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COJIEP)KAHUE

1. | enu 1 32141 OCBOCHHUS TUCIUTIIMHBI

2. | [lepeuens MmIaHUPYEMBIX PE3yIbTaTOB OOYYEHHS TO AMCHUUIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJIbTaTaMU OCBOCHHsI 00pa3oBaTeIbHON
IPOrpaMMBI

3. | MecTo MUCIUIUIMHBI B CTPYKTYpe 00pa30BaTEIbHON MPOrpaMMBbl OakaraBpua-
Ta

4. | O6beM AUCHUIUIMHBI (MOAYJS) B 3a4€THBIX €IMHUIAX C YKa3aHUEM KoJuye-
CTBa aKaJIEeMUYECKUX YacOB, BBIJCJICHHBIX Ha KOHTaKTHYIO paboTy o0yuaro-
IMXcs ¢ ImpenojaBaTesneM (10 BUAaM y4eOHBIX 3aHSTHI) U HA CaMOCTOSITEINb-
HYI0 paboTy 00yJaronuxcs

5. | ConepkaHue AMCUMILIMHBI (MOAYJSI), CTPYKTYPHUPOBAHHOE MO TeMaM (paszje-
JaM) ¢ yKa3aHHEM OTBEACHHOTO HAa HUX KOJUYECTBA aKaJIEMHYECKUX YacOB U
BUJIOB YUEOHBIX 3aHATUN

5.1. | Conmepxanue pa3ienoB y4eOHON AUCIUTIIUHBI (MOTYJIS)

5.2. | CtpykTypa yueOHOU AUCITUIUIMHBI (MOTYJIs)

6. | [lepeyernr yueOHO-METONUYECKOTO OOECTIEUEHUs ISl CAaMOCTOsITeIbHON pabo-
THI 00YYAOITUXCS 110 TUCIUILINHE (MOJTYIIIO)

7 | ®OoHI OLEHOYHBIX CPEACTB I TPOBEACHHUS MPOMEXKYTOYHOW aTTECTAIHH
00y4YaIIUXCS 0 TUCIUTUTHHE (MOIYIIIO)

7.1. | IlepeueHb KOMIETECHIIMI C yKa3aHUEM 3TarnoB UX (GOPMHUPOBAHUS B IpoOLiecce
OCBOCHUSI 00pa30BaTEIHLHON MPOrPAMMBI

7.2. | Onucanue mokaszaTelieil U KPUTEPUEB OLICHWBAHMSI KOMIIETEHIIMH Ha pasziud-
HBIX dTanax ux (GOpMHUPOBaHUs, OMTMCAHHE IIKAJT OIICHUBAHUS

7.3. | TunoBble KOHTPOJIGHBIC 3aJaHUS WU WHBIC MaTepHajbl, HEOOXOAMMBIE IS
OIICHKU 3HAHUM, YMEHUI, HABBIKOB U OTBITA JCITEILHOCTH, XapaKTePU3YIOIINUX
sTansl (HOPMUPOBAHUS KOMIIETEHLIUN B MpoOllecCe OCBOEHUSI 00pa30BaTeIbHOM
IPOrPaMMBbI

7.4. | MeTtoaudeckue MaTepuatbl, ONPEEISIONIIe MPOILeIyphl OIICHUBAHUS 3HAHUH,
YMEHH, HABBIKOB U OTIBITA JACSITEIIbHOCTH, XapaKTEPU3YIOIINX ATAIbl (HOPMHU-
pOBaHUSI KOMIIETCHIUI

8 | IlepeueHb OCHOBHOM U TOTIOJHUTENILHON y4eOHOU TUTEpaTyphl, HEOOXOAUMOM
JUIsl OCBOCHMSI AUCIUILIIMHBI (MOJTYJIsI)
8.1. | OcHoBHas ydeOHas TuTepaTypa
8.2. | JlomosHuTEIbHAS YueOHas IUTEpaTypa
9. | [lepeuennr pecypcoB HHPOPMANMOHHO-TEICKOMMYHHUKAITMOHHOW ceTtn «MH-
TEpPHET», HEOOXOUMBIX JUIsi OCBOCHUS IUCIUILTUHBI (MOTYIIST)

10. | Meroauueckue ykazaHus Ui OOyYarOMIMUXCsl M0 OCBOGHUIO JTUCHUIUIUHBI (MO-
JLyJist)

11. | Ilepeuenb MHGOPMAIMOHHBIX TEXHOJIOTHH, MUCIIOJIB3YEMbBIX MPHU OCYIIECTBIIE-
HUM 00pa30BaTEIBHOTO IpoIlecca Mo AUCHUIUIMHE (MOIYJIII0), BKIIOYAs Iepe-
YEeHb MIPOrpaMMHOT0 o0ecnieueHus: 1 MHHOPMAaIIMOHHBIX CIIPAaBOYHBIX CHCTEM

12. | Onucanne MaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOMN TSI OCYIIECTBIIC-

HHS 00pa30BaTEIBLHOIO MPOIecca M0 JUCIMILIHHE (MOTYIIIO)




1. Hean u 32724 0CBOEHMSI JUCHUIIJIMHBI

easimn ocBOEHM JUCHMUIIMHBI «MaTeMaTUUECKUN aHaIU3 SIBJISIIOTCSA:
- (opmupoBaHue 3HAHUK MO MaTEMaTHYECKOMY aHAIM3Y HEOOXOAMMBIX JJIsi PEIICHUs
3a/1a4, BO3HUKAIOIINX B IPAKTUYECKON JNEATEIbHOCTH;
— pPa3BUTHUE JOTHYECKOIO MBIIIJIEHUS U MATEMAaTUYECKOU KYJIbTYPBbI;
- ¢opMHupoBaHHE HEOOXOAMMOTO YPOBHS TMOATOTOBKM JUIS TOHHUMAaHHS — JIPYTHUX
MaTEMaTUYECKUX U MPUKIATHBIX JUCIUTUIINH;
3agaum AMCHMIIHHBI
-~ M3YYCHHE OCHOBHBIX MOHATUNA U METOJIOB MATEMATHYECKOI0 AaHAJIN3A;
- (dopMmupoBaHWEC HABBIKOB W YMEHHHM pemaTh THUIOBBIE 3aJadyd W paboTaTh CoO
CIICLIMAIbHOM JTUTEPaTypOu;
- YMEHHUE HCMOJIb30BaTh YMEHUE HCIOJIb30BATH METOAbl MAaTEMATHYECKOrO0 aHaIu3a I
pELICHHS TEOPETUYECKUX U MPUKIIATHBIX 3a/1a4 €CTECTBEHHOHAYYHBIX AUCIUILINH. .

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 THCHMILJIMHE (MOY.II0), CO-
OTHECEHHBIX € MJIAHUPYEeMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

B coBokynHoctu ¢ apyrumu aucuumiinaamu @I'OC BO aucnumimza «Matematudeckuit
aHaIM3» HarpasiieHa Ha (POPMHUPOBAHKE CIIETYIOIIMX KOMITCTECHITHIA:

Tabmma 1. Komnerenuu oOyuatomerocsi, GopMHpyeMbIe B pe3yIbTaTe OCBOCHUS JIHC-
LUTITUHBI (MOYJIs1)

Koa xomme-
HaumMmeHnoBanue KOMIIETCHIINU
TeHIMH

VEK-1 Crnoco0eH OCyIIECTBISITh MMOUCK, KPUTUIECKUIT aHAIN3 U CHHTE3 HH(POPMAIMH, TIPUMEHSTh
CHCTeMHLIfI noaxona ajid pemeHHa IIOCTABJICHHBIX 3aJa4
Cnoco0eH ocBanBaTh U UCTIOIB30BaTh 0a30BbIEe HAYYHO- TEOPETUUECKHUE 3HAHUS KJlaccuue-

HK 5 CKHUX pa3ILCJ'IOB MaTeMaTPI‘-IeCKOﬁ HayKI/I, 683OBI)IMI/I nacaMu U METogaM MaTCMaTUKH, CUCTC-

j MO} OCHOBHBIX MATEMAaTUUYECKUX CTPYKTYP U AKCUOMAaTUYECKUM METOJOM..

B pesynbrare uzyueHust AUCIUIUIMHBI « MaTeMaTUUYECKUN aHAIN3» CTYICHTHI JOJKHBI:
3unatb
OcHOBBI Teopun TIpeaesioB, nudhepeHuaIbHOTO U UHTETPATLHOTO UCUUCICHUST (PyHK-
[IUI OJTHOW U MHOTHX MEPEMEHHBIX, YUCIOBBIX U (DYHKIMOHAIBHBIX PSI/IOB;
Ymernb
[IpuMeHATh METOABI MAaTEMATUUYECKOTO aHAJIW3a ISl PEUICHUS] TUIOBBIX U HECTaHAApT-
HBIX 33/1a4 JUCIUTUINH €CTECTBEHHOHAYYHOTO HANPaBJICHNUS;
Biaagernb
Hapikamu npumeHeHus: MeTo10B AU(GHepeHIInaTIbHOTO UCUUCICHUN I PEIICHUS TTPHU-
KJIaJTHBIX U TEOPETUUECKUX 3a/1au.

3.Mecto qucuuniaunbl B crpykrype OIl 0akanaspuara

Juctummuaa b 1.0. 08.01.04 «MarteMaTHYECKHI aHAIIW3»  BXOUT B TPEIMETHO-
COJePIKATENBHBIA MOAYIIb: (Mpod ik MaTemMaTika) HarmpaBieHUs moaArotoBku 44.03.05. [leoazozuueckoe
obpaszosanue, popmwn  «Marematuka» u «MHpOpMaTHKa» (kBamuduKanus — «0akanaBp») U U3yda-
ercs B 1-5 cemectpax.

Juctunnmna «MarteMaTu4eckuii aHamu3» 0a3upyercss Ha 3HAHUSIX, TTOyUYEHHBIX B paM-
Kax IIKOJBHOTO KypCa MAaTeMaTHK{ WA COOTBETCTBYIOIIUX JUCIUILINH CPEIHETO MPOQeccHo-
HAJIBHOTO 00pa3oBaHUS.

3HaHUs, NOJYYEHHbIE ITPU U3YUYECHUU JAHHOW JUCHUIUIMHBI CITYKAT OCHOBOM JIJISI OCBOCHHS
mucrurinH: «Teopus GyHKUIMN AeHCTBUTETFHOTO TEPEMEHHOTO», «Teopust pyHKIMN KOM-
MJIEKCHOTO TepeMeHHoro», «Jlnddepennnansapie ypaBHeHH», « Teopus BEpOsSTHOCTEH U MaTe-
MaTHUYeCKOW cTaTucTukm», «Juddepennmanbuas reomerpus», «Kypcsl mo BEIOOPY» U T.1.

4




4. O06beM TUCHUILUIMHBI (MOAYJIsI) B 3a4eTHBIX €AMHULAX C YKa3aHHEM KOJHYeCTBa
aKa/JleMHYeCKHUX YaCOB, BbIIeJEHHBIX HA KOHTAKTHYIO padoTy o0y4amommxcs ¢ npenojaBa-
TesieM (110 BHAaM Y4eOHbIX 3aHATHIT) M1 HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

OO011ast Tpy10eMKOCTh JUCHUIUIMHBI «MaTeMaTHUeCKUi aHalmu3» cocrapiser 612  ya-
coB (17 3a4eTHBIX €IUHUII).

Tabnuua 2.
TpymoeMkocTh BUIIOB yueOHOM paboThI IpHBE/icHA B Ta0IHIe 0YHON (POPMBI
Bun paboTs TpymoeMKoCTh (B acax) 1o ceMecTpam HUroro
1 2 3 4 5 6
O01ast Tpy10eMKOCTh, 4ACOB 144 108 144 108 108 612
AynutopHas padora:
Jexyuu (JI) | 6 mom uucne npaxm.
18/14 | 16/14 | 18/14 | 16/14 | 16/14 90

Hanpas
lparmueckue sanamun (13) 16 1 ya0 | 16114 | 28720 | 16/14 | 16/14 124
MoM Yucie npaKkm. Hanpag
Jlatopamopnsie pabomet (IP) 16 | ey 4 | 16114 | 18114 | 16/14 | 16/14 74
MoM uucie npaxkm. Hanpas
Koumponw 27 27 81
CamocTosiTeabHas1 padora: 53 60 53 60 60 279
By MTOroBOro KOHTpO.Is K3 124 K3 124 320 Kypcosas
(3aueT, IK3aMeH) pa6ora

O0beM TUCHIMIUIMHBI KOHTAKTHON paboThl 00yYaronIuxcsi ¢ Mperno/jiaBarelieM U Ha caMo-
CTOATEIBHYIO paboTy 00yJaromuXxcs 3204HO0M POpMBI OTpakeH B Tabmule 3.

Tabnuua 3. O0beM KOHTAKTHOM pabOTHl OOYYAIOIIMXCS C MPENnojaBaTesieM IO JUCIH-
TUTMHE U Ha CAMOCTOATEIbHYIO paboTy 00ydaromuxcs 3a04H0i Gpopmbl

3204HOM
Bun paboTs! TpynoeMKocTh (B 4acax) 1o ceMecTpam Hroro
1 2 3 4 5 6
Oo0mast TpyA0eMKOCTb, 4aCOB
AynuTtopHas pa6oTa: 144 108 144 108 108 612
Jexyuu (JI) | 6 mom uucne npaxm. 42 42 42 42 42 20
Hanpas
Ipaxmuueckue zansmus (I113) | ¢ 6/ 472 6/ 8/8 472 28
MOM Hucie NPaKkm. Hanpas
Jlabopamopuwie pabomul (JIP) | ¢ 472 472 472 472 16
MOM Hucie nPaKkm. Hanpas
KCP 27 27 54
CamocrositeibHas padora: 103 | 96 | 103 | 92 | 100
Bua uTOoroBoro KOHTpoOJIA
(3auer, IK3aMeH)

5. Conep:xkaHue TMCHUIUIMHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
yKa3aHHeM O0TBeleHHOI0 Ha HUX KOJHMYeCcTBA aKa/JleMHU4YeCKHUX YaCcOB U BUJ0B YUeOHbIX 3a-
HATUI

5.1. Conep:xanue pa3es0B y4eOHOM M CHUIITUHBI (MO1YJIs)



BBenenue B aHa 3.

Pa3nes 1. @yHknusi 01HOH NepeMeHHOM.

1.1. Tonstre u cnocoObl 3amanus ¢yHkiwH. 1.2. YeTHble M HEUETHBIE, MEPHOIUYECKUE,
OrpaHHYEHHBIC U HeorpaHMYeHHbIE (QyHKIMH, oOpaTHas ¢pyHKus. 1.3. DnemeHTapHbIe QYHKIMU U
ux knaccudukanys. 1.4. OCHOBHBIE 21eMeHTapHbIe (PYHKIUH, UX CBOMCTBA U TpaduKu.

Pa3nen 2. Yucnosas mocCjIeA10BaTCJIbHOCTD.

2.1. IlonsTre u mpezen nociae10BaTeNIbHOCTH U NOoAIIocenoBaTeabHocTy. 2.2. Ilonstue cxo-
JMMOCTH M OTPaHUYEHHOCTH I10CIIeA0BaTeNbHOCTH. 2.3. Heobxonumoe ycnoBre CX0AUMOCTH 1oce-
noBatenbHOCTH. 2.4. [Ipenen cyMmbl, IPOU3BEAEHUS U YaCTHOT'O TOCIIEN0BATENbHOCTEN. 2.5. MoHo-
TOHHAsI MOCJEeI0BaTEIbHOCTL U €€ mipenen. 2.6. Hucno e. 2.7. Jlemma 0 BIOKEHHBIX OTpe3Kax. 2.8.
Kputrepuii cX0AMMOCTH I10CIIEI0BATEIBHOCTH.

Pasnen 3. [lpenen pynkumu.

3.1. Tlonsitre okpectHocTr Touku. 3.2. IIpenen gpynkuun B Touke mo Komm u no [eiine. 3.3.
OnHocroponHue npezensl. 3.4. beckoHeuHo Masible 1 OeCKOHEUHO OosblIve (YyHKIMH, X CBOMCTBa
u cpaBHenue. 3.5. [Ipenen cymmebl, mponsBeaeHus U 4yacTHoro ¢yHKmid. 3.6. [lepBoiii 1 BTOpoi 3a-
MevareNbHble peaensl. 3.7. Ilpeaen cnoxHol GyHKIHH.

Pa3nen 4. HenpepbIBHOCTH (DYHKIIUH.

4.1. IlonsiTe HENMPEPHIBHOCTH (DYHKIMH B TOYKE M HA MHOXECTBE. TpH OompeseneHus Henpe-
pbIBHOCTH (DyHKIMH B Touke. 4.2. OQHOCTOPOHHSST HENMpepbIBHOCTH. 4.3. HenpepbIBHOCTD CIOKHOM
¢bynakunn. 4.4. Toukn paspeiBa GyHKIMN 1 uX Knaccudukanyst. 4.5. Teopembl 0 cBoicTBax (GyHKIMH,
HETIPepBbIBHBIX Ha oTpeske. 4.6. Teopema o CyIecTBOBAHMM M HEMPEPHIBHOCTH OOpaTHON (PyHKIIMH.
4.7. HenpepbIBHOCT OCHOBHBIX JIEMEHTapHBIX (yHKIWi. 4.8. PaBHOMEpHas HempepbIBHOCTB. Teo-
pema Kantopa o paBHOMEpHOI HETIPEPHIBHOCTH (DYHKIIHH.

JuddpepenuuanbHoe ucunciaenne PyHKIMU OHOM NepeMeHHOi.

Paznen S. Ilpoussoanas u nudpepenuuar GyHKUHHA OAHON NepeMEHHOMH.

5.1. 3ajayn, MpUBOAIIKE K TIOHATUIO MTPOM3BOAHOM. 5.2. Onpenenenue npousBoaHou. [eo-
METPHYECKHI U MEXaHUUYECKHH cMBbICT Ipor3BoIHOM. 5.3. HenpepbiBHOCTE U () depeHInpyeMocTb
¢ynximu. 5.4. [ponsBonHas CyMMBl, TPOU3BEAEHHS, YACTHOTO, KOMITO3UIIMU M 0OpaTHON (yHKLIMH.
5.5. Tabmuia npons3BoHbIX. 5.6. uddepeniman. [TpousBoansie u quddepeHImans! BEICIINX MOpsiI-
KO0B. 5.7. IIpon3sBosHast pyHKIMH, 33JaHHOM MTapaMETPUUYECKU.

