). CBoiicTBa mpou3BogHOM
U CBsI3b C MPOU3BOAHBIMU KOMITIOHEHT. MaTpuiia SIko6u. IIpon3BoaHas KOMIIO3UIIHH.
I'omeomopdusMbl  Tomonorm4eckux  HpocTpaHcTB. leopema  bBpayepa o
roMeoMophu3Max MexOy OTKPHITBIMM MHOXXECTBaMH pa3HBIX pa3MepHocted (Oe3
JI0Ka3aTellbCTBA).

Teopema 06 ob6patHo¥t PyHKIMU. CpaBHEHHE C OJHOMEPHBIM CIIYyYaeM.

ITocranoBka 3agauu 0 HesBHOW GyHKIMHM. TeopemMa O HesIBHON GYHKIIHH.
@opMyIibl 751 HAXO0XKACHUS [IPOU3BOIHBIX HESBHOR (yHKIIUH.

Tema 10. UnciaoBblie paabl

OcHOBHasi TEPMHHOJOTHS TEOpPHH pAAOB. Psan, crnaraemble psna, 4YacTHEIE
cymmbl. Cxopsimuecs M pacxopsiyecs psanbl, cyMMa psipa. OcTaTku psna, CBS3b
CXOOMMOCTH OCTaTKOB CO CXQAMMOCTBIO psina. Omnepanud Haj CXOASIIUMUCS
pAfaMH.

Kpurepuit Komm cxomumoctu psgoB. HeobxomuMmoe ycnoBue CXOAMMOCTH
psafa. AGCOMOTHAs U YCIOBHAS CXOAUMOCTD, CBS3b MEXKTy HUMH.

IlonoxurensHble Psbl, KPUTEPHM CXOMUMOCTU. [IpH3HaK CpaBHEHHS U €ro
pasznuanele ¢opmbl. IIpmsnak Komu ¢ xopHem. Teopema Kymmepa. IlpusHaku
Hanambepa, Paabe, beprpana, 'aycca. HMuaterpanpheiii npusnak Komm. OueHku
OCTaTKOB M YaCTHBIX CyMM.

IIpeo6pa3zoBanue AbGens. [Ipuznaxu Abens u upuxne. Paasl Jleitbuuna.

Panel co ckobkamm. IlepecTaHoBKkM psiza, CyMMa IEpEeCTaHOBKH abOCOIIIOTHO
cxonsmerocs psna. Teopema PuMana o repecTaHOBKaxX YCIOBHO CXOJSIIUXCS PAIOB.
YMHOXeHHE psanoB, Teopema Ko o npousBeneHUHM aOCONIOTHO CXOIAMIUXCS
PAIOB.

Tema 11. @ymcunoﬁa.nbnue 110¢J1e10BATEJAbHOCTH H PAbI
DYyHKIHUOHAIBHBIE IIOCIENOBATENBHOCTH U pSAAbl. PaBHOMEpHAs CXOUMOCTS.
Kpurepuit Komm paBHOMepHOH cxoaumocTu. TeopeMa O mepecTaHOBKE

[IpeleNIbHBIX IEPEXOJ0B.
IIpu3naxy Beliepmrpacca, A6ens u {upuxie ayis paBHOMEPHOR CXOIUMOCTH.
QyHKIMOHAIBHBEIE CBOMCTBa IIpelena IIOCIEeNOBAaTENbHOCTH M CyMMEBI psja:
HEIIPEPBIBHOCTD, TeopeMa JluHu, nuddepeHurpyeMocTs, HHTErPUPYEMOCTb.
IIpocTpaHCTBO HeENpephIBHBIX (YHKIMHA: BEKTOpHas CTPYKTypa, HOpMa,
nonHoTta. Teopema Beliepmitpacca 0 IIOTHOCTH anredpauyecKUx IMOIMHOMOB B
IIPOCTpaHCTBE HeNpephIBHBIX ¢yHKIuA. [Ipumep Ban nep BapneHa HempepbIBHOM
Hurze He auddepeHIpyeMoit GyHKIUY.

