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1 Heau u 3a7a4u M3y4eHUs TUCUUILINHBI

MareMaTuyeckuii aHan3 SBJsETCs 0a30BOM yueOHOM NUCIMIUIMHOM, TIEJISIMU U 3a]1a-
YaMH KOTOPOH SIBJISIETCSA TEOPETUUECKOE U PAKTUYECKOE OCBOCHUE CTYJEHTAMH MaTeMaTH4e-
CKHX METOJOB, HEOOXOUMBIX MPU U3YUYEHUHU OOIIMX U CIIEHHATbHBIX YUeOHBIX AUCIUILINH
Pa3IMYHOrO COJEPIKAHMS.

B npupojie u TeXHUKE BCIOAY BCTPEYAOTCS JBUKEHHUSI, IPOLIECCHI, KOTOPbIE OMUCHIBA-
I0TCSl QYHKIIUSAMH. 3aKOHBI SIBJICHUH MPUPOJIBI TaKkKe 00OBIYHO ONMUCKHIBAIOTCS (GyHKIUAMEU. OT-
CI0J1a OObEKTHBHAS BAXKHOCTh MAaTEMAaTUYECKOT0 aHaIN3a KaK CPEeICTBA U3YUeHUS (DyHKUIUH.

MaremaTruecKuid aHaJIU3- 3TO YaCTh MAaTEMATUKH, B KOTOPO METOAAMU MPEJEIOB U3Y-
yaroTcs GyHKIH. OCHOBY MaTEMaTHUECKOI0 aHalli3a COCTABIISET TEOPHS IeHCTBUTEIHHOTO
quCiIa, TEOPUS IPEIETIOB, TEOPUS PSIOB, TU(GepeHIINATBHOE U UHTETPATbHOE UCUHUCIICHUE JUIS
BEIIECTBEHHBIX (PYHKIIMN OJTHOI BEIIeCTBEHHOM MEPEeMEHHON 1 UX HEMOCPEICTBEHHbIE PUIIO-
JKEHUS.

B pesynbrate nanpHeimero pa3sutus AudpepeHnnanbHoro 1 HHTErpajbHOTr0 HCUUCIIe-
HUS QYHKIIUHN OHOM MEepeMEHHOMN 1 0000IIeHUsT BCTPEYAIOIINXCS B HEM MOHSATHIA MOSIBUIINCH
TaKHe pa3zelibl MaTeMaTHUYEeCKOro aHanM3a Kak JuddepeHnnaibHoe U HHTETPaJIbHOE HCUHCIIe-
HUE (QYHKIMI HECKOIBKUX MEPEMEHHBIX. B TUCIUIIINHE N3y4alOTCs TAK)KEe HETTOCPEICTBCHHbIE
npuiIoKeHus AU depeHInaIbHOr0 U UHTETPAIbHOTO HCUUCIICHUS, TaKUe KaK TeOpUs IKCTpe-
MYMOB, TEOPHS HESIBHBIX (QYHKIUM, psabl Dypbe.

1.1 Heab IMCHMIUIMHBI— U3yYEHUE TEOPETUYECKUX OCHOB MAaTEMaTHYECKOrO aHajau3a,
OCBOEHHUE METOJI0B HCCeA0BaHUs (PyHKIMNA U (HOPMUPOBAHME Yy CTYIAEHTOB HAaBBIKOB KOPPEKT-
HOTO HCIIOJIb30BaHMs MaTeMaTH4YeCKUX (POPMYNT U METO/OB BBIUMCICHHSI, CIIOCOOHOCTH MpUMe-
HATH 0a30BBIC 3HAHUS JJISl MPAKTHUECKOTO MCIIOIB30BAaHUS MaTEMATUHYECKUX METOJIOB MIPH aHa-
Ju3e, pelIeHUH U CO3aHUH MAaTEMAaTHYECKUX MOJIeNIel TUIIOBBIX MPO(PECCHOHANBHBIX 3a/1a4.

1.2 3apauu AUCHUTIUHBI.