Paznen 6. Teopembl 0 cpennem.
6.1. Teopema ®Pepma. 6.2. Teopema Poms. 6.3. Teopema Jlarpanka, popmysa KOHEUHBIX TPU-
pauienui Jlarpanxka.

Paznen 7. Ilpuiioxkenns mpou3BOIHOIA.

7.1. IlpaBuna Jlonurans. 7.2. ®opmyna Teitnopa. 7.3. Y cnoBus NOCTOSIHCTBA U MOHOTOHHOCTH
byukun. 7.4. xctpemymbl GyHKIMH. HeoOXommMoe 1 JOCTaTOYHbIE YCIOBUS SKCTpeMyMma. 7.5. Bol-
MYKJIOCTh M TOUKH Tepernda pyHkuuu. 7.6. Acumnrots! GyHkuuu. 7.7. [loiaHoe uccnenoBanue GpyHk-
IIUM ¥ TTIOCTpOeHHE e€ rpaduka.

HuTerpainbHoe nucunciaeHue GyHKIMUH OHOM epeMEeHHOM.

Pa3nen 8. Ilonsitue HeonmpeaeJIeHHOT0 HHTETPAJIa U METOIbI HHTETPUPOBAHMSL.
8.1. 3amaua BoccraHoBneHus GyHKIMH 10 e€ ipon3BoaHOM. 8.2. [TepBooOpasHas u Heorpee-
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neHHbIid uHTErpat. 8.3. CBoiicTBa HEONpeAeIeHHOTO HHTerpaia.. 8.4. OCHOBHAs Ta0JIMIIa MHTEIPAJIOB.
8.5. HenocpencreenHoe uHTerpupoBanue. 8.6. IHTerprpoBanue cioxHoN (HyHKIMH, TaOIILa HHTe-
TpaJIoB CIIOKHBIX (DyHKIMA. 1.7. MHTErpHpoBanue 3aMeHOM niepeMenHou. 8.8. HTerpupoBanue mo
4acTsM.

Pa3nen 9. UHTErpupoBaHUe PALMOHAILHBIX (DYHKIMIA.

9.1. IlonsTue parmonanbHOM GyHkimu. 9.2. Llenas u npoOHas panuoHanbHble GYHKIUH. 9.3 .
[TpaBuiibHAs M HETIpaBWIbHAS palMOHATIBHBIE Apoou. 9.4. BripakeHre HeNMpaBUIbHON PalMOHATIBHOM
JIpoOu yepe3 LENyr0 PalMoHATIbHYIO (DYHKIMIO U NMPAaBHJIbHYIO PALMOHANIBHYIO JIpo0b. 9.5. IlpocTeie
paroHabHBIE IPOOH, MPEICTABICHUE MPABWIBHONW PAllMOHATIBHON poOU B BHIE CYMMBI MPOCTHIX
palMOHATIBHBIX JIPo0EH, METON HeomnpeeneHHbIX Kod(dHuuueHToB. 9.6. MHTerpupoBaHue MpocThIX
parmoHanbHBIX Apobei. 9.7  PexyppentHas ¢opmyna Ui BBIYHMCICHHS WHTETPAJOB BHJA

dx
J‘ﬁ. 9.8. IlonsiTHe 0 HE UHTETPUPYEMOCTH (DYHKIIUH.
(x“+a%)

Paznen 10. UHTerpupoBanne NMpocTeIINX UPPANMOHAIBHBIX U TPUTOHOMETPUYECKUX (PYHK-
i pyHKIUM.

k r
ax+b ax+b
10.1. MHTerpupoBanye HUHTErPaIoB BUa IR X, (—j ey s (—) dx.

cx+d cx+d

10.2. UnrerpupoBanmne ouHomuansHoro muddepennumana. 10.3. [ToacranoBku YeObimeBa., HHTErpa-

JIbl BUZIA I R(X, v ax? +bx+c }1X. 10.4. MaTerpupoBanne TPUTOHOMETPUUECKUX (DYHKIIHH.

Paznen 11. IloHsiTHE M CyllleCTBOBAHME ONPEIeIEHHOT0 HHTErpasa.

11.1. 3apaum, npuBOsILME K MOHATHIO OompeseneHHoro unrerpana. 11.2. Ilonstue onpene-
nenHoro uHTerpaia. 11.3. HeobxoauMoe ycaoBus CyIIECTBOBaHME ONpeIeieHHOro uarerpaia. 11.4.
Cymmsbl [lapOy. HeoOxomuMoe 1 TocTaTOuHOE YCIIOBHE CYIIECTBOBAHUS OMPENEICHHOIO MHTErpaa.
11.5. Unrerpupyemocts HerpepblBHOW (pyHKIMuU. 11.6. OCHOBHBIE CBOMCTBA ONpPEAEICHHOIO WHTE-
rpajia.

Pa3znen 12. BoruncijieHue onpeaesieHHOr0 HHTerpasa.

12.1. OnpeneneHHblil UHTErpal C MEepPeMEHHBIM BepXHUM mpenenoM. 12.2. CyiiecTBoBaHue
niepBooOpasHoii HenpepbiBHON (QyHKImn. 12.3. ®opmyna Herorona-Jleionuma. 12.4. 3amena nepe-
MEHHOM B onpeiesieHHOM uHTerpaie. 12.5 IHTerpupoBaHue 1o 4acTsiM.

Pa3nen 13. HecoOcTBeHHBbIE HHTEIPAJIbI.

13.1.ITonsATHE HECOOCTBEHHOTO MHTETpaNa repBoro pona. 13.2, Beruncnenne HecoOCTBEHHOTO
UHTETrpasa OT HelpepbIBHON QyHKIMK niepBoro pona. 13.3. IToHsTre HecoOCTBEHHOTO MHTErpaia BTO-
poro pona. 13.4. BerurciieHre HecOOCTBEHHOTO HHTETpasia OT HEMPEPHIBHOM (PYHKIIMU BTOPOTO POIA..

Paznen 14. IlpuioskeHusi onpeieieHHOro HHTErpaJia.
14.1. BelumncieHue miomaau miockoil ¢purypsl. 14.2. Berancienue JMHbI IyTH IIOCKOH Kpu-
Boii. 14.3. Beraucnenne oobemMoB tein. 14.4. Berancrienre paboThl TepeMEHHON CHJTBI.

HuddepenunanbHoe 1 HHTErpajbHOE HCYUCTIeHHE PYHKIUH MHOTHX ITePEeMEHHbIX

Paznen 15. lnddepenunanbuoe ncunciienne GyHKIMii MHOTHX IlepeMeHHbIX.
15.1. EBkimmIoBO mpocTpaHcTBO. ToUeYHBIE MHOXECTBA B €BKJIMIOBOM MpOCTpaHCTBE. 15.2.
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OyukIMKr MHOTUX TepeMeHHbIX. 15.3. [Ipenen u moBTopHBIE Tpeaenbl (YyHKIMHA MHOTHX TIEpEeMEH-
HbIX. 15.4. HernpepbIBHOCTh M paBHOMEpHAsk HEMIPEPHIBHOCTh (DYHKLMI MHOTHX HEpEeMEHHBIX. 15.5.
YacTHble MPOU3BOAHBIE MEPBOrO M BBICIIMX MOPSAKOB (YHKIMU ABYX MEPEMEHHBIX, CMEIIaHHbIE
npousBoaHbie. 15.6. Jluddepenumpyemocts u noiHsii auddepeniman GyHKIMA IBYX TEPEeMEHHBIX.
15.7. Tnddepenmmans! Bpicimx nopsiakoB. 15.8. [TpousBoanbie u auddepeHimanst CioyKHON 1 HesB-
HOM yHkumid. 15.9. [IpousBoanas nmo HanpasneHuto. 15.10. JlokanbHbI KCTpeMyM (QYHKIUH ABYX
nepemeHHbIX. 15.11. HeoOxomumoe ycioBue jJokanbHOro 3kctpemyMa. 15.12. Jlocrarounoe ycinoBue
JIOKaIbHOro 3KcTpeMyMa. 15.13. YcoBHsIi skcTpeMyM (DyHKIMH IBYX MepeMeHHbIX, 15.14. HeoOxo-
JIMMOE U JIOCTATOYHOE YCIIOBHSI YCIIOBHOTO SKCTPEMyMa.

Pa3nen 16. UnTerpasibHoe ucumnciieHue (PyHKIUI MHOTHX IepeMeHHbIX.

16.1 KBagpupyemocts MHOKecTBa. 16.2. TIoHSATHE M CYIIECTBOBAaHHE JIBOMHOTO MHTETpaa.
16.3. OcHOBHBIE CBOMCTBA JBOMHOTO MHTErpaia. 16.4. BerurciaeHue 1BOMHOro HHTErpaia. 3aMeHa re-
PEMEHHBIX B JBOWHOM uHTerpaie. Slkobuan. 16.5. JIBoifHOW MHTErpal B MOJSPHBIX KOOPAMHATAX.
10.6. Ilpunoxxenust mBoriHoro wHTerpanta. 16.7. Kybupyemocts MHOXecTBa. IloHsTHe, OCHOBHBIE
CBOICTBA W BBIYMCIICHHE HWHTErpaia.. 16.8. TpoliHON HHTErpal B IMIMHAPHUYCCKUX U CHEPHUUCCKUX
koopauHatax. 16.9. IMpunoxkenus tpoitHoro materpana. 16.10. KpuBoamHEHHbBIN HHTErpal 0 KOOp-
JIMHATaM: TIOHSTHE, CYIIIECTBOBAaHNE, OCHOBHBIE CBOMCTBA U BhruncieHue. 16.11. dopmyna ['puna, He-
3aBUCUMOCTh KPUBOJMHEMHOI0 MHTErpasia 1o KOOpAUHATaM OT IyTH uHTerpupoBanus. 16.12. Kpuso-
JMHENHBIN UHTETpai MO JUTUHE TYTU: TIOHATHE, CYIIIECTBOBAHHE, OCHOBHBIE CBOMCTBA M BHIYMCIICHHE.
16.13. nputo>keHus: KPUBOJIMHEHHBIX UHTETPAJIOB.

UucnoBble U GYHKITMOHATLHBIC PSIJIBI

Pa3nen 17. YucioBble psabl.

17.1. Hauanpnble nonstust. 17.2. ['eomerpudeckuil 1 rapmMoHuueckuid paasl. 17.3. CpolicTBa
cxomsmxcst psaaoB. 17.4. HeoOXomuMblid MpU3HAK CXOMMMOCTH psifia, TeOpeMa 00 OocTaTrke psfa..
Kpurepuit Komm. 17.5. TonoxurensHblie psaabl. [lpusznaku cpaBHenwus, Jlanamoepa n Ko cxommumo-
CTH TIOJIOKUTENBHBIX pAfoB. 17.6. 3nakonepemennbie psibl. [Ipmsnak JleitOnuma. YcnoBHas u abco-
JIFOTHAs1 CXOAUMOCTb.

Pasznen 18. @®yHKunoHaIbHBIC OCIEI0BATEIbHOCTH M PSbI.

18.1 CxomuMocTh M paBHOMEpHAS CXOIMMOCTh (D)YHKIMOHATBHBIX TOCIIEI0BATEIFHOCTEN H
psinoB. Kputepuit paBHOMepHOH cxonumoctH, [IpusHak Beliepirpacca. 18.2. ColicTBa paBHOMEPHO
cxomsmuxcs psioB. 18.3. Crenennsie psbl. Teopema AGens. Paguyc, mHTEpBa 1 00J1aCTh CXOIUMO-
ctu creneHHoro psja. 18.4. Pax Teitnopa. HeoOxoquMmblil 1 10CTaTOUHBINA TPU3HAKH CXOAUMOCTH Psi-
na Teitnopa. 18.5. Paznoxenue snementapHbix ¢yHkimii B psabl Teinopa. 18.6. Ilpunoxxenue cre-
HEHHBIX PSAI0B K NPUOIMKEHHBIM BHIUMCIICHUSIM.

Pasnen 19. Tpuronomerpnyeckuii psag Pypee.
19.1. Iousitrie Tpuronomerpudeckoro psina dOypwe. 19.2. JloctarouHblil MPU3HAK CXOAUMOCTH
pana ®ypee. 19.3. Pasnoxenue Gynxiwii B pags Pypwe B mpoMesxyTke [—77, 77] u B mpomsBombHOM

IIPOMEKYTKE [—| ) |] . PaznoxeHne 4eTHbIX 1 HeUeTHBIX QYHKIMI B psabl Dyphbe.

5.2. CTpykTypa y4eOHOH AUCHHUILINHBI (MOYJIs1)
CTpyKkTypa IUCIMILUIMHEI IT0 TEMaM OTpakeHa B Tabumiax 6-9
Tabnuua 6. CTpykTypa yueOHOM JUCUUIUTMHBI (MOZYJIS) A1t OYHOM POpMbI 00ydeHus



Tema (pa3aes) IUCHMILUIHHBI

Hrtoro

Buabl y4yeOHO#l padoThl, BKJINOYAs
CaMOCTOSITEIbHYI0 PadoTy CTYyIdeH-
TOB, U TPYA0EMKOCTh
(B yacax)

JIK

113

JIP

KOHTPOJIb

C/p

IlepBblii cemecTp

Paznen 1. ®yHkunu o1HOM nepeMeHHOU

Pa3nen 2. YucnoBas mociaenoBaTeabHOCTh

Paznen 3. Ilpenen dynkuuu

Paznen 4. HenpepsIBHOCTh hyHKIIUH

Bcero 3a ceMeCcTp

18

28

18

IK3

53

Bropoii cemecTp

Paznen 5. IlpomsBognas u auddepeHmman
(GYHKIIMM OHON EPEMEHHOM

Paznen 6. Teopemsbl 0 cpeiHEM

Paznen 7. IlpunoxeHus npou3BoAHON

Paznen 8. IlonsTie HeonpeaeIeHHOr0 UHTETpa-
Jla ¥ METOJIbl HHTETPUPOBAHHUSL.

Paznen 9. MWurerpupoBaHue pairOHAIBHBIX
byHKIMIA

Paznen 10. UHTerpupoBaHue mpocTedmux up-
paLMOHATIBHBIX M TPUTOHOMETPUYECKUX (DYHK-
1005071

Pasznen 11. IlonsTue, cyniecTtBoBaHNE U OCHOB-
HbI€ CBOMCTBA ONPEIEICHHOIO0 HHTErpaja

Pa3nen 12. Boruncnenue onpeneaceHHOro nHTe-
rpana

Bcero 3a ceMeCTp

16

16

16

3a4

60

Tpernii cemecTp

Paznen 13. HecoGcTBEHHBIE HHTEIPAJIBI

Paznen 14. IlpunoxeHus: onpeneieHHoro uHTe-
rpana

Paznen 15. JluddepennuaipsHoe HCUYHCICHHUE
GYHKIIMI MHOTHX IEPEMEHHBIX

Bcero 3a cemectp

18

28

18

9K3

73

YerBepThlii ceMecTp

Paznmen 16. UMHTerpanbHOe HCYHCICHUE (QYHKIUMA
MHOTHX NEPEMEHHBIX

Bcero 3a cemectp

22

36

22

3K3

40

IIsiThIil ceMecTp

Paznen 17. YucnoBsie psiabl




Pazgen 18. ®yHKIMOHANBHBIE MOCIEAOBATEILHOCTH
U PSIBI

Pazgen 19. CreneHHbIe psIbl

Paznen 20. Tpuronomerpuueckuit psin Oypoe

Bcero 3a cemectp

16

16

3a4

40

Tabmumna 7. CtpykTypa y4eOHON AMCIUTUTHHEI (MOJTYJIs) ISl 3209HON (OpMBI 00yUeHUS

Tema (pa3aes) TUCHMILUIHHBI

Hrtoro

Buabl y4eOHOi#l padoThl, BKJINOYAs
CaMOCTOSITEIbHYI0 PadoTy CTYyIdeH-
TOB, U TPYAOEMKOCTh

(B yacax)

JK | 1I3

JIP

KOHTPOJIb

C/p

IlepBblii cemecTp

Paznen 1. ®yHkuuu o1HOM nepeMeHHOU

Pasgen 2. Unucnosas mociaenoBaTeabHOCTh

Paznen 3. Ilpenen dynkumn

Paznen 4. HenpepuIBHOCTh QyHKIIMH

Bcero 3a CceMECTp

IK3

103

Bropoii cemecTp

Paznen 5. IlpomsBognas u auddepeHmman
(GYHKIIMHY OHON EPEMEHHOM

Paznen 6. Teopemsbl 0 cpeiHEM

Pazpen 7. IlpuiiokeHus: IpOU3BOAHON

Paznen 8. IlonsiTie HeonpeaeIeHHOTO UHTETpa-
J1a ¥ METOJIbl UHTETPUPOBAHUSL.

Paznen 9. WurerpupoBaHue paiMOHAIBHBIX
byHKIHI

Paznen 10. UnTerpupoBanue mpocTedux up-
palMOHATIBHBIX M TPUTOHOMETPUYECKUX (DYHK-
1005071

Pasznen 11. IlonsTue, cyniecTBOBaHNE U OCHOB-
HbI€ CBOMCTBA ONPEIEICHHOIO0 HHTErpaja

Pa3nen 12. Beruncnenue onpeneaceHHoro nHTe-
rpana

Bcero 3a ceMeCTp

3a4

96

Tpernii cemecTp

Paznen 13. HecoGcTBeHHBIE HHTETPAJIBI

Paznen 14. IlpuioxkeHus: onpeaeIeHHOro HHTe-
rpaiga

Paznen 15. JluddepennuanpbHoe HCUYHCICHHUE
GYHKIMI MHOTHX IEPEMEHHBIX

OK3

103

10




Bcero 3a cemectp

YeTBepThliil cEMECTP

Paznen 16. MHTerpanbHOe HCYHCICHUE (QYHKIUHA
MHOTHUX TIEPEMEHHBIX

Bcero 3a cemecTp 4 8 4 3a4

137

IIsiThIil ceMecTp

Paznen 17. Yucnosie psibl

Paznen 18. OyHKIMOHATBHBIE TTOCTIEIOBATEIFHOCTH
U psiIIbl

Pazgen 19. Crenennble psiibl

Paznmen 20. Tpuronomerprdeckuit psaa Oypoe

Bcero 3a cemecTp 4 4 3au

64

Ienpro NpakTHYIECKUX M JaOOPATOPHBIX 3aHSATUH SBISETCS KOHTPOJb YCBOGHUS CTYJCHTAMU TEOPETHHC-
CKOT'0 MaTepHaia 10 TUCLUIUIMHE, a TAaK)Ke IPUBUTHE HABBHIKOB M YMEHHMH NMPUMEHEHHs MOJTYyYSHHBIX 3HaHUH NpU

PELICHUH NPUKJIAJHBIX 3a71a4.
[TpumeHsieMble TEXHOJIOTHH MPH TPOBEICHUN PAKTUYECKOTO 3aHATHS:
- O3HaKOMJICHHE CTYAEHTOB C IIENbI0 U 3aJa4aMH 3aHATHSA;
- (hpOHTANIBHBII OMIPOC TEOPETHYECKOTO MaTepuaa;
- aHaJIM3 U pelleHUE MPAKTHYESCKUX 33/1a4;
- BBIIIOJIHEHHE KOHTPOJIBHBIX M KPATKUX CaMOCTOSTENBHBIX paboT;
- 3ammTa JJabopaTOpHBIX PadoT;
- IO/IBEICHUE UTOTOB U OLICHKA 3HAHHI CTY/ICHTOB.