Tema 12. UnTerpassi, 3aBucsiliive 0T NapaMeTpa
DneMeHTapHasi TEOpHS HHTerpaloB OT mapaMerpa. CBoicTBa HENPEPBIBHOCTH,
I depeHIpyeMOCTH, HHTETPHPYEMOCTH.
Hecob6cTBeHHBIe nHTErpasl oT napamerpa. CBOHCTBO HENPEPHIBHOCTH.
HuddepeHupoBane ¥ HHTErpUpPOBaHHE HECOOCTBEHHBIX WMHTETPAlOB OT
10



rapamMerpa.

Unrterpan  BeposTHOcTeit. I'amma- u  Gera-dpyHkuumum  O#nepa, ux
¢yHKIHOHANBHBIE CBOHCTBA M HEKOTOpBHIE COOTHOIIEHHs MIJII HHX, CBS3b MEXIY
HUMHU.

®opmyna CtupnuHra. _

Tema 13. Psaabl @ypbe

Tpuronomerpudeckas cucrema. HVIHTerpajbHBIE IPEACTABICHHS [UIL CYMM
®ypre. MUHNMHK3UpYIOLEe CBOMCTBO YaCTHYHBIX CYMM psa Dypbe, €ro CIeACTBH.

Jlemma Pumana-Jle6era. IIpuHIUI TOKaNU3aIlHH.

Ycnosus cxonumoctu psga @ypee B Touke. Teopema Junu.

[TpusHak uuu-Jlummmia paBHOMEpPHOH cxomuMocTH psanoB Dypee Teopema
Hupuxne-Xopnana. Cpennue @eiiepa ¥ UX paBHOMEPHasl CXOIUMOCTb.

Tema 14. Mepa u unrerpaa B R?

Mepa cermeHTa ¥ ee cBoictBa (MOHOTOHHOCTb, AaJJUTHBHOCTE,
cy0anuTUBHOCTh). DNeMEeHTapHble MHOXecTBa ((UIypEI), ollepalMy HaJl HHMH.
Jn3pI0HKTHOE pasiiokeHue purypsl. Mepa Gurypsl, KOppeKTHOCTD €€ OIIPEAEIEHHUS],
CBO#CTBA Meph!l PUIyphl (MOHOTOHHOCTB, a[TATUBHOCTE, Cy0aIUTUBHOCTS).

BHyTpenHss u BHemHss Mephl JKopraHa OrpaHHMYE€HHOIO MHOXECTBA U CBS3b
Mexnay Humu. Msmepumele MHOXecTBa, Mepa JKopaana. Kpurepuu n3MepumocTy (B
TepMHHaX MPHOTVKAIONHX (GUTYP ¥ B TEPMUHAX TPaHUIIBI).

[Ipumepsr: Iomans KpUBOIMHEHHON Tpamneiuy, Iollags Kpyra, YMCIO IIH,
HenzMepuMoe 1o XKopaaHy MHOXECTBO.

Jlemma o rpaHuile OOBENMHEHHs, IepeceueHus U pasHocTd. Omepalu Han
HU3MEPUMBIMH MHOXXECTBaMHU.

CsoiicTBa Meps! XKopaana (MOHOTOHHOCTb, aJIUTUBHOCTE, Cy6aaITMTUBHOCTS).

Onpenenenue uHTerpaia PuMaHa Ha MHOXecTBe, M3MepuMmom o XKopnany:
pa3bueHue MHOXECTBa, paHr pa3OueHus, pa3OUeHHs C OTMEYCHHBIMM TOYKAMH H
WHTETrpajibHblE CYMMBI, IIpeJiel HHTerpalbHBEIX CcymM. Krnacc HHTErpupyeMBIX
¢byHkuit. Heo6xoanmMoe ycnoBue MHTETPUPYEMOCTH.