Baxwneiimeii 3agaueit moaroroBku 6akanaBpa Ha @TO yHuBepcurera sBisercss opmu-
POBaHME y CTYICHTOB BBICOKUX MPOECCHOHATBHBIX KaueCTB. 3HAYUTENbHAS POJIb IPU 3TOM
OTBOJUTCS] MATEMAaTUYECKUM JTUCLUIIIIMHAM.

Opranudecku cBsI3aTh U3yUYEHUE MATEMAaTUYECKOTO aHaIN3a C MPOXOXKIeHUEM (PU3HUKO-
TEXHUUYECKUX JUCLUUIUIMH TOMOTaloT MEXKIIPEIMETHBIECBSI3U, KOTOPBIE B IIPOLIECCE 00YUEHHU-
SHEO00XO0AUMO PaCIIUPATE U YIIYOJIATh.

OCHOBHBIMH B Kypce MaTeMaTHYECKOT0 aHAIN3a SBJISIOTCS MOHITHSI BEILIECTBEHHOTO
qrciia, MHOXKeCTBa, QYHKIWH, Tpeiena, MPOU3BOAHOM, HHTerpasa. be3 aTux nmoHaTuii ObUIH OB
HEBO3MOKHbI MHOTHE pacueThl B COBPEMEHHOH (pu3uke, Mexanuke u T.m.IloaToMy Heobxonumo
3HaTh (PU3NUECKYIO CYIIHOCTh (PYHAAMEHTATBHBIX MOHATHH, TEOPETUIECKIE OCHOBBI ATHX TI0-
HSATUH, 3aKOHBI U METO/Ibl MATEMATUYECKOT0 aHAJIN3a U CIIOCOObI MX IPUMEHEHUs B pusnye-
CKUX JUCUUIUIMHAX U IPYTUX 00JacTsIX 3HAHUU.

IToaTOMY HOIKHOE BHUMAHUE CIIEAYET yAEIATh OBIAJACHHUIO CTYIEHTAMH METOJaMU UC-
CJIEIOBAHMS M pELIECHUs IPUKIIAHBIX 3a/1a4, MPEI0NaralolluX IpeABapUTeIbHYI0 MaTEMATH-
3anMio cutyanuu. Takas paboTa moOyx/1aeT CTYAEHTOB K aHaJIN3y 3HaHUM Kypca MaTeMaThie-
CKOTO aHanu3a, (PM3UKH, aHATUTUYECKON T€OMETPUH U Jp., K TOUCKY COOTBETCTBYIOIINX TUIIO-
T€3, MO3BOJIAIOIINX O0bEIUHAT 3TU 3HAHUSA, YUUT YMEHHUIO IEPEBOAUTH YCIOBUE PUZNUECKOU
3a/1aud Ha MaTEMaTUYECKH SI3bIK U MOJIyYEHHBIE PE3YNIbTAThl MHTEPIPETUPOBATH HA SI3bIKE
HCXOIHOU 3aJaun.

OO0muMu 3aa4aMy JUCIUILTUHBI SBIISIOTCS 00ydeHHe CTYICHTOB OCHOBHBIM MaTeMaTH-
YECKUM METOJ[aM, HeOOXOIMMBIM JUIsl MOJEJIMPOBAHUSI PEANIbHBIX MPOLECCOB U siBIeHUH. Dop-
MHUpPOBaHHE y CTYJACHTOB CIIOCOOHOCTH MPUMEHSThH MOJTyYeHHbIE 3HaHUS K IIOCTPOCHHUIO U aHa-
JN3y MaTeMaTUYEeCKUX MOJIeIel pa3IMuHbIX MTPOLECCOB MPH MOUCKE ONTUMAJIbHBIX PELUICHUH 1
BHIOOpE HAMITYUIIMX CIIOCOOO0B PeaTn3aluy ATUX PEILICHUH.