TeMbl NPaKTHYECKUX 3AHATUHI

NeNe | Nepasn Tpyno-
n/n ena TemaTuka NPAaKTUYECKUX 3aHATUH eM-
AMCLH- KOCTh
TUTHHBI (B yac.)

Komne-
TEeHIMH
OK, IIK

1 1 [MonsiTue u cnocoOw! 3aanust GpyHKumH. YeTHble 1 HEYETHBIE, IEPUOIH-
YecKHe, OrpaHUueHHbIE U HEOTpaHWYEeHHbIE (YHKIMH, oOpaTHast (QyHK-
1ysl. DneMeHTapHble QYHKUMK M uX Kiaccudukanuss. OCHOBHbIE 3Jie-
MEHTapHbIe (PYHKIIMH, MX CBOMCTBA U IpadHKHL.

YK-1,
I1K-5

YucnoBasi nocJjie10BaTeIbHOCTb. [IoHATHE U Tpenen mocienoBaTelb-
HOCTH M TIOJITIOCIIEIOBATENILHOCTH. [[OHATHE CXOAMMOCTH M OTPaHUUYEH-
HOCTH TIOocneioBaTensHOCTH. HeobxommMoe ycrioBHe CXOIUMOCTH TI0-
creioBaTesIbHOCTH. TIpesnien CyMMBbl, IPOU3BECHHS H YaCTHOTO TTOCIIE0-
BaTesibHOCTel. MOHOTOHHAs MOCIIeI0BATENBHOCTD U €€ npezesn. Yuco e.
JleMMma o BIIOXKEHHBIX OTpe3kax. Kpurepuii cXoauMoCcTH mocie0BaTesb-
HOCTH.

VYK-1,IIK-5

3 3 Ipenen ¢ynxuun. INonstie okpectHocTd ToukH. [Ipenen dyHKimM B
Touke 1o Komm u o T'eiine. OpHOCTOpOHHME Mpeenbl. beckoHewHo Ma-
Jible 1 GeckoHevHO Oosibive (QYHKIMH, UX CBOWCTBA U cpaBHeHue. [Ipenen
CYMMBI, NIPOM3BEACHUSI U YacTHOro (yHKUMH. [1epBbiii 1 BTOpOH 3ameya-
TenbHble npeenbl. [Ipeaen ciaoxHo#i QyHKIm.

VK-1,[1K-5

4 4 HenpepsbiBaocTh dyHkuyun. [TorsTre HenpepsIBHOCTH (YHKIMH B TOUKE
1 Ha MHOXKECTBE. TpH ONpeieNeHus HEelPephIBHOCTH (DYHKIMH B TOUKE.
OIIHOCTOPOHHSIST HENpPepbIBHOCTh. HenpephIBHOCTD  CIOKHON  (DYHKIMH.
Touxn paspbiBa QyHKIMM M UX Kilaccuukarms. TeopeMsl O CBOMCTBAax
(yHKIMI, HenpephIBHBIX Ha OTpe3ke. Teopema o CyIeCTBOBAaHMH U HETIpe-
PBbIBHOCTH 00patHOM (yHKIMH. HenpephIBHOCTH OCHOBHBIX 3JIE€MEHTap-
HbIX (QyHKIMA. PaBHOMepHas HenpepbiBHOCTH. Teopema Kantopa o pas-
HOMEpPHOW HEeTIPePHIBHOCTH (PYHKITHH.

VK-1,[1K-5

5 5 IpousBoanas u muddepeHunan GpyHKIUH OTHON NMepeMeHHO. 3ama-
YH, MPUBOJIIIHNE K MOHATHIO MPOM3BOAHOM. OmpernierieHre Mpon3BOTHOM.
T'eomeTpruueckuii 1 MEXaHMYECKUH CMBICI IPOM3BOIHOM. HenpepblBHOCTL
n muddepeHuupyemoctsb Gynkipm. [Ipon3BoHas CyMMBI, IPOU3BEICHS,
YaCTHOTO, KOMIIO3MIMH M o0patHOi ¢yHKmmu. Tabmuma mpon3BOAHBIX.

VK-1,1IK-5

11




Hduddeperiman. IIpousBoanbie n audpepeHnranbl BICIINX TTOPSIIKOB.
[ponzBonHast GpyHKIMK, 33 JaHHON MTApaMETPHIECKH.

Teopemsbl 0 cpemnem. Teopema ®depma. Teopema Pomnsa. Teopema Jla-
rpamka, (opMyia KOHSUHBIX pupanieHui Jlarpamxka.

VK-1,[1K-5

IIpunoxennsi mponsBoaHoii. IIpasuna Jlomurams. dPopmyna Teitnopa.
VYCIoBHSL TOCTOSIHCTBA M MOHOTOHHOCTH (DYHKIHMH. DKCTPEMyMbI (DYHK-
. HeoOXxoziMoe 1 I0CTaTouHbIe YCIOBUS SKCTpeMyMa. BhimykiocTs u
TOUKHM Iiepernda GpyHKuuy. AcuMnrots! (yHKImH. [loHOE HccnenoBanue
(dhyHKIMHN 1 TocTpoeHue € rpaduka.

VK-1,[1K-5

INonsiTHe HeonmpeaeIeHHOT0 MHTEIPAJIa M MeTOAbI HHTeIPUPOBaHMS.
3agava BOCCTaHOBJICHHS (DYHKIHH IT0 e€ mpon3BoaHoH. [TepBooOpazHas
HeomnpeeeHHbIN naTerpall. CBOMCTBA HeonpeneeHHoro uaTerpaia. Oc-
HOBHas1 Tabymiia nHTErpasioB. HermocpenctBeHHOE HHTErprpoBanue. HHTe-
TPUPOBAHHUE CTIOKHOHN (DYHKITNH, TaOJINITA HHTETPAIOB CIIOKHBIX (DYHKITHH.
MHuTerpupoBanue 3aMeHoM niepeMeHHON. VIHTerpupoBaHme Mo YacTsiM.

VK-1,IIK-5

HNHuTerpupoBanue pauuoHaAIbHbIX GyHkuuid. [lonsTie paronanbHON
¢dynkmmu. [enas u npoOHas parmoHanbHble QyHKIMH. [IpaBribHas U
HETPaBUIIbHAS PAIIMOHATBHBIC POo0H. BripaskeHue HerpaBUITbHOM paro-
HaJILHOM IPOOU Yepes My PAHOHATBHYIO ()YHKIIHIO U IPABIBHYIO
palmoHalbHy0 Apo0k. [IpocThie paloHatbHbIe IPOOH, TIPEICTaBICHNS
MPaBHIILHOM PaIlMOHAIEHON IPOOU B BUZIE CyMMBI IIPOCTHIX PAllOHAIb-
HBIX Ipo0eit, MeTo ] HeoTpeaeieHHbIX Koah drmenToB. VHTerprpoBanie
TIPOCTHIX PAIMOHANBHBIX Ipo0eit. PexypperTHas (hopMyia s BEIYHCITe-

dx
(x? +a2)"

HUS MIHTETPaJIoB BUIA I . IlonsATHE O HE UHTETPUPYEMO-

CTH (pyHKIIMH.

VK-1,IIK-5

10

10

HurerpupoBanue npocreidiux MpPalMOHAIBHBLIX U TPUTOHOMETPHU-
YEeCKHUX bynkuumii. Wurerpuposanue HHTErPajioB BUZIA

K
ax+b J(ax+b '

dx.
cx+d

WurerpupoBanne dunomuansaoro auddepenumana. [loxcraHoBku YeoObi-

IIE€BA., UHTErPAIbI BUJIA J. R(X, V aX2 +bx+c }jX. HWurerpuposa-

HHE TPUTOHOMETPHYECKUX (PYHKIIHIA.

VK-1,[1K-5

11

11

Ionsithe u cyniecTBOBaHNe ONPEIEICHHOT0 HHTErpaa.

3aaun, IPUBOASAILHE K MOHSTHIO ONpeieIeHHOro nHTerpana. [Tonstue
onpezienieHHoro nHTerpana. HeoOxoamuMoe yciioBys CyIiecTBOBaHHE
onpezenenHoro unterpana. Cymmel apOy. Heobxomimoe n gocratounoe
YCJIOBHE CYIIIECTBOBAaHUS OIPEAEIICHHOTO UHTErpaia. MHTerpupyemMocThb
HenpepbiBHOH (yHKIMH. OCHOBHBIE CBOMCTBA ONPE/ICICHHOTO HHTErpajia.

VYK-1,IIK-5

12

12

. Boluucienne onpeneneHHoro uHTerpana. OnpeneneHHbI HHTerpai ¢
TIepeMeHHBIM BepXHMM IpeenoM. CyliecTBOBaHHE IMEepBOOOpa3HOM He-
npepbiBHON QyHKIMH. Popmyrna Hetotona-JleliOnuia. 3amena nepeMen-
HOM B onpezieNieHHOM HHTerpase. VIHTerpupoBaHue 1Mo YacTsiM.

VK-1,[1K-5

13

13

HecoOcTBenHble HHTerpajbl. [loHATHE HECOOCTBEHHOTO MHTErpaja Iep-
BOTO poja. BpluncieHne HecOOCTBEHHOTO HHTErpajia OT HEHPEpHIBHOM
¢yHKImK niepBoro poxa. IloHsTHE HECOOCTBEHHOTO HMHTErpajla BTOPOTO
pona. Berncienne HecoOCTBEHHOTO MHTETpalla OT HENPEPHIBHOM (pyHKIMHI
BTOPOIO POJIa..

VK-1,[1K-5

14

14

IIpunoxenus onpeaeseHHOr0 HHTerpasia. Beruncnenye miomany mioc-
KO (urypsl. Bpraucienne miamHbBI Iyru mockol KpuBoi. Beramcienue
00beMOB Tell. Berincienre paboTsl HepeMEeHHOH CHUTBL

YK-1,IIK-5

15

15

JuddepennnanbHoe neuncieHne GyHKIMI MHOTHX NepeMeHHbIX.
EBxynioBo npoctpancTBo. TOUEUHBIE MHOKECTBA B EBKJIMIOBOM IIPO-
crpaHcTBe. OYHKIMU MHOTHX IIEpeMeHHBIX . IIpenesn u noBTopHble npese-
7161 GYHKIFI MHOTHX TTepeMeHHBIX. HenpepsIBHOCTD W paBHOMEPHAsI He-
MPEPHIBHOCTH (DYHKITMI MHOTHX TTepEeMEHHBIX. YaCTHBIE POU3BOTHEIC
TIEPBOTO ¥ BBICIINX MOPSIKOB (DYHKIIMH JBYX TIEPEMEHHBIX, CMEIIaHHbIC

YK-1,IIK-5

12




npon3BoHble. i depeHnurpyeMocTs 1 nonHbIi tuddepeHnyan pyHK-
LIMH JIBYX TtepeMeHHbIX. [ depenupas! BeIcImX nopsiakos. [Ipoussoa-
Hble U T PepeHIrab CII0XKHOM 1 HesiBHOH (yHKwit. [IponsBoqHas 1o
HanpasJeHuI0. JIOKanbHBIH SKCTpeMyM (yHKIUHU JBYX MepeMeHHbIX. He-
00X01MOe YCIIOBUE JIOKAIBHOIO 3KCTpeMyMa. JIocTaTouHoe ycIIoBHe JIo-
KaJIbHOTO SKCTpeMyMa. Y CJIOBHBIN SKCTpeMyM (DYHKIIMH IBYX TIEpEMEH-
HbIX, HeoOXoamMoe 1 1oCcTaTouHOE YCTIOBHS YCIOBHOTO SKCTPEMYMa.

16

16 HNurerpansHoe ucuncienue GpyHKuuii MHOrux nepemeHHbIx. Kaapu-
pyemocTh MHOKecTBa. [loHSTHE U CyIlleCTBOBaHME JBOMHOTO MHTErpasa.
OCHOBHBIE CBOWCTBA JTIBOMHOTO MHTErpaja. BeraucieHne TBOWHOTO WHTeE-
rpaya. 3aMeHa TepEeMEHHBIX B JBOWHOM HHTerpayie. SlkoOman. J[BoiiHOM
WHTETpaJl B TIOJSIPHBIX KoopauHartax. [IpuimokeHusi JBOWHOTO MHTErpaa.
Kybupyemocts MHOKecTBa. [10HSTHE, OCHOBHBIC CBOMCTBA M BHIYHCIICHHE
UHTErpasia.. TpoHOMH MHTerpan B IWTHHAPHYCCKUX U CPEPHUIESCKHIX KOOP-
JquHatax. [IpunoxeHust TpoitHoro uHTerpana. KpuBonuHeHHbI HHTErpa
MO KOOpAWHATaM: MOHSITHE, CYLIECTBOBAaHHE, OCHOBHBIE CBOMCTBA M BBI-
yucnenne. Gopmyna ['prHa, HE3aBUCUMOCTh KPUBOJIMHEWHOTO MHTErpaia
T0 KOOpJIMHATaM OT IyTH UHTerpupoBaHus. KpUBOMMHEHHBIN HHTETpall IO
JUIMHE OYTU: TIOHATHUC, CYIICCTBOBAHUE ,0CHOBHBLIC CBOMCTBA U BBIYHCIIE-
HHE. MPUWIOKEHHsI KPUBOJIMHEHHBIX MHTEIPAJIOB.

VK-1,IIK-5

17

17 . UncsoBsle psiabl. HauaneHbie morstus. ['eomMeTpudeckuii M rapMoHIYe-
cKuid psmpl. CBOWCTBA CXOUIIMXCS psAmoB. HeoOXOoMUMBIN MpH3HAK CXO-
JIUMOCTH psifia, TeopeMa 00 octatke pszaa.. Kpurepmit Komm. ITomoxu-
TenpHBIe psibl. [IpmsHaku cpaBHeHus, damambepa n Komm cxommmoctn
TIOJIOKUTEITBHBIX PSZOB.  3HaKoIepeMeHHbIe psiapl. [Ipm3Hak JleriOHwmIIa.
YcnoBHas v aOCOTIOTHASL CXOJMOCTb.

VK-1,IIK-5

18

18 DyHKIHOHAJILHBIE I10C1e10BAaTeIbHOCTH U PAbL

CxomMOocCTh 1 paBHOMEPHAs CXOMMOCTh (DYHKIMOHATIBEHBIX TTOCIIEI0BA-
TenbHOCTEH U psoB. Kpurepuit paBHOMepHO# cxoanmocTy, [Ipu3Hak
Beiiepurpacca. CBolcTBa paBHOMEPHO CXOISIIUXCS PSIIOB.

VK-1,[1K-5

19

19 Crenennsle psaabl. Teopema Abest. Panuyc, nHTepBai 1 00mactb cXo/u-
MocTH cTenieHHoro psia. Pax Teitnopa. HeoOxoqumelii 1 TOCTaTOYHBINA
MpU3HAKU cXouMocTH psia Teiinopa. 18.Pasnoxenue sneMeHTapHbIX
(dhynkimii B psizibl Teiinopa. [prnoxkeHne CTeNeHHBIX PSIOB K PHOITIKEH-
HbIM BBIYUCIICHUSM.

YK-1,IIK-5

20

20 Tpuronomerpuuyeckuii psig @®ypbe. [loHATHE TPUTOHOMETPUUYECKOTO
psina @ypse. JlocTaTounslil npu3Hak cxoaumoctH psga Oypee. Paznoxke-

HHe (QYHKIHUH B psisel Pyphe B IPOMEKYTKE [—72' v/ ] U B IIPOU3BOJILHOM

TPOMEXKYTKE [—I ) I] . Pa3norxeHne 4eTHBIX ¥ HEYETHBIX (DYHKUMHI B PSIbI

Dypee.

VYK-1,IIK-5

O~NOUTAWN R

6. [lepeyeHb y4eOHO-METOAMYECKOTO OOeceYeHHUsI VISl CAMOCTOSITEIbHOI PaGoThl 00yYaKOIINXCS 110
AUCHUILIHHE (MOIYJIIO0)

BOHpOCbI AJIA CAMOCTOSAATC/IbBHOI'O U3YUYCHHUS .

IlepBBIii Kypc (BTOpOIi ceMecTp)

Bropoii kypc.

. 3aa4n, IPUBOAIINE K TOHITHIO IPOU3BOTHOM.

. MuBapuanTHOCTE (hopMBI nnd dhepeHmana.

. JlJorapudpmuueckoe nuddepeHrpoBanne GyHKITHH.

. [Ipon3BoHBIE THIIEPOOTNIECKIX (QYHKIIHIL.

. PaznoxxeHrne OCHOBHBIX dJieMeHTapHbIX (pyHKIHi 1o Gopmyre Teinopa.

Ocrarounsrit uneH ¢popmynsl Teitnopa B popme Kommn u B popme Jlarpamxka.

. Beruncienue npenesos ¢ nomoursio Gopmyinsl Telnopa.
. Paznoxenne npaBmIIbHBIX PalMOHAIBHBIX APOOEH Ha MPOCTHIE IpOoOH.

Tab6muma 6.
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9. Merox OCTpoOrpaicKoro HHTErpupOBaHHs PALHOHAIBHBIX IPOOCH.
10. Murerpains Buga I R(ShX, ChX) dx.