Cymmer Jlap6y u ux cBolictBa. Bepxuuii W HuxHUU uHTerpaisl [lapby u
OCHOBHBIE HepaBeHCTBa M1 HUX. KpuTepuu HHTErpUpyeMOCTH B TEPMHHAX CYMM
Hap6by u B TepMmuHax uHTerpanoB JapOy. Kimaccel uHTErpupyeMbIx (QyHKIUH
(HenpephIBHEIE, OTpaHUYEHHBIE C MHOXECTBOM TOYEK pa3phblBa XOPAAHOBOH MeEpHI
Hynb). Kpurepuii JleGera uaterpupyemoctu no Pumany.

CroiictBa wuHTerpajja Pumana: HHTerpupyeMOCTh Ha IIOOAMHOMXECTBE,
aqOUTUBHOCTb, JIMHEHMHOCTh, MOHOTOHHOCTb. HepaBeHCTBa MJid HHTerpaja:
HHTETpUpPYyeMOCTh MOIYJIsl, TeopeMa o cpeaHeM. IHTerpupyeMoCcTh IPOU3BEACHHS.

Mepa nexapToBa IpOM3BEACHUS U3MEPUMBIX MHOXECTB. TeopeMa 06 uHTEerpaie
IO JIeKapTOBOMY IIPOM3BEACHUI0O MHOXeCTB (Teopema ®@yO6uHM) U ee CIEHCTBHUS:
MHTETPUPYEMOCTh II0 CEYEHHSM, BBIUMCIEHHE WHTETpajoB CBEIEHHEM K
IIOBTOPHOMY, BEIYHCIIEHHE MEPHI C IIOMOIIBIO HHTErpajia OT MEPhI CEYEHHS.

IIpeobpasoBaHue Mephl NpU JIHMHEHHOM OTOOpa)KeHHUH RY. Jlemma o BHemmeit
Mepe XKopnana nudpdeomopdubx 00pa3oB Manblx Ky0oB. 3aMeHa IepeMEHHOM B
uHterpaie Pumana. Ilpumepsl: nonspHele KOOpPAWHATHEL B R? coepuueckue m
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d
LIMTMHIPUYECK1e KOOPAHHATEI B R?, chepuueckue xoopauratsl B R”.

Tema 15. KpuBoJsinHeliHble HHTErpaJibl

DyHKIMM OrpaHWYeHHON BapHallul M KX CBOMCTBA, aJMTHBHOCTE U
HenpepblBHOCTE Bapuanuu. Kpurepuii JKopaana. -

Huterpan Pumana-CTuiTheca M €ro CBOWCTBA (MMHEUHOCTh, aAJAUTHBHOCTH,
dopmyna wuHTErpupoBaHMM TMQ dacTsaMm). Kimaccel CylecTBOBaHMsA HHTETpaa
Cruntheca, orieHKa uHTerpaiga. @opMysl A BEMUCIECHHA C IMOMOUIBIO HHTErpaia
Pumana.

[lyts, cnex mytd. CopsmiseMbld IMyTe U €ro JIMHA. Kpurepuit Kopaana
crnpsmisieMocTd. ['mankuit myTs ¥ popmMyia Uil BEIYHUCICHHS UIMHEI IaJIKOrO Iy TH.
HHTerpaisl IEpBOTO ¥ BTOPOrO poAa BAONb MYTH ¥ (GOPMYJIB! IV UX BBITUCICHHS.

XopnaHoBa KpuBas, €e IapamMeTpH3alldd, HENPEPBIBHOCTD oTobpaxxeHus,
obpatHoro Kk mapameTpusanuu. Onmcanue Krnacca napamerpusaiuii. JliuHa
JKODJJAHOBOM  KpMBOJ# M  KOPPEKTHOCTh €€  ONpe/esICHHA. HarypanpHas
rapaMeTpu3allys U ee CyIECTBOBaHHE.