e hopmupoBaHUE 3HAHUI O IEWCTBUTEIBHBIX YUCIIAX U OMEPAIUIX C JEeHCTBUTETbHBIMU
YHCIIaMU;

e popMupoOBaHUE 3HAHHUI O CBOMCTBAX MPEACIIOB MOCIEI0BATEILHOCTEHN U MPE/IEIOB



GYHKIMA OHOW U MHOTHX IepeMeHHbIX. OBIaIcHHe METOJaMU BBIYHCIICHUSI TIPE/IETIOB;

e popMUpOBaHUE 3HAHKH O JOKAIBHBIX U TJI00ATLHBIX CBOMCTBaX HEMPEPHIBHBIX (YHK-
UM OJTHOM Y MHOTHX NEPEMEHHBIX;

e popMHUpOBaHKE 3HAHUI O MTPOU3BOIHBIX, UX TEOMETPUIECKOM M (PU3UUECKOM CMBICIIE,
muddepeHIIpyeMbIX (PYHKIHUSIX OJHONW U HECKOJIBKHUX MIEPEMEHHBIX, a TAK)KE HABBIKOB X MPH-
MEHEHHUSI K UCCJICIOBAHUIO CBOMCTB (DYHKIIMIA M OTHICKAHUIO MX MTPUOJIMKEHHBIX 3HAUCHHH;

e hopMupoBaHre 3HAHUI 00 UHTETPUPOBAHUN (DYHKIIMI OJTHON M MHOTHX TIEPEMEHHBIX,
BKIIIOUAsi ONpe/ieNieHHbIC, KPUBOJIWHEIHBIC, KPATHBIC U MMOBEPXHOCTHBIC HHTETPAITBI; OBIIAICHIS
HaBBIKAMH WX BBIYUCIICHHS U TIPUMCHCHHUS;

e popMUpOBaHUE MIPEACTABICHUI 00 OCHOBHBIX 2JIEMEHTAX TCOPUH ITOJIsI, OBJIAACHUE
HaBbIKaMu nipuMeHenus popmyinsl ['puna,Ctokca u Octporpaackoro-I'aycca;

¢ hopmupoBaHUE 3HAHUI O YUCIOBBIX, (DYHKIIMOHAIBHBIX U CTCIICHHBIX PSAJlaX, YMEHUHN H
HaBBIKOB MCIIOJIB30BaHMS MpecTaBIeHUs QyHKIMI B BUuae psaga Teitnopa;

e popMupoBanue 3HaHHH 0 psAaax Dypbe, HABBIKOB PA3JIOKEHUS QYHKIIMHA B PSIBI

Dypse.

1.3 MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucnumianHa «MaTeMaTHYecKuid aHaIn3)» OTHOCUTCS K 0a30Boi yactu bioka 1 s
HanpasisieHus 03.03.02 ®dusuka, spisiouierocs crpykTypsasiM asieMenTom OOII BO. ucuu-
IUTMHA YATAETCS B IEPBOM M BTOPOM CEMECTpax.
Jist 3y4eHus qUCIUIUTMHBI «MaTeMaTndeckuid aHamu3y» TpeOyroTCesl 3HAHHS U3 Kypca
MaTeMaTUKU CPEJHEN IIKOJIBI B 00beMe, BKIIIOYAIOIIEM anredpy, Hadaina aHaluu3a, TPUHTOHOMET-
pHIO, MJIAHUMETPHUIO M CTEPEOMETPHIO.
3HaHus, OJyYSHHbIE B ’TOM KypCe, UCIONIb3YIOTCS B PYHKLIMOHAIBHOM aHANN3e, qU}-
(depeHIanbHON TeOMETPUHN U TOTIONOTHH, TU(PEepEeHIINATBHBIX YPABHEHUAX, YPABHEHUAX Ma-
TEeMaTHYECKON (PU3MKH, TEOPUU YUCET, METOIaX ONTHMHU3AINH, B GU3NIECKUX TUCIUIUINHAX,
TaKUX KaK ONTHKA, TEOPETUYECKAss MEXaHHUKa JIp.