11. 3ameuanue 00 WHTETpaax, HE BRIPAKAIOIINXCS Yepe3 dIeMEHTapHbIe (GYHKINH.

12. Omnpenenennsiii uaTerpan. IloHstue uHTErpHUpyeMocT (QyHKIHMH. HTErpupyeMocTh MOHOTOHHBIX H Ky-
COYHO-HETPEPHIBHBIX (DyHKLMI.

13. HempepbIBHOCTh HHTETpaJIa [0 BEPXHEMY MpEey.

14. Bropas TeopeMa 0 cpeJHEM 3HAUEHHH JUTS OIIPEAEICHHOTO HHTErpaja.

15. 3ameuanue o coco6ax MPUOIMKEHHOTO BEIYUCICHUS ONPE/EIICHHOTO HHTErpaa.

16. BpruncrneHue craTHI€CKUX MOMEHTOB U LIEHTPA TSHKECTH KPUBOU.

17. WccnenoBaHmne CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tpernii kypc.
1.IlocnenoBaTenbHOCTH TOYEK B 71-MEPHOM MPOCTPAHCTBE.

2.CpoiicTBa (yHKINH, HETIPEPHIBHBIX HA 3aMKHYTHIX MHOKECTBAX.
3.KacarenpHas IUIOCKOCTh U HOpMaJjlb K IIOBEPXHOCTH.

4.YcnoBHbll 3kcTpeMyM. Meton Jlarpanka.

5.HesiBHBIE (hyHKLIUH, OIpeiesIsieMble CHCTEMOW YpaBHEHUH.
6.Boccranopnenue GyHKIUU 110 e€ noaHoMy auddhepeHiuany.
7.JlocTaTouHble MPU3HAKH CXOJMMOCTH IOJOXKUTEIBHBIX PsioB: npu3Haku Pade, Kymmepa, beprpana.
8.0 mepecTaHOBKE YJICHOB B YHCIIOBBIX psijiaX.

9.YMHOXKeHHE a0COTIOTHO CXOSIIUXCS PAIOB.

10.HekoTtopsie KocBeHHBIE GOPMBI PA3I0KEHNS (QYHKINI B CTEIICHHBIE PSIIBI.
11.BpruricneHre onpeeneHHbIX HHTErPaIoB C MOMOIIBIO CTENEHHBIX PSIOB.
12.Cxonumocts B cpenneM. HepaBenctBo beccens u pasenctso IlapceBas.

CamocrosTenbHas paboTa 00yJarOIUXCsl OCYIIECTBISIETCS METOAaMH CaMOOOYYEHHS M CaMOKOHTPOJS B
ABYX HaNpaBJIEHHSIX:

- JUIS 3aKPEIUICHUS U YTITyOJIeHNs] 3HaHUI U HaBBIKOB, MTOJIYYEHHBIX HA JICKIMOHHBIX U MPAKTUYECKHUX 3aHs-
THSIX;

- ISl CAMOCTOSITENIFHOT'O U3YUYEeHHUS OTIIENIbHBIX TEM U BOIIPOCOB TUCIUILIHHBI.

CamocrostenbHast paboTa OCyIIECTBISIETCS B BHE:

- KOHCIICKTUPOBAHUs Y4EOHO, HAYYHOH U MEPUOIMIECKON JINTEPaTyphl;

- mpopa0oTKH yueOHOro MaTepHana (110 KOHCIIEKTaM JISKIUH yueOHOH 1 HaydHOH TNTepaTyphl);

- TIOATOTOBKHM COOOMICHUI K MPaKTHYECKUM 3aHATHSIM, K yYacTHIO B TEMaTHYECKHX IHCKyCCHSIX, paboTe
Hay4HOTO KPYXKa U KOH(EPEHIHAX;

- TIOMCKa 1 0030pa HAYYHBIX MyOJMKALUA U SJIEKTPOHHBIX HCTOYHHUKOB MH(OPMAIMH, TOATOTOBKU 3aKIO-
YeHHs 0 0030py HHPOPMAIIHH;

- BBITIIOJTHEHUS Ta00paTOPHBIX, KOHTPOIBHBIX PadOT, KYPCOBEIX pa0oT (IIPOCKTOB);

- pelIeHus IPaKTHYECKUX U CUTYallMOHHBIX 3a/1ay;

- COCTaBJICHUS aHAJTUTUYECKUX TaOJuIl, rpadguueckoro oopMiIeHUsT MaTepraa;

- paboThI C TECTAMHU U KOHTPOJIBHBIMH BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

Pe3ynbTaThl cCaMOCTOSATENHLHOM pabOThl KOHTPOJIMPYIOTCSI U YUUTBHIBAIOTCS MPH TEKYILIEM U IIPOMEKYTOUHOM
KOHTPOJIE yCIIeBaeMOCTH oOydatorerocs. [Ipu 3ToM MpoBOASATCS TECTUPOBAHKE, SKCIIPECC-OMPOC U (PPOHTAIBHBIN
OIIpocC Ha JIabOPaTOPHBIX M NMPAKTHUECKHUX 3aHATHAX, 3aCIyIINBAHHUE JO0KIJIA/I0B U COOOIICHUH 110 IOMOJTHUTEIBHOMY
Marepuainy K JIeKIHsIM, IPOBEepKa JOMAIIHUX KOHTPOJIBHBIX PaboT U T.JI.

7. ®OH/ OLIEHOYHBIX CPEACTB
AJIsl TIPOBeJeHUsI MPOMEKYTOYHOM ATTEeCTAMH 00y4aroIUXCs
1o JUCUMILIIMHE (MOXYJII0)

7.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B NpoLecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

Kommerenus OTarsl [Tpouenypa oreHnBa-
dbopMupOBaHUS HUS
YK-1 Cnoco?eH OCYLLECTBMSATb MOWCK, 3HATh: OCYLECTBIAT OUCK, KpUTHYe- | YCTHBIN ONPOC, TECTHU-
KPUTMYECKMIA aHann3 un CI/IHTe3VI/IHCbOp- CKMY aHanM3 ¥ CUHTE3 MH(pOPMALU POBaHHE, KOHTPOJIBHAS
MaLumK, NPUMEHSITb CUCTEMHBIN MOAX0A | YMeTh: peliaTh MaTeMaTHYECKUe 3a/1a- paGoTa.
ONs peLleHns NocTaBMEeHHbIX 3aday uu.

Baagers: npUMEHSATh CUCTEMHBIN MO~
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X044 [Jid peUICHUs TOCTABJICHHBIX 3a1a4

ITIK-5 Croco6en ocBauBaTh 1 HCIIONB30-
BaTh 0A30BBIC HAYYHO- TEOPETHUECKUE 3HA-
HUSL KIACCHYECKMX Pa3eiOB MaTeMaTHYe-
CKO#l HayKH, 0a30BBIMU HICAMH K METOIaMHU
MaTeMaTHKH, CHCTEMOM OCHOBHBIX MaTeMa-
THYECKHUX CTPYKTYP M aKCHOMATHYCCKUM
METOJIOM..

3HaTh UCIIONIb30BaHUEM 0A30BBIX HAYY-
HO-TEOPETUYECKUX 3HAHUN W MPAKTH-
YECKUX YMEHHH [0 IPEMETY..

YMeTh: NPUMEHATH Pa3Iu4HbIE CIIO-
coOBI pelieHus 3aa4.

BraneTs: 6a3oBbiMu uesiMu 1 MeTOIA-
MM MaTEeMaTHKH, CHCTEMOM OCHOBHBIX
MAaTeMaTHYECKUX CTPYKTYP M aKCHOMa-
THYECKUM METOJIOM. ..

7.2. OnucaHue MoKa3aTesieii 1 KpUTepUeB OLEHUBAHNUSI KOMIIETeHIIHI HA Pa3IHYHBIX 3Ta-
nax ux GopMHPOBAHWS, OTTMCAHHUE IITKAT OI[CHIUBAHUS
YK-1 Cnoco0eH ocynecTBJIATH MOUCK, KPUTHYECKUI aHAJIN3 U CMHTe3 uHGopManum,
NPUMEHATH CUCTEMHBIH MOJXO0/ /ISl pellieHusl MOCTABJIEHHbIX 32124

IMoka3arenun (4tro 00y-

OneHoYyHas IIKaJa

MIOMCK, KPUTHYECKUI aHa-
JIM3 U CUHTEe3 MHPOPMAIH
Ymern: pemars npakTu-
4ecKHUe 33Ja4H.

Baagers: npuMeHATH
CUCTEMHBIHN MOAXO0 IS
peuICHU MOCTaBJICHHBIX
3a1a4

YALIUACS J0JKEeH NPO- | YI0BJIeTBOPUTEIBHO Xopowo Otimmyno

JE€MOHCTPUPOBATH)

3HaTh: OCYIIECTBIATH 3HaeT OCHOBHOM MaTepHall, 3Haer y4eOHbIN MaTepuan. YmeeT | 3HaeT IIyOOKO M IPOYHO y4deO-
HO JIOITYCKA€eT HETOYHOCTH, NPaBUIILHO MPUMEHNTh TEOPUIO NIPU | HBIH MaTepual, cBOOOJHO OTBe-

IIpu pemeHnu npuMepoB, BBINOJIHEHUH IPAKTHYECKHX 3a/a-
3a/1a4 JI0IyCKAET OMIMOKH. HHH, BlIaJieeT HEOOXOAUMBIMH TIPU-

€MaMH{ BBITIOJIHEHHS PAKTHIECKHUX
3aJlaHUi, HO 3aTpylIHAETCS C IpU-
MEHEHHEM 3HAaHHWH, CBS3aHHBIX C
HOBBIMU HECTAaHJAPTHBIMH 3ajada-
MH. TIOKa3bIBaeT JOJDKHBIH yPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH.

YaeT Ha BOINPOCHI, CBOOOIHO
peliaeT 3ajaa4u, He 3aTpyIHsIeTCs
C OTBETOM IIPH BHUJIOM3MCHEHHHU
3aJlaHUi, TPaBUIBHO OOOCHOBBI-
BAaCT MPUHSATOE PEIICHHUE, BIIAJICET
Pa3HOCTOPOHHUMHU HaBBIKAMH H
MPUEMaMH BBIMOIHEHUS TIPAKTHU-
YECKUX 3aJIaHHi, IIOKa3bIBaeT
JIOJDKHBIA  ypOBeHb  copmupo-
BAHHOCTH KOMIIETEHIIHMN.

IK-5- Cnoco0OeH ocBauBaTh U MCIOJIH30BaTh 0A30BbIC HAayYHO- TCOPCTUUCCKHUEC 3HAHUA
KIIAaCCUYCCKUX pa3acioB MaTeMaTH4IeCKOM HAYyKH, 0a30BBEIMU nacaMu 1 METoJaMH MaTe-
MAaTHKH, CHCTEMOM OCHOBHBIX MaT€MaTHUYECKHUX CTPYKTYp U aKCHMOMATHYECKHUM MCTO-

JIOM..

Iloxka3zaTesm (4T0 00y4a- OueHoyHas mKaJa
OIIMICA JOJKEH Npoie- | YI0BJIETBOPHUTENb- Xopomio OT1in4HO
MOHCTPHUPOBATH) HO

3HaTh HCMOIB30BAHHEM 3HaeT OCHOBHOHM Ma- | 3HaeT y4eOHbI MarepH- | 3HaeT TIyOOKO W Mpod-
0a30BBIX HAy4HO- Tepuall, HO JOIyCcKa- | aj. YMeeT TpaBWIBHO | HO y4eOHbIH Mmarepua,
TEOPETHYECKHX 3HAHMH M €T HeTOYHOCTH, [Ipy | MpUMEHNUTh TEOpHI0 TpH | CBOOOIHO OTBEYAeT Ha
NPAKTHYECKNX yMEHHH 110 pEIIeHNY IPUMEPOB, | BBIMOJIHEHWH IpPaKTH4Ye- | BOMPOCHI, cBOOOTHO
[pEAMETY.. 3a/1a4 JI0MyCKaeT CKHMX 3aJaHMi, BIIAJEET | PENIacT 3a]aud, He 3a-

YMeTh: NpUMEHATH pas3-
JTUYHBIC CITOCOOBI PEIICHUS
3a11a4.

Bnaners: 6a3oBeiMu unesmu
Y METO/IaMH MaTeMaTHKH,
CHCTEMOW OCHOBHBIX MaTeMa-
THYECKHUX CTPYKTYpP U aKCHO-
MaTHYECKHM METOJIOM..

OIIINOKH.

HEOOXOUMBIMU TIpHEMa-
MU BBIIIOJITHCHUA HpaKTI/I-
YeCKUX 3aJaHui, HO 3a-
TPYIHAETCA C MpUMEHe-
HUEM 3HaHMH, CBSI3aHHBIX
C HOBBIMH HeCTaH}IapT-
HBIMU 3aJ]a4aMU. ITOKa3bl-
BAa€T MOJDKHBIA YpPOBEHb
c(hOpMHUPOBAHHOCTH KOM-
HETEHIINH.

TPYZHSETCA C OTBETOM
npu BHUJION3MEHEHUHT
3a/1aHUH, NIPaBUWIBHO
00OCHOBBIBaE€T IPHHS-
TOE pEIIECHUE, BIAAEET
Pa3HOCTOPOHHUMH
HaBBIKaMH U IpHEMaMH
BBITNIOJIHEHHS TIpaKTHU4e-
CKHMX 3aJaHui, MOKa3bl-
BaeT JOJDKHBIA YPOBEHb
c(hopMHUPOBaHHOCTH
KOMIIETEHITUH.

15




7.3. TunoBble KOHTPOJIbHBIE 3a/IaHHASI WA MHbIE MAaTepHAJbI, HEOOXOANMBbIE JIsl OIeHKH 3HAHWIi, YMEHHId,
HABBIKOB U (WJIM) ONBITA JeATEJbHOCTH, XapaKTEePU3YIOUIUX ITAaNbl (JOPMUPOBAHUS KOMIIETEHUMI B mpoliec-
ce 0CBOeHMs 00pa30BaTe/IbHON NPOIrPaMMbl

IIpumepHnsle 6apuanmol KOHMPOILHBLIX PAdOM

Kontpoasnas padora Nel (pa3nes 5)

Bapuant Ne 1

1. Mcnione3ys onpeneneHue NPpOU3BOAHON, HAUTU IPOU3BOAHYIO (GyHKIMU Y = 5X2 +2X;

2
X“+1 npux<l,
2. UccnenoBath GpyHkmio Ha TudHepeHIIPYyEMOCT: Y = P
X=1 npux=>1.

3. Haiitn mpousBogHbIE PYHKIMIL:

3X 2
X+e€ VXS — ) .
1) Y=(X2+4X—2)lo; 2) y= Tt y=X—1+arcsm£; 4) y =sin(x* +2%);
X—¢€ X X
x=tint,
4. Haiitu npou3BOoAHYyI0 (pyHKIIMH, 3aJaHHON TapaMEeTPUUYECKU: g
y=t>+1.

5. 1) Haiitu yrimoBoii ko3 (GHUIMEHT U yToi ¢ OChI0 abCIMCC KacaTeIbHON K KPUBOM

Yy =COSX npqu% :

B Touke M (L %) .

N -x
6. Haiitn nuddepenmansr Broporo nopsiaka GyHKIAA Y = arCCOSl—2 .
+ X

2) Haiitn ypaBHeHHe KacaTeIbHON M HOPMaJIK K KPHBOH Y = — 1
X"+

- 2 ~
7. HaiiTu mpou3BOAHYIO yKa3aHHOTO TopsAaka GyHKuuin Y =€ * , natumu y" |

Bapuant Ne 2
1. Ucnonb3ys onpeseaenne IPou3BOIHOIM, HANTH MPOU3BOIHYI0 GyHKIHMH Y = 37,

sinx npu x<0,

2. UccnenoBath (pyHKIMIO HA U HEpeHIUPYEeMOCTb: Y =
cosx npu X >0.

3. Haiitu npousBoHbIe PYyHKIMIL:
X X

1) y=x*(8In?x—4Inx+1); 2) y=xe2 +2e 2; 4) y= arctgzntéln(x2 +a%); 5) y =sin(In(x? +1)).
a
X = 2|nt
4. Haiitu npou3BoaHy0 QyHKIMH, 3aJaHHON MapaMeTPHUYCCKU: n? ’
y =In?t.

5. 1) Haiitu yriioBo# Ko3()PHUITMEHT U YTOJI C OChIO aOCIIMCC KacaTeIbHON K KPUBOU
y=x>-x> npux=0.

2) Ha xpuBoii Y =3%x° —4X+1 HaiiT TOUKy, B KOTOPOH KacaTelIbHas IPAMOil mapasiieTbHa
y=2x+1

6. Haiiti uddepenuman Broporo mopsiaka Gpyskumn Y = In(v1+ X* +X) .

7. Haiitn mpon3BoaHyio QyHKIMH YKa3aHHOTO MOpsaKa: Y =€ *SinX, waumuy".
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KonTpoabHas padora Ne2 (pa3uesnl 6 u 7)
Bapuant Ne 1
1. IlpoBeputs cripaBeATUBOCTb TeopeMbl Jlarpamxka uist GpyHKImiA:

1) f(x) :%X3 —X+1naompeske [0;1]; 2) f(x) =3/x —1naompeske [-11].