KpuBonuHelHbIH MHTErpan 1-ro popa BIOJb CIIpAMJIIEMOH  JKOPAaHOBOM
KPHBOM 1 KOPPEKTHOCTE €ro ONpeeeH s, GOpMyJIbl A BEMUCIEHHS. OpuenTtanus
JKOPJIAHOBOM KpHBOM, KIAcChl NapaMeTpu3alyil, COXPaHMIOMMX W MCHIIOMMX
opuentanuo. KpuBoiuHeHHBI HHTerpan 2-ro poja BIOJb OpHEHTHPOBaHHOM
CIIPSIMIISIEMO} JKOPJJaHOBOM KPHBOJA.

3aMKHyTas XOpAaHoBa KpuBas (KoHTyp). [iuHa KOHTypa H KpUBOJIMHEHHBIA
HHTerpan 1-ro poza BAOIb CHPSMIISIEMOro KoHTypa. OpHeHTalys KOHTYpa, KIacChl
rapaMeTpu3alril, COXpaHAIIIKNX W MEHIIOIMX OpHUEHTALHIO. KpuBonuHeHHBIN
MHTErpaJl 2-ro poja BAOJIb CIPAMIIIEMOr0 OPHEHTUPOBAHHOTO KOHTYpA.

O6nacTy, NMHeWHas CBAI3HOCTh obmacteil. IlepBooOpasHas GYHKIMM Ha R
HeoGxomuMoe  yCIOBHE  CyIIeCTBOBaHHSA  IleppooOpasHoit.  Teopema 00
SKBHUBAJICHTHOCTHU CyIIECTBOBaHHs epBooOpa3sHOH 7§ HE3aBUCHUMOCTH
KpHBOJIMHEHHOTO MHTerpana oT myTH. HaxoieHue [epBOOOpa3sHOH C MOMOLIBIO
KPUBOJMHEHHOTIO MHTErpaa.

[lonoXuTeNbHAs  OpHEHTalus IUIOCkoro  KoHTtypa. @opmyna I'puna.
OnHocBs3HBlE oOnacTH. BrlumclieHHe IUIOMAIed € IOMOIIBIO KpHBOJIMHEHHOrO
UHTerpana. Y cioBHs He3aBUCHMOCTH KPHBOJIMHEHHOTO HHTErpaia OT Iy TH.

Tema 16. [loBepXHOCTHBIE HHTEr PAJIBI

IToBepxHOCTH, NapameTpudeckas ImoBepxHocTh. Hopmane K kacaTelbHas
IJTOCKOCTE K IIOBEPXHOCTH.

ITnomans noBepxHocTH. OpHEHTALMS [IOBEPXHOCTH.

[ToBepXHOCTHBIE MHTErPAJIBI IEPBOrO ¥ BTOPOIO pOAA.

[TosepxHocTh ¢ kpaeM. Popmyna CTokca.

dopmyna ['aycca—OcTporpanckoro.

Tema 17. J1emMeHThI BEKTOPHOI0O aHA/IH3a
BexropHoe moste. IloTOK, AUBEpreHIMs, POTOP, HUPKY SIS, [ToreHIanBEHOE
oJie.
®opmyinsl ['puna, Ctokca u I'aycca—OcTporpaackoro B TEOpUH MOJLS.
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Tema 18. AnanuTnuyeckue GyHKIHH
Ananutnueckue (pyHKIMHU U COOTBETCTBYIOILME UM KOH(MOOPMHEIE OTOOpaKeH .
DneMeHTapHbIe aHATATHYECKHE (PYHKIIHH.