1.4 IlepevyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs O M CUHUILIUHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOMH MPOrpaMMbl

W3ydeHne naHHON y4eOHOHN JUCIUILIMHBI HAIPaBIeHO HAa GOopMUpOBaHUE Y 00ydaro-
mmxcs cnenyrmux komnerenuuid OIMK-2

JIEJIOB MaTeMa-
THUKH, CO3/a-
BaTh MaTeMa-
THUYECKHUE MO
JIENTA THUIOBBIX
npodeccuo-

HAIBHBIX  3a-
Jlay U UHTEep-

onepauuii HaJl JEHCTBUA
TEJIbHBIMU YHCIIAMMU;

® OCHOBHBIE TIOHSTHS TO-
MOJIOTHUH  JIEHCTBUTEIbA
HOH IIPSIMOM, N-MEPHOTO
€BKJIMJIOBA  IPOCTPaH-
CTBa,

® MOHsTHE (DYHKIIUU, KOM-

peTUpPOBaTh

anmnapar;
® TIPOU3BOIUTH apudpMme-
TUYECKUE ICHCTBHS Hal
JeHCTBUTEILHBIMU YHC-
JaMu;

® [IPOM3BOJUTH OIEpPa-
UM HaJ QYHKIUSIMH,
HaxOJIUTh 00JIACTh OIpe-
JICJIEHNS. 1 MHOKECTBO

No |Munexc| Coneprxanue B pesynbTaTe nzydeHus: yueOHON NTUCIMIUIMHBI 00 yJarOIIHeCs

LI | KOMIE- | KOMIETEHIUU JTOJI?KHBI

. | TeHnMH (WK €€ YacTH) 3HATh yMETh BIIAJICTh

1. |OIIK-2 | cnocoGHOCTh | *(yHIaMEHTANbHbBIC [IO-| ® BLIABJIATHL MaTEMaTH4e- | “HAaBBIKAMU
MCII0JIb30BAaTh | HATHS, OCHOBHBIE MOJIO- | CKYIO CYITHOCTh Ipo0sieM, | KOPPEKTHOTO
B IpO(ecCHO- KeHUs M IPUHIMIIBI Ma- | BO3HUKAIOLIMX B XOJI€ IIPO- | UCIOJIb30Ba-
HAIbHOM JIed4 TeMaTHYeCKOTo aHaau3a, (pecCHOHaNbHOW [esTeNb- | HUsS METON0B
TEIBHOCTH 0a- NpHKIAIHBIE aCIEKThl | HOCTH, U KOPPEKTHO HC- | MaTeMaThye-
30BBIC 3HAHWS| NUCUUILIMHBI; MOJIb30BaTh JUIS MX pele- | CKOro  aHa-
dbyHIaMeH- *IIOHSATHE JE€HCTBUTEIb- HUS COOTBETCTBYIOIIMI | I3a K IIO-
TaJbHBIX pPa3-4 HOrO 4YHCIA, CBOWCTBA (PU3UKO-MATEMAaTUYECKUl | CTDOCHHIO U

aHau3y Ma-
TeMaTuJe-

CKHUX  MOje-
et ¢usnye-
CKHX IIpoLEC-
COB U TIPUMeE-
HATH WX B




No  |Munexc| Coneprxanue B pe3ynbraTe n3yueHus: yaeOHON NUCIUTUTHHBI 00yYaronuecs
IL.I | KOMIIe- | KOMIIETEeHLUU JTOJIKHBI
TEHLMH (W11 €€ YacTH) 3HaTh YMETh BIIAJICTh
MOJIyYEHHBIE | MO3UIMHM (PYHKIHMH, 00- 3HAUEHUH, yCTAHABIMUBATH | MPOGECcCHo-
pe3ynbTaThl ¢ PAaTHON QYHKINH; PYHK- YETHOCTh U HEUYETHOCTb, HaJIbHOW nes-
y4e€TOM TIpa- IUH, 33J]aHHOI MapamMeT- MepUoIUMIHOCTh, CTPOUTh | TEIbHOCTH

HUIL HpI/IMeHI/I-
MOCTH MOJIe-
Ien

PHUYECKH, HESIBHO U YPaB-|
HEHUSIMU B TMOJISPHBIX|
KOOpAMHATAX; CBOWCTBA
byHKIHH;

® OIIpeielieHne Ipezena
IIOCJIEZI0BATEIBLHOCTU U
(yHKIIUH, UX CBOWCTBA;
METOABl  HaXOXICHUS
npenesaoB PyHKIUH OJ1-
HOM M MHOIMX Iepe-
MEHHBIX;