Ecnu npumennma teopema Jlarpamka, TO HAWTH COOTBETCTBYIOIIUE 3HAUCHHS C.
2. Tlonw3ysce popmynoit Teitnopa, paznoxuts pyrkmuio f(X) = x* —3x* +5x—2 mo crenensam X —1.
3. Ucnonp3ys mpaBuiio JIomuTasst, BEIYUCIATH TPEICIIBL:
1) lim xInx; 2) lim _n(x=a)_ ;
X—0+ x-aln(e* —e?)
4. HaiiTn MHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKITHIA:

X3 XZ —X

1) yzg—?—Zx; 2) y=(2x+1e?.
5. Haiitn HauOoJibllice 1 HAaUMEHbIIICe 3HaYCHUS PYHKIMH Ha oTpe3ke Y = 100 — X2 X e [— 6;8];

6. Cpenu Bcex MPSIMOYTOJILHUKOB JAHHOU TUTOIIAIU S HANTH MPSMOYTOJIHHUK HAMMEHBIIIETO
[IEpUMETPA.

7. [IpoBecTu MoIHOE UCCIIeJOBaHUE (DYHKIINU:

X X
Dy=—7>5s 2) y=(x+1)e".
1+X

Bapuant Ne 2
1. IlpoBeputs crpaBenauBOCTb TeopeMbl Poris mid GyHKuumid:

1) y=x*—-2x—-3=0 Ha otpe3ke [—1;3]; 2) y =1-%/X na OTpe3Ke [—],' 1].
Ecmm npumennma teopema Pois, To HalTH C.
2. B kakoii Touke KacaTenbHas K KpHBOH Y = 4 — X° mapasienbHa Xop/ie, CTATHBAIOMIEH TOUKH
A(-2;0) u B(L 3).
3. [Ipumensis npaBuna Jlonurans, BBIYUCIUTE MPECIIbI:

: ) 1 1
1) lim (1—cosx)ctgx; 2) lim| ———-=|.
)Ho( )etg )x—>o[x-sinx x)

o 3
4. HaifTu uHTEpBaJIbl MOHOTOHHOCTH U SKCTPEMYMBI (QPYHKIMU Y = 2 xt—x—9x? +7;

. . . T
5. Haiitn HanGonpiiee 1 HaMMEHbIIIee 3Ha4eHUsT PyHKIUI Ha oTpe3ke Y =Sin2X, X € [— —; E}
6. Hucno 64 pa3noXuTh Ha 1Ba MHOXKHTEJNS, YTOOBI UX CyMMa KBaJJpaToB ObliIa HAUMEHBLIEH.
7. IlpoBectu mosHOE HccnenoBanue GyHkmu Y = X - In X.

KonTtpoabsnas pa6ora Ne3 (pasgenst 8,9,10)
Bapuant Nel
1. BeuucauTh ciaeayrouie HHTerpaibl

2 4 2
1) IInTde; 2) Ixzx/l—xdx; 3) I(X—Z).32de; 4) IX +3:2J;2XX+IX+1dX; 5)

J' Vxdx
X —3/ %2
2. BBIUMCIIUTD MHTETPAJIbL:

. dx
1) | x23M3+)2dx; 2) [sin®2xcos? 2xdx; ) ) [
) I ( ) ) -[ )ISSinx+4cosx
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Bapuant Ne 2
1. BeruucauTs cieayronye HHTerpabl

1) Jexzxdx; 2) J'(x+1)\/x+2dx; 3) I(B—Zx)cosxdx; 4) J.\/_d—xs\/_ 5)
X +3/X
2x° +6x° +1
|
X" +3X

2. BBIYUCIUTHh UHTETPATBL:

1)_[ dx .
X2+ x2)%

Icos7 xdx, J- dx
3fsin2x | 3+sinX+cosx

Bapuant Ne 3
1. Berauciurtse cnez[y}omne HHTErpajbl:
arctg? 2x 2X+3
dx; 2) | —=dx; 3) |arctgxdx, 4) | 5————dx; 5
D e 1+4x2 )Ivr )Jaretg )I +3x-10 )

J-x +3C+2x% + x+1

X2+ x+1
2. BBIUHCIIUTD CIIEYIOIINE HHTETPAIIBL:

dx.

1
1) J.x1’3(2+x2’3)4dx; 3) Icos43xdx; 4) J' sinx
1+smx

KontposbHnas padora Ned (pasgeas: 11, 12, 13, 14)
Bapuant Ne 1

1. BLI‘II/ICJ'II/ITB UHTETpalibl ¢ MOMoIIIbIo (opMyibl HetoTona — JleitOuuma:

T xdx
)ja1+5) £02+n'

2. MGTO,Z[OM 3aMCHBI nepeMeHHoﬁ BBIUUCIIUTH UHTCTPAJIbIL:
1),[ xdx _ 2) J~ Ve dx
ovel+e™*
3. MGTOI[OM HHTCTPHUPOBAHUA 11O YaCTAM, BBIYUCIIUTD HHTCIPpaAJl .[arCSin XdX;

. xadx
4. VccnenoBaTh Ha CXOJUMOCTh HECOOCTBEHHBIN MHTETpAT j%

5. BeuucnuTh miomniaas GUrypsl OrpaHu4eHHON JIMHUSMHU:
1) y=x*u y = 2x+3, 2) xoopausaroii p = a(l+cosp), a>0.

6. Haiitu niauHy 1yru KpuBoii:

X X

1) 1ieHHO¥M MMHUN Y = g(ea +e 2) (a>0)Ha cermente [— a, a];

BapuanT Ne2

1. BeraucinuTs HHTET palibl:
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-13

¢ dx
1)'1[x\/1—ln2x’ '[ 5\/(3 x)*

2. MeTOI[OM 3aMCHBI HCpCMeHHOI/I BBIYHUCIIUTh UHTCTPAJIbI

d
dx; 2)_|.x2\/a2 — x2dx.
0

T Ux
b j Ix -1
A VX~
3. MeTo10M HHTErpupOBaHUs MO YaCTSIM, BHIYMCIUTh HHTETPaJl Iln xdx;
0
© 2xdx

x+1

5. BeruucnuTh miomanb GUrypbl, OorpaHu4eHHOM 0;[H0171 ApKOM LUKIIOUIbI
x =a(t-sint), y=a@@—-cost) (a>0) uocsro OX

6. BeIauCIuTh JJIMHY Ay OAHOI'0 BUTKA CIIMpAJIN ApXI/IMeI[a p=ap.

Bapuant Ne3
1. BLI‘II/ICJ'II/ITB MHTETPajbl:

1)_'- X+3 dx:

2. MeTOI[OM 3aMCHbI HepeMCHHOﬁ BbIYHCJIIUTD MHTCI'PAJIbI

1)|].2\/: 2)3:.\/a2 — x%dx.

3. MeTtoaom HUHTCIPUPOBAHUA 110 YaCTAM, BBIYHCIUTDb HHTCIPall J.arCthdX.

4. ViccrenoBarh Ha CXOAMMOCTH HECOOCTBEHHBIM HHTETPAI Ixe 0 dx.
o

5. Beruucnuth miomans GUrypbl orpaHHYeHHON 3/uTUIicoM X = acost, y = bsint.

6. BeraucnuTh [UIMHY AYTH TONXYKyOW4ecKo# mapaboisl Y = X, 3aKIF0YEHHON MEKAY TOYKa-

vu (0,0) u (4,8);

KonTtpoJubnas pa6ora S (pasagea 15)

Bapuanm 1.

. . 2X + X
1. Haiitu o6actu onpenencaust QyHKIMA: a) Z = y ; 6) Z=arcsin——.
X—-Yy X+Yy

2.BpIuncnuTh ABOWHBIE U OBTOPHBIE IPeeNbl GYHKIMI B yKa3aHHBIX TOUKaX, €CIIU OHHU CY-

Y B Touke (0; 0); 6) z= % B TOYKE (0] 00).
Xy +1 X< +y

3.Haittn nomnusie udQepeHIuas! IepBoro 1 BTOPOTo MOpsAAKoB GyHkmuu Z=tg(x2-y).

4.BeIauciIuTh MPUOIMKEHHOE 3HAU€HUE BBIPAKECHHUS \J4,05% + 3,072.
5.HaiiTi mpoM3BOHYIO MEPBOTO MOpsi/Ka HesiBHOH QyHkimu y(x), 3a1aHHON ypaBHEHHUEM

HIECTBYIOT: a) Z=

Yy —xr=2.
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6.Haiiti mpomsBoayto dynkmmn z=In(x2+y?) B Touxe A(3; 4) B HarpaBnennu Toukn B(1;
3).

7VlccneioBaTh Ha JIOKANBHBIH SKCTpeMyM QYHKIMIO Z=4X+2y—x%—y2.

Bapuanm 2.
. . X-Y. 2_ 2
1. Haittu obGactu onpezencaus GQyHKIMNA: @) Z = Y 0) Z=44-X"—-Yy".
nx
2.BbIumcianuTh 1BOWHBIC U TIOBTOPHBIC Tpeiesibl QYHKIUI B yKa3aHHBIX TOUKAX, €CIIM OHA CY-
X2 +y

5 B Touke (0; 0).

in X
HIECTBYIOT: @) Z = Y 5 rouxe (0;0), 6) z=
X

y

3.Haiiti nonusle nuddepeniuansl IepBoro 1 BTOPOro NOpsAakoB GyHKIUU Z =

4. BBIMUCIUTH IPUOIMKEHHOE 3HaueHne Bhipaxkenus 2,013:03,

5.HaiiTu IpoM3BOIHYIO IIEPBOTO MOPsAAKA HeIBHOM pyHKImKU y(x), U3 ypaBHEHHUS Y=X—
Iny.

6.Haiiti mpou3BoaHy0 GyHKimu Z=arcsin(x—y) B touke A(1; 3) B Hanmpasienuu Touxku B(6;
7).

7.MccnenoBath Ha JTOKANBHEIH SKCTpeMyM QyHKImIo Z=Xy2(1-Xx-Y).

Bapuanm 3.
2

Xy
x+y-1’

2.BplunciuTh ABOWHBIE U TOBTOPHBIE IPEEbl (YHKIUI B 3aJaHHBIX TOUKAX, €CJIM OHU CY-

2

6) z=In(x*-3x—y+2).

1. Haittu o6mactu onpezencuus GQyHKIMNA: @) Z =

HIECTBYIOT: @) Z = oy B Touke (0;0); 6) z = Lalub A TOYKe (0] ).
y X

3.Haiiti nonubie auddepeHnnaibsl IepBoro 1 BToOporo nopsiaikoB pyHkimu Z = XIn X
X

4.BpraucnuTh NpUOIIMKEHHOE 3HAU€HUE BBIPAKECHUS V1013 +1,98°.

5.HaiiTi mpoM3BOAHYIO MEPBOTO MOPs/IKa HesIBHOM QyHKIMU y(X), 3aJaHHOW YpaBHEHHEM
5-x=arcsin(x+y).

6.Haiiti mpomsBoayto GyHKIMK Z = /X* + Yy B Touxe A(1; 1) B Hanpasnennn Touknu B(3;
2).

7.MccnenoBats Ha JTOKANBHBIH SKCTpeMyM QYHKIMIO Z=X2—Xy+Yy2.

Bapuanm 4.

1.Haiiti o0GnacTu onpenenceHust GyHKIMN: a) Z = arctg\/x— D 6) Z=XC+ Yy —1+8/X—Y.

2.Haiitu nBoliHBIE ¥ TOBTOPHBIE Mpeaeibl QYHKIMHA B yKa3aHHBIX TOUKAX, €CJIM OHH CYIIe-

CTBYIOT:
JXy+9-3 1
Xy

a) = B Touke (0;0); 6) z=ysin— BTouke (0; 0).
X

3.Haiiti nonubie audhepeHnnansl NepBoro ¥ BTOPOTo MopsakoB GpyHKImU Z=INncos(x+Yy).

4 .BbIYHCIUTh TPUOIMKEHHOE 3HAUEHUE BRIpAXEHHS /3,97 + 3,03.

5.HaiiTi mpou3BOAHYIO EPBOTO MOPsiKa HesIBHOM QyHKIMU y(x), 3a1aHHON ypaBHEHUEM
x2+y+In(x>-y?)=a?

6.BeraucnuTh npou3BoaHyo GpyHkuuu Z=X2y? B Touke A(1;2) B HampaBIEHHU TOUYKH
B(5;4).
7 YccnenoBats Gpynkmmo z=x3+y3-15X Ha 3KCTpeMyM.
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KonTpoabHasi padora 6 (pasmes 16)
Bapuanm 1.
1. Beruucauth 1BOMHON HHTETpall .UCOS (X+ y)dxdy, rae obnacte D orpanuyeHa JMHUSIMU
D

x=0,y=x,y=m
2. BEIYUCIUTH B MOJSIPHBIX KOOPAMHATAX IBOWHOW WHTETpal J.J.1/16 —x? — y?dxdy, rae 06-
D

nacte D orpanmueHa Ookpy:KHOCTbIO x2+)2=186.
3. BeruncauTs miomaas miockoi Gpurypsl, orpaHMYeHHON TuHusAMu xy=4, x+ y—5=0.

4. BBIYHCIIUTH TPOMHOU MHTET P _[U (xz + y)dxdydz o o6nactu T, orpaHHYEHHOM I10-
T

BepxHocTsimu X=0, x=1, y=0, y=1, z=-1, z=1.
5. BeIUMCANTS KPUBOIMHENHBIM UHTETPAJI 110 KOOPAMHATAM: J. (2 - y)dx+ xdy, L — apka muk-
L

gouapl X=t-sint, y=1-cost, 0<t<27r.
6. ITokazaTp, 4TO MHTErpal j. 2y cosxdy— y? sinxdx no mo6omy 3aMKHYTOMY KOHTYpY C, co-
C

JeprKalieMycsi B OHOCBsI3HOM obnactu D, paBen Hy:ro.

Bapuanm 2.
1. BBIYHCIUTD JABOMHOM HHTETPAI ﬂ (x* + y)dxdy, rme obmacts D orpaHndena THHUAME
D

y=x, y=vx

2. BBIYMCIUTD B MOJSPHBIX KOOPMHATAX IBOWHON MHTErpal ” (x* + y*)dxdy, rme o6nacts
D

D orpanmueHa OKpYXKHOCTBIO x2+)2=2ax.
3. BHIUMCIINTG TIOMAb MIOCKOH (QHUTYphI, OTpaHMYEHHON THHUAME y2=4x+4, x+y=2.

4. BBIYHCIIUTH TPOMHOM MHTETPA ”J zsin(x + y)dxdydz, rae o6macte 7 orpaHuueHa Io-
T

BepxHocTsiMu X=0, x=7, y=0, y=x, z=0, z=1.
5. BerUMCIuTh KpUBOJIMHENHBIA HHTETPAI IT0 KOOPAUHATAM: I(X + y)dx+(X—y)dy, L -
L

OKPYKHOCTb Xx2+)?=4,

6. [TokazaTp, 4TO UHTETrpas § sin? ydx+ xsin2ydy o mo6oMy 3aMKkHyTOMY KOHTYpy C co-
C
JieprKaleMycsi B OAHOCBSI3HOU obsactu D, paBeH HyJTO.

Bapuanm 3.
1. BeruucauTh 1BOMHON UHTETpall J.J. (2x — y)dxdy, roe obnacte D orpannyeHa TUHUSMU
D
y=x2, y=4.
2. BBIYucIuTh B MOJSIPHBIX KOOPJMHATAX JBOWHOW MHTETpall H X% + y?dxdy, rae o6macts D
D

OTpaHMYeHa OKPYKHOCTBIO X2+y2=a?.

3. BeruucnuTh miaomaas miockoi purypsl, orpaHMYeHHON TUHUAMU: xy=¢, y=e”, y=1.
4.BBIYUCIIUTH TPOHHON HHTETpa I” (x+y+2)?dxdydz rue o6nacts T orpaHuueHa Ho-
T

BepxHocTsamu: X+y+z=1, x=0. y=0, z=0.
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5. BeIunCANTh KPUBOIMHENHBIM HHTETPAJI [0 KOOPAMHATAM: I(4x + y)dx+ (X +4y)dy, L — oy-
L

ra mapabonsl y=x* ot Touku A(1; 1) o Touku B(-1;1).
2
6. [lokazaTp, 4TO UHTErpa § 2xIn ydx+ X dy mo mobomy 3amkHyTOMY KOHTYpY C, coaep-
5 y

XKalemycsl B OHO CBsi3HOU oOmactu D, paBen Hyiio.

Bapuanm 4.

1 Bbumith JBOMHON MHTErpa ”sin(x + y)dxdy, roe obnacte D orpannuena nuausmu x =0,
D

2 BpruncauTh B MOJSIPHBIX KOOPAUHATAX JIBOMHON MHTETpaj ” J1—x% —y?dxdy, rae 06-
D

nacts D orpaHnueHa okpyHOCTbIO x2+y2=1.
3 Beraucnute miomanb mIiockon GUrypel, orpaHUueHHON JIMHUsIMA ) = v X, x=4, y=0.

ABBIYUCIUTD TPOHHOM MHTETrpa H (Xy + z)dxdydz rae obnacte 7 orpaHuveHa MOBEPXHO-

ctamu X=0, x=1, y=0, y=2, z=0, z=3.
5 BeIuncauTh KPUBOIMHEHHBIM MHTETPAJI 110 KOOPIUHATAM: Jydx+ 2xdy, L — nyra mapa6oJib
L
y=x3 or Touku A(0, 0) 1o Touku B(2, 8).
6 Iloka3aTk. 4TO MHHTErpaI f (3x%y + 2y*)dx + (x* + 6xy?)dy 10 M06OMY 3aMKHYTOMY KOHTYPY
C
C, cogepxaiieMycsi B OJHOCBsI3HO obnactu D, paBen Hy:to.

KonTpoabsHnasi padora 7 (pasmea 17)

Bapuanm 1.
= 1
1.Mcxonas u3 onpeneneHus CX0AMMOCTH, UCCIIEI0BATh CXOAUMOCTD psija Zz—
~'n“-3n+2
n®+2n

2.I1o HeoO6xoauMOMY MPU3HAKY CXOJUMOCTH, UCCIEI0BATH CXOUMOCTH psiia Z 3 .
~ n°+3
© n2
3.I/ICCJ'IC,[[OB8.TB CXOOUMOCTD psAaa Z
n=1

10 ICPBOMY IIPU3HAKY CPABHCHUA.

n® +5n?
4 I/ICCJ'IG,[[OBaTB CXOOUMOCTH p;{z[a Z— 110 BTOpOMy HpI/I3HaKy CpaBHeHI/IS{.
+

n=1
5.UccaenoBarb CXOAUMOCTD pPAAOB, UCTIOJIB3YS NIPU3HAKU CXOAUMOCTHU I[anaM6epa nmu Komm:

- !, I
) Eé;}ﬁT’ ) 2irniD

6.VccnenoBath Ha aOCOTIOTHYIO U yCJ‘IOBHyIO CXOJIMMOCTH 3HAKOTICPEMEHHBIE PSIIBI:
N (2n)!,
o 0 & o 3y

Bapuanm 2.

2\/_+3

o0

1.Mcxons u3 onpeneneHusi, HCCiea0BaTh CXOAUMOCTD psijia Z 3
n=1
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0 n
2.I1o HeoOXoaUMOMY MPU3HAKY MCCIIEIOBATh CXOIUMOCTD psifa Z[LL —j )
n=1 n

3.UccnenoBaTh CXOUMOCTH psijia Z
n=1 NV N

3n? +1
“2n* +3

10 IIEPBOMY IIPU3HAKY CPABHECHMUS.

4.VccnenoBath CXOAMMOCTD psijia Z 10 BTOPOMY MPU3HAKY CPABHEHHUS.