Tema 19. Murerpanant v paabl aHANUTHYECKHX QYHKIHHA
HuTerpupoBanue (QyHKUMHA KOMIUIEKCHOrO IiepeMeHHoro. IHTerpansHas
teopeMa Komm u ¢opmyna Komm. Psp Teitnopa. Psan Jlopana u ocobble Touku
OJIHO3HAYHOI'O XapaKTepa. Teopus BEIUETOB U €€ MPUIIOKEHHS.
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Ilna FHOCTHKAa KOMIIETEHIIHii CTYOCHTA

C nensio TeKymero KOHTPOJS NpeXyCMaTpUBAaeTCs NMPOBENECHUE KOHTPOIBHBIX
paboT (kak MpaBMIIO, IO OJHOW Ha TEMY) M JOMAIIHUX paboT 10 MHAWBUIYAJIbHBIM
3afaHuAM (KaK IpaBHIIO, II0 OJHOM Ha JabopaTOpHOe MM MPaKTHYECKOe 3aHATHUE).
ITo utoram xaxmoro cemecTpa IPOBOAMTCS 3a4eT U IK3aMeH.

MeTtoan4yeckne peKOMeH/IALHH 10 OPraHU3ALMH U BHINOJHEHHIO
CaMOCTOSITEJIbHOH paboThi CTYAEHTOB M0 Y4eGHOMH AUCHHIINHE

CaMocTtosTenbHasl paboTa CTyAEHTOB — 3TO JE00as JesTeNbHOCTh, CBA3aHHAS C
BOCIIUTAaHUEM MEBINUIEHUsT Oynymero mnpodeccuoHana. B ImmpoxoM cMsicie IIOA
CaMOCTOSITEIIbHOM paboroit cienyer IIOHUMATh COBOKYITHOCTb BCel
CaMOCTOSITENIbHON [IeATeIbHOCTU CTYIE€HTOB KakK B yueOHOI ayJuTopu, TaKk U BHE €€,
B KOHTAKTe C IpernojjaBaTelieM U B ero OTCyTCTBUH.

CamocrosiTensHas paboTa peainsyeTcs:

1. HemocpencTtBeHHO B mpolecce ayOUTOPHBIX 3aHATHA - Ha JIEKLIMSIX,
IPaKTUYECKHX ¥ CEMUHAPCKUX 3aHSATHIX, IIPU BBIOJHEHUH 1a60OpaTOpHBIX paboT.

2. B xoHTaKTe ¢ npemnoaaBaTelieM BHE paMOK pacIIUCaHHUS - Ha KOHCYJIbTaIlUIX
o y4yeOHBIM BoOIpocaM, B XOAe TBOPYECKHMX KOHTAaKTOB, IpHU JIMKBHIAIUU
3aJ0JDKEHHOCTEH, ITPY BHITTOTHEHUH MHANBUAYABHBIX 3aJaHui U T.1.

3. B 6ubnuoreke, moma, B OOILIeXHWTHH, Ha Kadeape NpH BBITOJIHEHUH
CTYyZACHTOM y4eOHBIX U TBOPUYECKHX 3a/1a4.

[Ipy wu3y4eHUMM [OUCHUIUIMHEI OpraHH3alsd CaMOCTOSTENBHOH paboThl
CTYACHTOB JOJKHA NPEJCTaBIATh €IUHCTBO TPEX B3aUMOCBSI3aHHBIX (HOPM:

1. BreaynuropHas caMocTosTensHas pabora;

2. AynutopHasi caMocTOATeNbHash paboTa, KOTOpas OCYLIECTBISETCS MOJ
HEIOCPEACTBEHHEIM PYKOBOACTBOM IIPEIO1aBaTeIs;

3. TBopYeckasi, B TOM YHCIIe HAyIHO-HCCIIEOBaTeNbcKas pabora.

Bunel BHeayTUTOpHOH caMocTOSTENbHON paboTHl CTYyIEHTOB pa3HOOOpa3HBI:
[IOATOTOBKAa U HamucaHue pedepaToB, NOKIANOB, OYEPKOB U IPYTHMX IMMCHMEHHBIX
paboT Ha 3agaHHEBIE TEMBI.