® [IOHSITHE HEMPEPBIBHO-
CTH (QYHKIIMH B TOUYKE U
Ha MHOXECTBE, CBOM-
CTBa HETPEPBIBHBIX
GbyHKIUH OAHON ¥ MHO-
T'HX TIEPEMEHHBIX;

e oHsATUs auddepeHm-
pyeMoctd  (yHKIUH,
middepennuana, mpa-
Bwia auddepeHuupo-
BaHUs,

® TEOMETPUYECKUN U Me-
XaHUYECKUH CMBICII
Mpou3BOIHOM U U Pe-
peHuuana GyHKIUH 01-
HOW M MHOTMX Tepe-
MEHHBIX;

® hopmymy Teinopa;
pa3noKeHUs: OCHOBHBIX
JNIEMEHTapHBIX  (YHK-
uuit o dopmyne Teit-
J0pa;

® [IOHATUE DKCTpeMyMa
(yHKIIMU OHON U MHO-
I'MX HEepEeMEHHBIX; TeOo-
peMbI 00 uccae0BaHN
(GyHKIMH Ha DJKCTpe-
MyM;

® [IOHATHE TIEPBOOOpaA3-
HOW W HeompeaeneH-
HOTO MHTErpana, Hux
CBOWMCTBA, OCHOBHEIC
METO/bl HHTETpUpOBa-
HUS;

rpaduku GyHKUIUH;

® HAaxOIWTh IPEACIIbI
YHCIIOBBIX MOCTIEI0Ba-
TEJNBbHOCTEN U (DYyHKITHIA;

® lCCle0BaTh HEMpe-
PBIBHOCTH (DYHKIIHII B
TOYKE ¥ Ha MHOKECTBE;

® HaxOJHUTb IPOU3BOJI-
HbIe U U depeHITnanbl
(byHKUINH, UCTIONB3YS MTPO-
M3BOJHBIE OCHOBHBIX 3JIe-
MEHTapHbIX QyHKUIUN U
npaBuia auddepeHupo-
BaHUS;

® 1CIOJIb30BaTh FT€OMET-
PUYECKHI U MeXaHHuYe-
CKUH CMBICT (pyHIaMEH-
TaJbHBIX MOHATHI MPOU3-
BOHOH, nuddepennmana,
B peleHuu npodeccuo-
HAJIBHBIX 33/1a4; UCIOJIb-
30BaTh AU depeHuan
JUTSE TPUOIIMKEHHBIX BBI-
YUCJICHUW 3HAYECHUI
GbyHKIIHI;

® TIPOBOJMTH HCCIEIOBA-
HUE MoBeJIeHUs (PyHKIUI
C TIOMOIIIBIO MPOU3BOJI-
HBIX, BBIMOJIHATH IOCTPOE-
Hue rpapuKoB QyHKIIHH,
HaXOJUTh HauboblIee U
HaMMEHbIIIee 3HAYCHUS
GbyHKLIUI Ha OTPE3KE;

®  OIICHUBATh C IOMO-
uisto popmyner Teitnopa
MOTPEIHOCTD MIPU 3aMEHe
(GYHKIIUM MHOTOUYIEHOM;
® HaxOoJWTh MepBOOOpa3s-
HYI0 QYHKIIMH U HEoTpe-
JIETIEHHBIA UHTErPAJL, UC-
TIOJTIB3YSI OCHOBHBIE Me-
TOJIbl UHTETPUPOBAHUS;

® BBIYUCIATH OIpeie-
JNEHHBIN UHTETpa, UC-
noJb3ys popmyinsl Heio-
ToHa-JIelOHMITa, METO b




II.11

HNunexc
KOMIIE-
TCHIIUN

Conepxxanue
KOMITETCHITNH
(uu e€ yacTH)