S.I/ICCJ'IGI[OBaTB CXO0OAUMOCTD psAAO0B, HCIIOJIb3Y: IIPHU3HAKHA CXOANMOCTHU Z[anaM6epa mm Komm:

2
23" +1 "
o Y21 5 .
nZl‘ 2"t Z n+1
6.HCCH€HOB3TB Ha a6COJ'IIOTHyIO nu YCHOBHyIO CXOOUMOCTH pﬂI[BI:

a) i(_l)n—12-5-8 (3n 1)’ 6) Z( )_IW'

Bapuanm 3.

o0
1.Mcxons u3 onpenenaeHus, UCCIeI0BaTh CXOJAUMOCTD psiaa Z 2",
n=1

5n° +3
2.I1lo HeoO6xoauMOMy MPU3HAKY MCCIIEIOBATh CXOIUMOCTD psifa Z 1
+
n=1

< 1
3.UccnenoBaTh CXOIUMOCTH psiia Z—
= n(n+3)

4.VccnenoBarb CXOAUMOCTD psiaa Z

1
24/n°+n

110 IIEPBOMY IIPU3HAKY CPAaBHEHHUS PSJI0B.

I10 BTOPOMY IIPU3HAKY CPABHCHUA.

5. HCCJ’IGI{OB&TB CXOAUMOCTD pAAOB, UCTIOJIb3Ys NIPU3HAKU CXOAUMOCTHU I[anaM6epa mm Komn:

)Z(n 1)|. Z(2n+1) '

6.I/ICCJ'ICI[OB8.TB Ha 8.6COJ'IIOTHYIO " YCIIOBHYIO CXOAUMOCTD PAABI:

= n’ = COSN
1) ——; .
9) le( ) 514

Bapuanm 4.

2 1
1 Mcxons us OIPCACIICHUA, UCCIIEA0OBATh CXOAUMOCTD psiaa z

n= Z(n l)(n+2)

2.1To HEOOXOAMMOMY MPU3HAKY UCCIIE0BATh CXOJUMOCTD psia Z (-2)".
n=1

o0
3.UccnenoBaTh cX0IMMOCTD psifa z

n=1
0 n2
4.MccnenoBath CXOIUMOCTD psia Z

n=1

10 IEPBOMY ITPU3HAKY CPABHEHMSI.

10 BTOPOMY NPU3HAKY CPaBHEHMS.

5.HUccaenoBarh CXOAUMOCTD PAAOB, UCITOJB3YA IIPU3HAKU CXOAUMOCTH I[anaM6epa nmm Kommw:

= 30 = 1(2n+1)"
03yl o sz
n:12 (n+1) n:1n 3n_1

6. HCCJ‘IG}IOB&TB Ha a0COJIIOTHYIO U YCIIOBHYIO CXOJUMOCTD PSI/IbI:

smn n+1
+ 0) Z'( D’ nR"+3)

23



KonTpoabnas padora 8 (pazaen 18)

Bapuanm 1.
1.Haiiti 06:1acTh CXOIUMOCTH M MPEACIbHYIO QYHKINIO (YHKITMOHATHHON MOCIIEA0BATE b=

nZ
n2(x?+1)+x
2.Haifti 061aCTH CXOXHMOCTH (QYHKIIMOHATBHBIX PSIIOB:

Q) Z(@jn, 0) l;Z::x“sinzin.

3.Jloka3aTh, 4TO PSABI CXOASITCS PABHOMEPHO B YKa3aHHbBIX IPOMEKYTKaX:

a YL 02 9 3 O [oﬂ

~n?x? +n

Hoctu f (X)=

Bapuanm 2.

1.HaiiTu 061acTh CXOQUMOCTH U MpeAebHY0 GYHKINIO GYyHKIIMOHATIHLHON MOCIEA0BATEb-
n

Hoctu f (X)= IR
+

00

n-°x
2.Haiiti 001acTH CXOMUMOCTH (PYHKIIMOHATIBHBIX PSJIOB: @) ZF 0) Zm
n=1 n=1

3.HOKa3aTB, YTO pAAbI CXOOATCA PABHOMEPHO B YKA3aHHBIX ITPOMCEIKYTKAX!:
0 1 . 6 0 1 . x

a) z 3 iy ! (_00, + 00), ) Z—ZS n H’ (—OO, + oo)
n=1 n-e n=1 n

Bapuanm 3.

1.Haiiti 06:1acTh CXOOUMOCTH M MPEACIbHYIO QYHKINIO (YHKITMOHATHHOU TTOCIIEA0BATE b=
n

2n><2 '

2.Haiitu obnactu CXOI[I/IMOCTI/I (YHKIIMOHATBHBIX PAIOB:

n

=(24+x7)
p Z( )

nel n = e™

3. JIOKasaTL qTO PSAABI CXOIATCS paBHOMEPHO B YKa3aHHBIX ITPOMEKYTKaX:
2) Z 0.1. 6) im (oo, 4 o0)
2 2 1 ! . n l y .
I N°X°+n ~ 3

Bapuanm 4.
1.Haiitu O6J‘IaCTb CXOAMMOCTH ¥ MPEAETbHYI0 (PYHKIHMIO (YHKIIMOHAIBHOMN MOCIIe10BaATENb-

Hoctu f,(x)=

HocTH f (x)—
241

2.Haiitn 06J‘IaCTI/I CXOAUMOCTH (PYHKIIMOHAIbHBIX PSAIOB:

a) ZanOSX ' st 5n

3./loka3aTsk, 4TO psAIbI CXOAATCS PABHOMEPHO B YKa3aHHBIX IPOMEKYTKAX:

) Y o 0) 3 L

KourpoJubsHnas padora Ne 9 (pazneast 19 u 20)
Bapuanm 1.
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x" x—2
1.Haiitt 06:1acTH CXOUMOCTH CTCTIEHHBIX PAIOB: @) Z ; 0) Z ( )
n=1 \/Z (n + l) '

2.Pa3noxuth PyHKINU B CTEIICHHBIE PSAJIBI IO CTEIIEHSM X, UCIIOJIb3YS U3BECTHBIE pa3iioxkKe-

HUS 3JeMeHTapHbIX QyHKIMi. HailTu pagumyc cXoquMOCTH MOTyYeHHOTO psija:
1

a) f(X)=xIn@+x?); 6) f(X)=———

—3x+2
0, —mr<x<0,

2

3.Paznoxurs B psg Oypee dynkiuio  f(X) :{
X, 0<x<um.

Bapuanm 2.

> Z (3- X)

2.Paznoxuth (GyHKIMH B CTETICHHBIE PSABI 110 CTENCHSIM X, UCHOJIb3Ys H3BECTHBIE pa3JIoxKe-
HUS 3JIeMeHTapHbIX GyHKUUN. HaiiTu pagnyc cXoquMOoCTH MOJIYy4eHHOTO psja:

q) f()=—2—; 6) f()=s

Vi-x? 2x% +5x=3’
—sin , = 01
3.Paznoxuts B psag @ypee Qyskmmio f(x) :{ sSinX T<X<
X, 0<x<m.

Bapuanm 3.

o0
1.Haiit 06;1acTH CXOMMOCTH CTEIICHHBIX PSIOB: Q) Z
_1\/_
n=1 3
Z (X + 2) n+1
(n+1"
2.Pa3J'IO>KI/ITI> (yHKIIUU B CTETIEHHBIE PSAABI IO CTEMEHSIM X, UCIIONB3Ysl U3BECTHBIC Pa3IoxkKe-
HUS 2JeMeHTapHbIX QyHKIM. HaifT pagimyc cXoquMoCTH MOyYeHHOTO psijia:
Cvcin? v _ 1
a) f()=xsin“x; 6) f(X)=——.
X —5X+6
0, —7<x<0,

3.P @ F9)=
a310KuTh B ps Dypee pynximun () {sin X, 0<x<r.

Bapuanm 4.

I
1. HaiiTi 00;1acTH CXOIUMOCTH CTEMIEHHBIX PSIOB: ) z (n(z) )): 0) Z( n +1J X2,
n
n=1

2.Paznoxuth QyHKIMU B CTETIEHHBIE PSAABI 110 CTENEHSIM X, UCHOJIb3Ys H3BECTHBIE pa3ioxke-
HUS 3JIeMeHTapHbIX QyHKUUN. HaliTu pannyc cXoquMocTy MOJy4YeHHOTO psja:
2 —2X. 1
a) f(x)=xe; 06) f(Xx)=—"—.
x* +5x—6
-X, —x<x<0,
3.Paznoxuts B psa @ypee pynkuuio f(x) =

—, 0<x«m.
V3

SAJAHUA JJIA ©UTOI'OBOI'O KOHTPOJIA

KounrposabHasi pagora Nel (IIsiTeiii cemectp).
Bapuanm nepeuiii

1.Haiiti ¥ HOCTPOUTH 06JIACTh onpeeaenus GpyHKmMu Z =3/ X+ Y +arccosky).

2.Haittu monuble auddepeHiuans IepBoro U BTOPOTO TOPSAKOB (GYHKIHH Z = /22Xy + Y.
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3.MccnenoBaTh Ha JTOKATbHBIA SKCTPEMyM GYHKIMIO Z=X2+Xy+2y?—3X-6Y.

5.BBIYHCINTH B IPSMOYTOJIBHBIX KOOPAWHATAX UHTETPAT H (x+ 2y)dxdy, no o6mactu D,
D

OrpaHUYCHHOM IMHUAME Y = X2, Y =+/X
6.BBIYUCINTh HHTETPAT .U ydxdy, eciu o6macts D — monykpyr (X—a)?+y?< a?, y=>0.
D
7.BBIYUCIUTH HHTETPA I” xdxdydz, mo o6mactu D: 0<x<1, 0<y<2, x?<z<X.
T

8.BbIuuciInTh KPUBOJIMHEHHBIM HHTETPAJ 110 KOOPAMHATAM .[ ydx — x*dy mo mumum L:
L

x?,  0<x<1

y= OT Hayayia KoopauHar J0 Touku M2; 0).
—x+2, 1<x<2

9.BbIuncanTh KPUBOJIMHEHHBIN HHTETPAJ 110 JJIMHE TYTH I o npsiMoit x-2y-4=0 ot

L

toukn M(0; —2) mo touku N(4; 0).

Bapuanm emopoii.
1. Haiiti 1 1ocTpouTh 061acTh onpenenenns Gpyuxumn Z = 2" + . /In(y + X).

. X
2.Haiitu nonublie muddepeHransl NepBoro U BTOPOro MOPSIAKOB GYHKINU Z = y_ —.

y

3.Mccrenosath Ha JOKANbHBIH SKcTpeMyM GyHKImI0 Z=Xy2-x2y?-xy3, x>0, y>0.

4.BpIYMCIINTD B IPSIMOYTOJIBHBIX KOOPAMHATAX UHTETPAJ ” xydxdy mo o6mactu D, OorpaHu-
D
YCHHOU JTMHUAMU X+2y=2, 2y—X=2.

xdy

5.BbruncnuTh uHTErpan Hz—zl, ecin o0nactb D orpanndeHna TMHUSAMU
X*+y°+
D

y=+1-x* y=0.

6.BeramciInTh HHTErpa ”J(l—Zy)dXdde no oomactu T: 0<x<3, 0<y<3-x, 0<z<1.
T

7.BborurcnuTh KpUBOJMHEHHBIN HHTETpaJl IO KOOpAUHATAM .[ xdx+ ydy mo nmuHum
L

¥, -1<x<0,
—{ or toukn M(-1; ) mo Toukm N(2; 1).

L 0s<x<2
8.Haittu ¢pynxmmo W(X, y) 1o eé monmaomy muddepenmuany dw=6xy>dx-+(6x2y+3y?)dy.

9.BbIuuCInTh KPUBOJIMHEHHBIM HHTETpa M0 JUIMHE TyTH I x* +y?dl mo nepBpoii ueTsepTH

L
OKpY)KHOCTH X=rCOSt, y=rsint.

Bapuanm mpemuii.

1.HaifTu 1 mocTpouTh 061acTh onpenenenus GpyHkuun Z =4y — (x —1)°.

2.Haiitu monabie qudGpepeHIifasl IepBoro U BTOPOro NopsaKoB GpyHKmu Z =€,

3.MccrenoBarh Ha JTOKAIbHBIH SKCTpeMyM (GyHKIHIO Z=2X2+Xy—y?—Xx—3y.

4 BBIYUCIHUTH B IPSMOYTOJIBHBIX KOOPMHATAX HHTEIPA J.J‘ (x* + y*)dxdy 1o o6macru D,
D

OTpaHWYEHHOU TUHHUSIMH Y=X, X+y=2, y=0.
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5.BbruncnuTh MHTErpan H arctg Y dxdy B mossipHBIX KOOpaHHATaX 1o obnactu D, orpanu-
X
D

YEHHOM MOTyOKPYKHOCTBIO X>+)?=1 W 0cbi0 opauHaT, X > 0.
6.BeruncinTh HHTErpa J.” ydxdydz mo o6mactu D: 0<x<2, 0<y<1, y?<z<y.
T

7.BborurcnuTh KpUBOJUHEHHBIN UHTETPAJ jxdy [0 KOOpJIMHATaM [0 JINHUU

Xx+1 -1<x<0,

= ot Toukd M(-1; 0) mo Touxu N(3; 0).
y 1-2, 0<xs3 CLO 30

8.Haiitu ¢pynkuuto W(X, Y) 1o e€ nmomHomy muddepenimany dw=2xdx+cosydy.

—— 1
9.BbIUMCIIUTh KPUBOJIIMHEHHBIM HHTETPAN MO JUIUHE TyTH Jydl 1o napaboie Yy = 3 x* or
L

N 1
Hayaja KOOpAMHAT A0 TOYku | (1; éj

Bapuanm yemeepmeutii.

1.Haiitu 1 mocTpouts 061acth onpejenenus pynkiuu z=arctg(y—x3).

2.Haittu nonnele auddepeHiuas IepBoro 1 BTOPOro MOpaaKos GpyHKuE Z=Ssin?(Xy).
3.MccenoBath Ha JTOKANBHBIH SKCTpeMyM QYHKIMIO Z=X2+6Xy+Yy2-2X—38y.

4.BpIYMCIIUTD B IPSIMOYTOJIBHBIX KOOPJMHATAX MHTETPajl ﬂ (2x+ y)dxdy mo o6mactu D,

OTPAaHUYEHHOU JIMHUSIMHU X = y2 , x=1.

5.Bpruncnute uHTErpa ﬂ (x* + y?)dxdy B moMspHBIX KOOPAMHATAX 110 061acTH D, orpanu-
D

YeHHOH OKPYXHOCTBIO X2+ (y+2)%=4
6.BeramciInTh HHTErpa JH (1—2z)dxdydz mo obmactu D: 0<x<2, 0<y<1, 0<z<2-X.
T

7.BbruvcnuTh KpUBOJUHEMHBIN UHTETPAJ j ydX 1o KoopaWHATaM TI0 JIMHUH

OT Havaja KoopauHat 10 Touku M(3: 0).

_J2x®, 0<x<y,
—-X+31<x<3
8.Haiitu dynkuuro W(X, y) mo e€ nonHomy muddepennuany dw=-sinxdx+2ydy.

N dl .
9.BBIYHCIIATH KPUBOJIMHEHHBINA MHTETPAI IO JJTHHE TyTH I— 1o npsiMoit x—y+2=0 ot
X+Yy
toukd M(2; 4) mo touku N(1; 3).
KonTtpouabnas padora Ne 2

Bapuanm nepeuuii.

—D

n=1

3n+5 . - n—1
2. UccnenoBath Ha CXOJUMOCTbD PSIBL: @) Z 0) Z ;
ant—4n’ T S2n+l
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)52 052

[e) n

X
3. Haiitu 0651acTh cX0IMMOCTH psiaa Z
n= 11 X
n
X
4. UccnenoBathb psif Z Ha oTpe3ke [—1, 1] Ha paBHOMEPHYIO CXOJIMMOCTb.
n=1N+

(n+1)x"
5. Haiitu paguyc cXOIUMOCTH psifa Z D E———
= (2n +1)

6. Hanucatp paznoxenue pynkuun f(x)=arctgx B psx Makiopena.

Bapuanm emopoii.

1.H Z 1
alTH CyMMY psa _
= n(n+1)
T (2n-Dn
2. UccnemoBarh Ha CXOUMOCTD PSBL: @) ZSI _n 0) Z'—Sn,
n=1 n=1
3n+ 1 =1
6) 2) :
Z Z‘l In" n
0 2 n
. X" +NnX
3. Haiitu 06s1acTh CXOIMMOCTH psiaa z _—
n=1 n
cos nx
4. UccnenoBath psig Z B IIPOMEXKYTKE (—00, +00) Ha PaBHOMEPHYIO CXOJIUMOCTb.
n=1
(x+2)"
5. Haittu nHTEpBaN CXOAMMOCTH psia Z 3 e
n=1

6. HaiiTu mepBble TsTh wieHoB pasnoxenus ¢ynxmun f(x)=In(x?+1) B pax MaknopeHa.

Bapuanm mpemuii.

1
~(2n-1)(2n-1)

1. Haiitu cymmy psina z

n +5n 1 st
2. UccrenoBarhb Ha CXOIUMOCTD PSIBL: ) Z 0) Z( ) ;
n=1 I’l +7 3n-1

o 4
n
2 Z o
n=1 -I-n n=1

Xn

3. Haiit 006nacTh cXOIUMOCTH psifa Z

nll
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0 nx
4. UccnenoBaTh B IpoMeEXyTKe (—oo, 0] psag Z 3~ Ha PaBHOMEPHYIO CXOTUMOCTb.
n=1n
2 2
5. Haiitu pagmyc cXOIQMMOCTH psja Z 3" x"
n=1
6. Haiitu pasnoxenne ¢pynknuu f(X)=Cc0s3X B psx MakimopeHa.

Bapuanm uemeepmoutii.