AynmuTtopHass caMocTosiTeNbHas paboTa MOXET peau30BBIBATECS IIPH
IIPOBEJICHUH NPAKTHYECKUX 3aHATHM, CEMHHApPOB, BBHINOJHEHHH J1abOpaTOpPHOrO
[IpaKTUKyMa ¥ BO BpeMsI YTCHMS JIEKIIKH.

IIpy YTeHUU NEKUMOHHOIO Kypca HENOCpeACTBEHHO B Ay UTOPHH HEOOX0OUMO
KOHTpOJIUPOBaTh YCBOEHHE MaTepuajla OCHOBHOM MacCoil CTyIeHTOB ITyTeM
IIPOBEICHHUS SKCIPECC-0IIPOCOB [JO KOHKPETHBIM TEMaM.

Ha npakTueckmx W  CEMHMHAapCKHUX  3aHATHSAX  pa3iM4YHble  BUABI
CaMOCTOSITENIbHOM paboTHl CTyAEHTOB IIO3BOJIIOT CAeNaTh mpolecc obydeHus Ooiee
HHTEPECHBIM U ITOAHATh AaKTUBHOCTH 3HAYUTEIFHOM JaCTH CTYAEHTOB B IPYIIIIE.

Ha npakTideckux 3aHATUIX Hy»HO He MeHee | daca u3 aByx (50% BpeMeHH)
OTBOAMTL HAa CaMOCTOSTENbHOE pelleHue 3ajad. lIpakTuueckue 3aHITHUS
LENIeCO00pa3HO CTPOUTH clemyromuM obpa3oM: 1. BBoxaHOe CIIOBO mpemonpaBaTelis
(menmu 3aHATHS, OCHOBHBIE BOIIPOCHI, KOTOpPHIE OOJDKHBI OBITH PacCMOTpPEHEHI). 2.
berneii onpoc. 3. Pemenne 1-2 TumoBeIX 3amad. 4. CaMoCTOSTENbHOE peleHHE
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3a7a4. 5. Pa3zbop TMNOBBIX OMIMOOK NpU pelieHuH (B KOHIIE TEKYILEro 3aHATHS HITH B
Hayaje CIIeTyIoIero).

Pe3ylbTaTMBHOCTE  CaMOCTOATENBHOH paGOTHI  CTYNEHTOB BO MHOIOM
ONpENENseTCs HalWIHMeM akTHUBHEIX METOAOB ee KOHTpons. CyllecTByror
CIIeQyIOIIKe BUALI KOHTPOJIS:

— BXOJHOW KOHTPOJIb 3HaHMH M YMEHHUil CTYAEHTOB IpM Hadajie M3ydeHHs
OYEpEeIHON NUCLUILINHEL,

— TeKYIIHUH KOHTPOIb, TO €CTh PETYIIPHOE OTCIEKHMBAHHME YPOBHS yCBOEHHS
MaTepHuaia Ha JISKIMX, IPaKTHYECKUX U 1abOpaTOPHBIX 3aHATHSX;

— MPOMEXYTOYHBIA KOHTPOJIb [0 OKOHYAaHMM H3Y4EHMS paszela MM MOIYJs
Kypca,

— CaMOKOHTPOJb, OCYINECTBISEMBIA CTyA€HTOM B IIPOIlECCE H3YUEHHUs
AVICLIUILIVHE] IIPH IIOATOTOBKE K KOHTPOJIBHBIM MEPOIIPHATHSM;

— MUTOrOBBIM KOHTPOJIb 11O AUCLHUIUIMHE B BHE 3a4€Ta WM SK3aMeHa;

— KOHTPONb OCTAaTOYHBIX 3HAHMH H YMEHMIl CIyCTS OIIpeNeleHHOE BpeMs
IIOCJIE 3aBEPIUEHMS U3YUEHUS TUCITUTIHHEL
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