1
~ (B3n—-2)(3n+1)

1. Haiitu cymmy psiza z

2—n. n® + 1
2. UccnenoBaTh Ha CXOUMOCTD PSIBL: @) Z , 0) Z 3
n 1 n+3 n=11"+ 1

n

6) > ntg ﬁn; 9 Y, arcsin1
n=1 3 n=1 n

n
X
3. Haiiti 06J1aCTh CXOAMMOCTH psifia Z

nl2+1

cos? nx
4. UccnenoBath psj Z— B IIPOMEXKYTKE (—00, +00) Ha PaBHOMEPHYIO CXOJIUMOCTb.

nlx
n
S on o (x

5. Haiitu pagnyc cxoauMocTu psaa Z— —
oan+1\2

6. Haiitu nepBbie msth wieHOB paznoxenus Gyunkuuu f(x)=ctgx B psa Teitnopa no cre-

T
MeHIM X — —.

Ilpumepnulii nepeuens 60npocog 011 NPOMEHCYMOYHOU AMmMecmayuu

Bo émopom cemecmpe

1. [TousiTne u cnocoOkl 3a1aHKs (PYHKLUH.

2. YeTHBIC M HEUETHBIC, IEPHOIMUECKIE, OTPAHNUCHHBIE U HEOTPaHMUYEHHBIE (DYHKITNH, 00paT-
Hast QYHKIIHSL.

3. OcHOBHBIE 371eMEHTapHbIe QYHKIIUH, X CBOMCTBA U TPpaUKH.

4. TToHsaTHE U TIpEeN MOCIIeI0BATENbHOCTH U TMOIIOCIEI0BATENbHOCTH.

5. Heobxomumoe ycioBre CXOUMOCTH MTOCIIEI0BATETLHOCTH.

6. Ilpenen cymMMbl, IPOX3BEIEHNUS U YaCTHOT'O MIOCIIEI0BATEIbHOCTEH.

7. MOHOTOHHAs NTOCIIEA0BATENBHOCTD U €€ nipenen. Yucio e.

8. JlemMa 0 BJIOJKEHHBIX OTpe3Kax.

9. IMpenen Gpynkmum B Touke o Komm u 1o Teitne. OIHOCTOPOHHME TIPEIEIHI.

10. beckoHeyHO MaJible M OeCKOHEYHO OoJblINe PYHKINHU, X CBOMCTBA U CPaBHEHHE.

11. Ilpenen cyMMBI, IPOU3BEICHUS M YaCTHOTO (PYHKIHUH.

12. I1epBblif 1 BTOPOI 3aMeyaTeNbHbIE TPEAEIbI.

13. IonsiTe HenpephIBHOCTH (PYHKIMH B TOUKE U HA MHOXKECTBE. TpH ONpeieNieHNs] HENPEPhIBHOCTH (DYHKIINH
B TOUKE.

14. OtHOCTOPOHHSIL HETIPEPHIBHOCTh. TOYKM pa3pbiBa GYHKIMU U UX KJIACCU(PHUKALINSL.

15. Teopemsl o cBoiicTBax (hyHKIMHA, HEIIPEPHIBHBIX HA OTPE3KE.

16. Teopema o cyIIeCTBOBAaHUH M HENIPEPHIBHOCTH OOPATHOM (DYHKIIHH.

17. HenpepbIBHOCTh OCHOBHBIX IEMEHTAPHBIX (DyHKINH.

29



18. PaBHOoMepHast HenpepbIBHOCTE. Teopema KaHTopa 0 paBHOMEPHOIH HENPEPBIBHOCTH (QYHKIIHH.

B mpemuvem cemecmpe
. 3aaun, NPUBOJAIINE K TIOHATHIO TPOU3BOIHOM.
. Onpenenenuie npou3BoIHON. ['eoMeTpruYECKUi 1 MEXaHUYECKUM CMBICIT POXU3BOTHOM.
. YpaBHEHHUsI KacaTeIbHOU U HOPMAJIM K KPUBOM.
. HenpepwiBHOCTH udpdeperiupyemMont GyHKIHH.
. Ilpon3BoIHAsT CyMMBI, TPOU3BECHHUS, YACTHOTO.
. [IponsBoiHas cnoxxHOM U oOpaTHOM GyHKIMNA. Tabiuia Mpou3BOIHBIX.
. Auddepennnan GpyHKIMMU U €10 TEOMETPUUECKUI CMBICI.
. [IpousBoubie u auddepeHuanbl BHICHINX MOPSIKOB.
. Teopema ®@epmel, Poss u Jlarpanxa.
10. IIpaBwia Jlomuranis.
11. ®opmyna Teitnopa.
12. YcnoBus MocTOSHCTBA 1 MOHOTOHHOCTH (D)YHKIIUH.
13. Dkcrpemymsl pyHKIuU. Heo6xoauMoe u 10CTaTOYHBIE YCIOBHS SKCTPEMYyMa.
14. BeInyKJ10CTh ¥ TOUKH neperuda GyHKIUY.
15. AcumnToThl pyHKITUH.
16. [TonHoe uccnenoBanue GyHKIUU U MOCTpOeHUE e€ rpaduka.

O 00101 WN +—

B uemeepmom cemecmpe

1. IlepBooOpa3Has 1 HeonpeieneHHbIN nHTerpai. CBoiicTBa HEONPEAEIEHHOTO UHTETpaia.

2. OcHoBHas Tabauia uHTerpainoB. HemocpenctBeHHoe nHTErpupoBanue. IHTerpupoBanme
CJIOKHOM (DyHKITHH.

3. UnTerpupoBanue 3aMeHoON nepeMeHHoi. IHTerpupoBaHue 1o 4actsm.

4. NaterpupoBanue qpoOHO-palMOHAIBHBIX (YHKIMNA. MeTo HeonpeaeaeHHbIX K03dduiu-
€HTOB.

5. MlHTerpupoBanme NpoCThIX pallMOHANBHBIX Apo0eii. [IoHsATHE 0 He MHTErpUPYyEeMOCTH
byHKIIH.

6. MaterpupoBanne bmHoMuanbHOTO nuddepeniuana. [loncranoBku YeoOrImesa.

7. UHTerpansl BUa J. R(X, Vax? +bx + C}jX. [MoxcranoBku Diinepa.

8. MuTerpupopanye TPUrOHOMeTpUudeckuX QyHKIui. ViHTerpansl Bujia
Isin " xcos™ xdx, j sin axcosbxadx j sin axsin bxdx j cosaxcoshxdx

9. 3amaun, MPUBOASIINE K MTOHITHIO ONIPEIEIIEHHOT0 HHTerpaa. [[oHsATHE onpeieIeHHOTO
MHTETpaa.

10. HeoGxoumoe 1 10CTaTOYHOE YCIIOBHS CYIIECTBOBAaHHE ONPEIEICHHOT0 HHTETpaa.

11. Cymmsr [lapOy. Heobxoaumoe 1 JoCTaTOYHOE yCIIOBHE CYLIECTBOBAHMS ONPEIEICHHOTO
WHTErpaa.

12. OcHOBHBIE CBOMCTBA ONPEAETICHHOTO UHTETpaa.

13. Teopema o cpenHeM 3HaYEHUHU (PYHKIIMH.

14. OnpeneneHHbIi HHTETpaAJ ¢ HIEPEMEHHBIM BepXHUM MpenenoM. CyliecTBOBaHUE IIEPBO-
00pa3Hoil HenpepbIBHOW (QyHKIINU.

15. Boruncnenue onpeneneHHoro uarerpana. @opmyna Hetorona-Jlelioauna.

16.3ameHa mepeMeHHOM B ONIPEIeJICHHOM UHTETpajie U HHTETPUPOBAHHE TI0 YACTSIM.

17. Boruncienue miomaay miockoi GUrypsl, 3a1aHHON B SIBHOM BUJIE U MTApaMETPUUYECKH.

18. Brruucnenue miomnaiy miockoi Gurypsl, 3alaHHOMN B MOJISPHBIX KOOPAMHATAX.

19. TlonsiTHE HECOOCTBEHHOTO HHTETpaja MepPBOro poja. Beranciaenne HecoOCTBEHHOTO HH-
Terpajia MnepBoro pojia 0T HempephIBHON (QYHKIUU.

20. IlonaTue HeCOOCTBEHHOTO MHTETpajia BTOPOro pojia. Brruncienne HecOOCTBEHHOTO MH-
Terpajia OT HeMPEePbIBHOW (PyHKIIMK BTOPOTO po/a.

30



1. O6nacte onpenenenus, rpaduk, JUHAM yPOBHS QYHKIMH JBYX I€PEMEHHBIX.

2. KpatHslii ipezien, MOBTOPHBIE MPe/Iesibl HENPEPHIBHOCTh (PYHKLNHU JIBYX IIEPEMEHHBIX.

3. YacTHble Ipou3BOHBIE U UG depeHIralbl IEPBOTO U BBICIINX HOPSIKOB U (YHKLUH JIBYX
IIEPEMEHHBIX.

4. TeopeMa 0 OCTaTOUYHOM ycia0BUHU AUDdepeHunpyeMocTH PyHKIUHN IBYX I€PEMEHHBIX.

5. YacTHble MPOU3BOJHBIC CIOXKHBIX (QyHKUWH. MHBapuaHTHOCTH mosiHOrO nuddepeniuana
HEPBOrO MOPAIKA CIOKHON (PYHKLUH.

6. IIponsBogHas o HanpaBiIeHUIO. I'paiueHT.

7. OkcTpeMyM (QYHKLMU ABYX IepeMeHHbIX. HeoOxoaumoe ycinoBue 1 10CTaToOuHble YCIOBUS
IKCTpEMYyMa.

8. YcioBHbIN 3KCcTpeMyM, MeTo1 Jlarpanixa.

9. lloHATHE W BBHIYMCIIEHUE ABOWHOTO MHTETpaja B MPSIMOYTOJIbHON U B IPOU3BOJIBHOM 001a-
CTH.

10. 3ameHa nepeMeHHbIX B JBOMHOM HHTerpajie. J[BolHOI MHTErpal B MOJISIPHBIX KOOPANHA-
Tax.

11. IlonsiTHEe W BBIYUCIICHUE TPOWHOTO WMHTEerpayia. L{nmmHapudeckne u chepudeckue Koop-
JUHATBHI.

12. IlpunoxeHus: KpaTHbIX HHTETPAJIOB.

13. KpuBonMHEHbIM UHTErpaj 0 KOOpAUHATAM: TIOHITHE, CYIIECTBOBAaHUE, CBOKMCTBA U BBI-
yucnenune. Dopmyna ['puna.

14. He3aBuCMMOCTb KpUBOJIMHEHHOTO MHTErpaja 110 KOOPAUHATAM OT IIyTH UHTETPUPOBAHUS.

15.KpuBonuHeiHbIi UHTErpall O JUIMHE AYTH: MOHATUE U BHIYUCIECHUE

16. IIpunoxeHuss KpUBOJIMHENHBIX HHTErPAJIOB IIEPBOTO U BTOPOT'O THUIIOB.

B namom cemecmpe

1. YUucnoBsle psabl: MOHATHE, CXOAUMOCTh U cyMMa psiaa. ['eomerpuueckuil pan. CpoiicTBa
cxoaAUMxcs pAnaoB. 'apMoHrueckuii 1 0000IIeHHBIH TAPMOHUYECKUH PAIbI.

2.Heo06xoauMBlii pU3HAK CXOAUMOCTH psifa. TeopeMsl 00 ocTaTke psija.

3. Ilpu3Haku CXOAMMOCTH MOJOXKHUTEIbHBIX PSIIOB.

4. 3nakonepeMenHble psabl. [IpusHak JleiiOHMIIa CXOAMMOCTH 3HAKOYEpEAYIOLIErocs psija.
[Tpumenenue npusHaka JIeHOHHUIA AJ11 BEIYMCIIEHUS MPUOIMKEHHOTO 3HAYE€HUS] CYMMBbI 3HAKO-
YepeayOIEerocs psaa.

5. AGcomoTHas M yCIIOBHAsL CXOAMMOCTb 3HaKOIEPEMEHHBIX pA0B. Teopema 00 abcomoTHON
CXOJIMMOCTH 3HAKOIIEpeMEHHOro psaja. [lepecTaHoBKa 4JI€HOB B a0COIIOTHO CXOJAIIEMCS PAIE.

6. IlonsTHe, 007aCTh CXOAMMOCTH U PaBHOMEPHAs CXOAMMOCTb (DYHKIIMOHAJILHOW MOCIeN0-
BaTEJIbHOCTH U PYHKIIMOHAIBHOTO Psijia.

7. Teopema 0 HENPEPLIBHOCTH IpeiesIbHON QYHKIMM (QYyHKIIMOHATIBHON MOCIEI0BATEIbHOCTH
1 QYHKIIMOHAJIBHOTO Psija.

8. Kpurepuit Ko paBHOMEepHOH cX0AUMOCTH (PYHKLIIMOHAIBHOTO psAA.
9. Ilpusnak Beiiepmrpacca paBHOMEPHON CXOAMMOCTH (YHKIIMOHAIBHOTO psna. Teopema o
HEMPEPbIBHOCTh CyMMbI (DYHKIIMOHAIBHOTO psijia.

10. MarerpupoBanue u quddepeHnrpoBanue GyHKINOHATBHBIX PSIIOB.

11.ITonsTue crenenHoro psina. Teopema AGens o cTemeHHbIX psanax. Paaumyc cxoaummocTu
CTENEHHOT0 psijia.

12.0cHOBHBIE CBOICTBA CTENEHHBIX PSAOB: TEOPEMbI O PABHOMEPHOMH CXOJIUMOCTH M 00 UHTE-
IrpUPOBaHUU U AUPPEPEHINPOBAHNN CTETIEHHBIX PSI/IOB.

13. Paznoxxenue ¢pyHkuuii B creneHusle psabl. Pan Teitnopa.

14. Heo6xoammoe U TOCTaTOYHOE YCIOBHUE PA3IOKUMOCTH (DYHKIIMH B CTETICHHOM PSI.

15. locTarouHoe ycIoBHE PAa3I0KUMOCTH (PYHKIIUH B CTETIEHHOU PSII.

16. Paznoxenue snemeHTapHbix pyHkuuil B pan Teinopa. [IpubnukeHHbIE BBIYMCIEHUS C
MIOMOUIBIO CTETIEHHBIX PS/IOB.
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17. Tpuronomerpuueckuii psang dypee. Teopema Jlupuxiie 0 JOCTATOUHBIX YCIOBHUAX Pa3JIo-
XKUMOCTH (pyHKIHI B psin Dypee.

18. Pazyioxenue yeTHOU 1 HedeTHOU PpyHKIuH B psag Dypoe.

19. IloHsATHE MEPUONUYECKOTO MPOAOIDKeHHs (yHKIMU. PasnoxxeHne (yHKIMNA B TPUTOHO-
merpuueckuii psg Pypee B mpomekyTke [0, 7).

20. Pa3noxxenue GpyHKIMiA B TpuronoMeTpuueckuii psg @ypee Ha orpeskax [, 1], [0, ].

5.4 MeToanyeckue MaTepHaJibl, ONpeaesiioiue npoueaypbl oleHMBAHUS 3HA-
HHU, YMEHUIl, HABBIKOB M (MJIH) ONBITA JeSITeJIbHOCTH, XapaKTepUu3yIuXx 3Tanbl GopMu-
POBaHUSA KOMIIETEHIIUIA.

Pesynbratel (opmupoBaHMS KOMIOETEHLIMN MO TUCIUILIMHE OICHUBAIOTCS MO OallIbHO-
PEUTUHIOBOM CUCTEME.

Bcero mo gucruminHe cTyneHT MoxkeT Habpath 100 6amioB (uiu Gonee ¢ yaeToM OOHYC-
HBIX 0aIoB), U3 KOTOPHIX 20 6aJIOB COCTABIAIOT OAIIIBI 32 MOocenaeMocTb, 50 — 3a aKTUBHOCTb
u 30 CTyZIeHT MoJIy4aeT Ha 3a4eTe WM Ha IK3aMEeHe.

Bcero mo aucrumnimHe mpeaycMoTpeHo aBa moayuns. [is pacuera 6amiioB, MOTYYEHHBIX
CTYJEHTOM 32 MOJAYJb U UTOTOBOTO PEUTHUHIA C YYETOM TPYAOEMKOCTH JUCIHILTUHBI, BKIIOUYCH-
HOW B Y4eOHBIN IUIaH, MOKa3aTenu (10 MOCEUICHUI0, aKTUBHOCTH, PYOSIKHOTO KOHTPOJIS) TIepe-
MHOJKAIOTCS Ha COOTBETCTBYHOIIME Kod(hduuueHtsl. JlanHble KOIPPUIMEHTH ONPEAesSIOTCs
OTJIENBbHO JJIs1 KaXKA0I0 MOJYJIS CAEAYIOLIMM 00pa3oM:

Koaddumment nocemenust - Krocen =10/ Niay,

Koaddurment aktuBHoCTH - Kacrus =25/ Naxcrus.

I'ne:

Nisar, — KOJIMUECTBO 3aHATUH (T1ap) MO TUCLUUILIMHE B TJAHHOM MOJTYJIE;

Naxrue, — MAaKCUMAaJIbHOE KOJIMYECTBO OA/LIOB, KOTOPOE MOXET HaOpaTh CTYJEHT Ha 3aHATHSX
(MpaKTUYECKNX, CEMUHAPCKHX, JTa00paTOPHBIX) B JAHHOM MOJyJIe + OaJuIbl, MOTyYeHHbBIE Ha PyOexK-
HOM KOHTpOIJIE.

Basutel, mosTydeHHBIE CTyJEHTaMH, 3aHOCATCS B JKypHAJI Cpa3y IOCIe OKOHYAHHS 3aHSATHS, BO
BpeMsi KOTOPOTo 3TH Oasuibl ObUTH MOTYYEHBI.

OreHKa Ha TIPOMEXYTOYHOM KOHTPOJIE (3a4eT, SK3aMEH) BBICTABIISICTCS 10 pe3yJibTaTtam Oaii-
JIOB, TIOJTyYEHHBIM CTY/IEHTOM B CyMMe 000MX MOAYJIEH O cietyroliei Tadnuie

Habpannble cTyieHTOM Ouenka Ha poMexyToyHoM | OrieHka Ha TPOMEKYTOUHOM
OauTeI KOHTPOJIE, €CITM TUCIMIUINHA | KOHTPOJIE, €CIN JUCIUTLIMHA
3aBEpLIACTCsI FK3aMEHOM (3a- 3aBEpIIACTCS] 3aUETOM
YETOM C OLIEHKOM)
ot 0 10 50 HEYJIOBJICTBOPUTEIILHO HE 3a4YTEHO
or 51 no 64 YJIOBJIETBOPUTEIBLHO 3a4TEHO
oT 65 o 74 XOPOIIIO
ot 75 1o 100 OTIIMYHO

Jl1is ipotiefyphl OIICHHBAHHUSI HCTIONB3YIOTCS TECThI, KOHTPOJIbHBIE pAOOTHI.

HauGonee crtocoOHBIM CTYIeHTaM TPEIo1aBaTelh PEKOMEHIYET CIICIUATBHYI0 HAYIHYIO
pa3paboTKy OTAENbHBIX TEM M MpoOJeM Kypca B paMKkax padoThl KadeapalbHOTO KPY>KKa CTy-
JCHYECKOT'O HaquOFO O6HIGCTB3 C HOCJ'IeI[y}OHH/IMI/I BI)ICTYHJ'IGHI/IHMI/I Ha CXKEroaHbIX HaquBIX
KOH()EPEHIIUSIX YHUBEPCUTETA.

Tecmuposanue: Ha TIPAKTUYCCKUX 3aHATHSAX pPeaTH3yeTCs TECTHPOBAHHE CTYJICHTOB C
eI KOHTPOJISL PE3YJIbTATOB UX CAMOCTOSTEIHHON PabOTHI IO YCBOCHUIO OCHOBHBIX MOHITHIA U
TEM Kypca.

Ouenka pabomul c mecmosviMu 3a0aAHUAMU:
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0- 20 % mnpaBUIBHBIX OTBETOB OLEHUBAETCS KaK «HEyIOBIeTBOpUTEnbHOY»; 30-50% -
«ynoBieTBoputensHO»; 60-80% - «xopomioy; 80-100% — «oTauuHO».

Cucmema oyenKu omeema cmyoenma Ha 3aueme:

Onenka "He3auTeHO" BBICTABIISIETCA IIPU HE3HAHUM OCHOBHBIX BOIIPOCOB MaTepHalia Wiu
IIPU HAIUYUU TPYyObIX OIIMOOK B OTBETAX HA HUX, HEYMEHHUU Ha OCHOBE TEOPETUYECKUX 3HAHUUN
pelaTh NPaKTUYECKUE 3aJauu.

Orenka "3a4TeHO" BBICTABIIACTCS MPHU JOCTATOYHO IMOJTHOM 3HAHWUU MaTepHalia ydeOHOM
IIPOrpaMMbl, OTCYTCTBUM CYILIECTBEHHBIX HETOUHOCTEH MPHU €ro U3J0KEHUU U B OTBETaX Ha BO-
IIPOCHI, yMEHUHU pelllaTh MPaKTUYECKUE 3aJauu.

Cucmema oyenku omeema cmyoenma Ha IK3IAMeEHe:

OneHka 3a KaKIbplii BOIPOC M UTOrOBas OIIEHKA BBICTABIAETCA B 4-X OaJIbHON CHUCTEME:
"oTnmyHO", "X0pomo", "y10BIE€TBOPUTEILHO", "HEY 1OBIETBOPUTENBHO". IIpH aTOM:

Ornenka "OTIIMYHO" BBICTABIISICTCS MPU TTYOOKOM M BCECTOPOHHEM 3HAHWUW MaTepHuaia
y4e€OHOM MpOrpaMMbl, TPAMOTHOM U JIOTUYECKH CTPOMHOM €ro M3J0KEHUH, YMEHUU Ha OCHOBE
TEOPETUUECKUX 3HAHUU pelaTh NPaKTUYECKUE 3a4a4H.

Onenka "xopouio" BBICTaBJISETCS MPU TBEPAOM U JOCTATOYHO MOJIHOM 3HAHUU MaTepua-
Ja y4eOHOU MporpamMmbl, OTCYTCTBUU CYIIECTBEHHBIX HETOYHOCTEH MPH €ro M3JI0KEHUU U B OT-
BETaxX Ha BONPOCHI, YMEHUHU PELIaTh MPAKTUYECKUE 3aauu.

OueHka "yA0BJIETBOPUTENBHO" BBICTABISETCS NIPU HATMYUE HETOYHOCTEH B 3HAHUU OC-
HOBHOI'O0 MaTepuasa, pu JOMYLUIEHUH OIIMOOK IpY BbIIOIHEHUH TPAKTUYECKUX 3aJaHUM.

OueHka "HEyJOBICTBOPUTENIBHO" BBICTABISIETCS] TP HE3HAHUU OCHOBHBIX BOIPOCOB 3K3aMEHa-
OUOHHOI'O OujeTa Win HAJIMYUHU Fp}I6LIX olIMOOK B OTBETAX Ha HHUX, HCYMCHHHU Ha OCHOBE TCOPECTUYCCKUX
3HAaHUU pelaTh MPAKTUUYECKUE 3aJaul.

8. IlepevyeHb OCHOBHOI1 M TOMOJTHUTEIbHOI Y1e0HOI TUTEPaTYyPbl, HEOOXOTUMOIi 1715 0CBOe-
HUS AUCHUILTHHBI (MOIYJIs)
8.1. OcHoBHAas1 yueOHasl JUTEpPATypa

1. bepmant A.®., Apamanosuu W.I'. Kparkuit kypc mMaTematuueckoro ananusa. -M.: Jlanb. 2009. -
736 c.

2. Jdemumosuy b.I1. COopHMK 3amay W ynpaKHEHUH Mo MaTemMaTHdeckomy aHanusy. —CI10: Jlaus,
2006. - 544 c..

3. AxmeroBa, ®@. X. Beenenne B ananmuz. Teopus npenenos. YacTs 3 : MeTOIM4YEeCKHE yKa3aHUS K pellie-
HUIO 337124 1o TeMe «[Ipeen u HenmpepbIBHOCTD (DYHKINHY AUCHUILIHHBI «MaTeMaTHUeCKUi aHaIu3» /
®. X. Axmerona, T. A. Jlackonas, W. H. IleneBuna. — MockBa : MOCKOBCKUI TOCYIapCTBEHHBIN TEXHU-
yeckuil yHuBepcuteT umenn H.O. baymana, 2014. — 28 ¢. — ISBN 978-5-7038-3998-0. — Tekcr :
3JICKTPOHHBIH // DiekTpoHHo-0nOroTeunas cuctema I[IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/30865.html
4. brixosa, O. H. IlpakTiky™m 1o MaTemMaTuueckoMy aHanu3y : yue6Hoe nmocobue / O. H. Bbrikona, C. 1O.
Komnsrun, b. H. Kykymkuna. — Mockga : [Ipomereit, 2014. — 277 ¢. — ISBN 978-5-9905-8861-5. —
TekcT : 31eKTpOoHHbIH // DnekTpoHHo-0nbaroTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/30409.html
5. Tep-Kpuxopos, A. M. Kypc maremaTideckoro anasimsa : yaeoOHoe nocodue ams By3oB / A. M. Tep-
Kpukopos, M. 1. lllabynun. — 6-e u3a. — Mocksa : BUHOM. JlaGopatopust 3Hanwmii, 2015. — 673 C.
— ISBN 978-5-9963-2987-8. — Tekcr : aneKTpoHHBIH // DnekTpoHHO-0nbaroTeynas cucrema [IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/88987.html

6. @uxrtenronsy [\M. Kypc nuddepeHunanibHOro 1 UHTETpaJbHOrO UCUUCIICHUST Y4eOHHK B
3-x 1. T.1 9-¢ n3n. U3a-so «Jlaub», 2009.-608 c.

7. ®uxrenrons [.M. Kypc nuddepeHunansHOro 1 HHTErpaqbHOro UCUUCICHNUST YUeOHHUK B 3-X
1T. T.2 9-¢ m31. U3a-Bo «Jlauby, 2009.-800 c.

8. duxrtenroinpi [.M. Kypc auddepeHimaibHOro U HHTErPaabHOr0 UCUHUCACHUS Y 4eOHHUK B 3 -
x 1T. T.3 9-e uzn. U3x-Bo «Jlauby, 2009.-656 ¢

9. Kepumos K.I'. luddepennnanbHoe U WHTETpaIbHOE MCYHCICHHE (YHKIIMH MHOTHX Iepe-
MEHHBIX. Y4eOHOe Mocobue il OpraHu3alud MEKCECCHOHHOW CaMOCTOSTEIIPHOM pabOThl CTYACHTOB
3a049HOTO OTAEJCHHUsI MaTeMaTHYecKoro U ¢pusnveckoro pakynpreToB. Maxaukana JI'TTY, 2006.
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8.2 lomosHUTeIbHAS yueOHAasl IUTepaTypa

1. Bepmant A.®., ApamanoBuu W.I'. KpaTtkuii kypc marematmueckoro aHamuza. -M.: JlaHb.
2009. -736 c.

2. HemupoBuy B.I1. COopHHMK 3amauy W ympaxHEeHHH MO MareMaTHueckomy ananuzy. —CII6:
Jlanp, 206. — 544 c..

3. 3opuu B.A. Maremaruueckuii ananu3. M.: Hayka, 4.l 1981, u.1l 1984.

4. Hukonbckuii C.M. Kypc matemarnyeckoro ananuza. T.1 u 1.11. M.: Hayka, 1972.

5.5CmupnoB B.U. Kypc Beicmieit marematuku. T.1 u 1.11. M.: Hayka, 1965.

6. Tep-Kpuxopos A.M., [lladbynnn M.U. Kypc matemarnueckoro ananuza. M.: Hayka, 1988.

7. ®uxtenronsi] .M. Kypc auddepennmanrsHOro 1 HHTETpaTbHOTO UCUUCIEHUST Y 4eOHUK B 3-X
1T. T.1 9-¢ u3n. N3a-Bo «Jlauey, 2009.-608 c.

8. ®uxrenronsn [.M. Kypc nuddepeHunanrsHOro 1 HHTETPaibHOTO HCYUCICHUST YUeOHUK B 3-X
1T. T.2 9-¢ n3a. U3a-Bo «Jlanb», 2009.-800 c.

9. ®uxrenrousi .M. Kypc nuddepeHnnanbHOro U HHTErPaTbHOTO UCUUCIICHUST YUYeOHHK B 3 -
x 1T. T.3 9-e u3n. N3a-Bo «Jlaub», 2009.-656 ¢

10. Kepumos K.I'. luddepernnansaoe 1 MHTETpabHOE HCUMCIeHUE (DYHKIMA MHOTHX IIepe-
MEHHBIX. YUeOHOe MocoOHe Ul OPraHrn3aluu MEKCECCHOHHON CaMOCTOSTENIbHOW pabOThl CTyIEHTOB
3209HOTO OT/JEJICHUS MaTeMaTHYeCcKOTo U Ppuzndeckoro ¢akyiabTeToB. Maxaukana JAI'TIY, 2006.

9. llepeyeHnb pecypcoB HH(POPMATMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu «UHTEpHET», HEO0O-
XOMMBbIX /1151 OCBOEHUSI THCHMILIUHBI (MOTYJI51)
DJIEKTPOHHBbIE Pecypcehl:
1. ht tp://www.math.ru — maremaTnueckuii caiit
2. ht tp://window.edu.ru/window — undopmarmonnas cucrema «Equnoe ok-
HO JOCTyTa K 00pa3oBaTeIbHBIM pecypcam» ¢ OOMMPHON OHOIMOTEKON IO OCHOBHBIM pa3/iesiaM MaTeMaT
HUKH

3. ht tp://www.exponenta.ru/ - o6pa3oBaTeibHbIl MATEMATUYECKHUI CAT

10. MeToanyeckue yKkazaHus I 00y4arOIIMXCsl 0 OCBOCHUIO JUCHMILIMHBI (MOIY-
JIfA)

Jlis M3ydeHus Kypca CTyleHTaM HEOOXOJUMO HCIOJb30BaTh JIEKIIMOHHBIA MaTepual,
y4eOHUKHU U ydeOHble ocoOus U3 CIHUCKA JIUTEPaTyphl, CTAThU U3 MEPUOINUECKUX U3AAHUHI, pe-
Cypchl MH(pOpMaIIMOHHO-TeIEKOMMYHHKAIIMOHHOH ceTn «IHTepHeT»

Kpowme Toro, rieecoo6pa3zHo UCTIOIB30BATh CIEAYIOMNE METOANIECKNE MAaTePHATIbL:
BapuaHTbl KOHTPOJIBHBIX pabOT U TECTOB.
3amaun I MPAKTUYECKUX 3aHATUN CAMOCTOSITEIBHOM PabOThI
Pa3znatounblif MaTepuan A NPaKTHUECKUX 3aHATHH.
3aI[aHI/I$[ AJI IIPOMEKYTOUYHOT'O U TCKYIIECTO KOHTPOJIA 3HAaHUH CTYACHTOB.
OeKTpOHHYI0 0a3y JaHHBIX MO AUCLUIIUHE.

PaGouue TeTpaau cTy1€HTOB.

ogakrwdE

I[J'ISI TECOPECTUYCCKOTO U MPAKTUICCKOTO YCBOCHUA TUCHUIIIIMHDBI 00JIbIIIOE 3HAYEHUE NME-
€T caMOCTOsITeNIbHasl paboTa CTYJIEHTOB, KOTOPas MOXKET OCYIIECTBIIATHCS CTYI€HTAMU MH/UBH-
IyaJbHO | TIOJT PyKOBOJCTBOM ITPEIOIaBaTEIsI.

CamocrodrenbHas paboTa CTy/A€HTOB, MPEAYCMOTPEHHas! yu4eOHbIM IJIAaHOM B 00beMe He
meHee 50-70% o61ero Koau4ecTBa 4acoB, HaIpaBiieHa Ha OoJiee IIy0OKOe YCBOEHUE U3ydaeMo-
ro Kypca, (hPOpMUpOBaHHE HaBBIKOB HCCIIEI0BATEIbCKONW pabOThl M1 OPUEHTHPOBAHUE CTYJACHTOB
Ha YMCHUC NPHUMCEHATb TCOPCTUICCKHUEC 3HAHWA HAa IIPAKTHUKE.

Tocne Usyderusa meopemudecKkoco mamepuaia cmydeHm 00IiCeH:
- 3HAaTb OCHOBHBIC aKCHUOMBI U TCOPEMBI MATECMATHYCCKOI'0 aHaJIn3a.
- OBJIAACTb MECTOJaMHU JOKA3aTCJIbCTB TCOPEM B MATEMATUICCKOM aHAJIN3EC.
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Ilo okoHyanuu npaxmuuecko2o Kypca cmyoenm OO0JIHCEeH:
- OBJIQJIETb OCHOBHBIMU METOJIaMH PEIICHUS 3a]1a4.

Jlis ycnemHoro ocBoeHHs yueOHOro MaTepuaia Kypca «MaTeMaTndeckuii aHaau3» TpeOyroTcs
cucreMaTruyeckas paboTa IO M3YYEHUIO JIEKIUH U peKOMEHIYeMOMN JUTEpaTyphl, PELICHUIO JAoMall-
HUX 33724 U JIOMAIIHUX KOHTPOJBHBIX Pa0OT, a TaKKe aKTHBHOE y4yacTUe B PabOTE MPAKTHUYECKUX
3aHATHH.

[Toka3zareneM OCBOCHHS MaTepHalia CIYXHT YCIIEIIHOE pPelIeHHe 33a/1ay, MpeaiaraeMpix B J1a0o-
paTopHbIX paboTax, BHIMNOJIHEHUE AOMAIIHUX 33aJaHUH, ayIUTOPHBIX CAMOCTOSATENbHBIX U KOHTPOJIb-
HBIX paboT.

B xayecTBe OLICHOUYHBIX CPEACTB IIPOrpaMMON TUCIMILIMHBI IIPENYCMAaTPUBACTCS:

® TeKyIIUNA KOHTPOJIb (ay TMTOPHBIE KOHTPOJIbHBIE pa0OThI, JOMAILITHUE 33aHUS).

® 1ITOrOBOI KOHTPOJIb (3a4eT MM SK3aMEH).
Dopmbl meKyue2o, nNpoOMeAHCYmoyHo20 U UMo208020 KOHMPOJIA.

Texywuii KOHMpPONb:

- CamocTosTenbHbIe PadOTHI

- UenuBuyanpHbIC 3a1aHUS

- Onpoc CTyJIeHTOB
Ilpomedsicymounulii KOHMpOTb:

- KontponsHas padota mo Kypcy
Hmozosvlil koHmponw:

- 9K3aMEH WJIU 3a4eT

11.Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIH, HCNOJb3yEMbIX IPH OCYIIECTBJIEHUHU
00pa30BaTeIbLHOIO NMPoUecca MO0 JMCHUHUILINHE (MO1YJII0), BKJIKYAs NepeYeHb MPOrpaMMHO-
ro odecrieyeHnss 1 ”HGOPMAIHOHHBIX CIIPABOYHBIX CUCTEM

1. DOnekTpoHHas OMOIMOTEeKa Kypca, KOHCHEKThI JIEKIUW, 3aJaHusl Ui MpaKkThde-
CKHX 3aHATUH U CaMOCTOSITENIbHON paboThl, BApUAHThl TECTOBBIX 3aJaHUN ISl TIPOBEPKHU TEKY-
IIMX ¥ OCTaTOYHBIX 3HAHWM CTYJ€HTOB, BApUAHTHI 3aJaHUM Ul TEKYIIEr0 U IPOMEKYTOUHOIO
KOHTPOJISI 3HAHUH 00y4aromuxcst

2. KomneroTepHoe U MyIbTUMEIUHHOE 000PYIOBaHHE .
3. MGTOI[I/ILIGCKI/IG peKOMeHI[aIII/II/I 10 I/I3y‘~I€HI/II-O JOUCIIUIIJINHBI.
12. Onucanue MaTepuaibHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 11l OCYIIIECTB-

JIeHusi 00pa30BaTeIbHOIO NMpouecca Mo JMCHUIIHHE (MOAYJII0)

JUid npoBeneHUs JIEKIMOHHBIX W NPAaKTUYECKUX 3aHATHI MMEIOTCA aylIUTOPHUH, OCHa-
IIEHHbIE BCEW HEOOXOAMMOW MeOenbl0 M HMHBEHTapeM. (s OTAeNbHBIX 3aHATHI ayAuTOpUn
OCHAIIIEHBI TPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM 3KPAaHOM JJIsl IEMOHCTPALIUY CIAiI0B U
T.II.

35