B pe3ynbrate u3ydyeHus: yaeOHOU AUCHUIUIMHBI 00yJarOIIuecs

JOJIKHEI

3HATbh

yMEThb

BJIAJIETh

® ONPE/ICIICHUE U CBOW-
cTBa wuHTerpana Pu-
MaHa; MPUIIOKEHUS
ONPENIETICHHOTO HMHTe-
rpajga K TIeoMeTpuue-
CKUM U (PU3UYECKUM 3a-
Jaqam;
® [IOHATHE HECOOCTBEH-
HOIO HWHTEerpaja mnep-
BOIO M BTOPOro poJa,
HX CBOICTBA, BbIUKCIIE-
HUE U MIPU3HAKU CXOU-
MOCTH;
® [IOHSTHE JBOMHOTO,
TPOMHOIO  MHTETPAIA;
UX CBOMCTBAa M NPHIIO-
KEHUsI K TeOoMeTpuye-
CKUM U (PU3UYECKUM 3a-
Jaqam;
® [IOHATHE KPUBOJMHEH-
HOIO W TIOBEPXHOCT-
HOTO HMHTErpajoB Iep-
BOIO M BTOPOro poja,
X CBOMCTBa W IIpUMeE-
HEHUS;
® OCHOBHbBIE MOHATHUSA
TEOpUHU TOJs, BEKTOp-
HbIE  WHTEPHpPETALHU
dbopmyn  Octporpan-
ckoro u Crokca M uX
MIPUIIOKEHUS;
® OIIPEZICIICHUE  YUCIIO-
BOIO  psla, CYMMBI
psia, CBOWMCTBA W IpH-
3HaKU CXOJUMOCTHU psi-
IIOB; MMOHATHE a0COTIOT-
HOW Y YCIIOBHOM CXOIU-
MOCTH psifa;
® [IOHSATHE ¢byHKIHO-
HaJbHOIO Psi/ia, CYMMBI
psna, paBHOMEpPHOM
CXOJMMOCTH, CBOMCTBa
U TPU3HAKH CXOJIUMO-
CTH;
® OIIPE/ICIICHHE  CTEIEH-
HOro psna, psaga Tei-
JI0pa, OCHOBHBIE pa3JIo-

JKCHHUA DSJIICMCHTAPHBIX

3aMeHbl IEPEMEHHON 1
MHTETPUPOBAHUE I10 Ya-
CTSIM; HaXOJUTh HECOO-
CTBEHHBIC UHTETPAJIBI U
UCCIIEI0BAaTh UX CXOAM-
MOCTb;

® HaxOIWTh YaCTHHIE
npou3BoHbIC U qud de-
peHnuanbl PyHKIIUH MHO-
I'MX E€PEMEHHBIX;

® HaxXOIWTh JIOKAJIbHBIN
U YCIIOBHBIN 3KCTPEMYMBI
(GyHKLIMH MHOTHX IIepe-
MEHHBIX; HauOOoJIbIIee U
HalMEHbLIee 3HaYeHUs
(GyHKIMI Ha KOMIIAKTE;

® BBIYHCITH JBOWHBIC U
TpOIHBIE MHTETpaJIbl, HC-
10JIb3Ysl 3aMEHY IepeMeH-
HBIX: MTOJIAPHbIE, LIUJINH-
JIpudecKue u chepuye-
CKUE KOOPJMHATHI;

® [IPUMEHATh UHTEIPaJibl
(GyHKIMA OJTHOM U MHOTHX
IEPEMEHHBIX B T€OMETPHU-
YeCKUX U (PU3NYECKUX 3a-
Javax;

® BBIYUCIATH KPUBOJIH-
HEIHBIE ¥ TOBEPXHOCTHBIE
MHTETpajbl U IPUMEHATh
UX B TEOMETPHUECKUX U
bu3nueckux 3anayvax;

® CBOJS UX K ONpeiesieH-
HBIM UHTETpaIaM;

®  HCIOJB30BATH B pellie-
HUU 337a4 yCJIOBHS HE3a-
BUCUMOCTH KPUBOJIMHEH-
HOT'O MHTETpaja BTOPOTO
poJia OT MyTH UHTErPUpPO-
BaHUs; HaXOJIUTh paboTy
CHJIOBOT'O TIOJIS;

® CIIOJIB30BaTh OCHOB-
HBIC TIOHSTHSI TEOPHH
HOJISL U IPUMEHSATH (hop-
Myuibl ['puna, Octporpan-
ckoro u CTokca B reoMeT-
PUYECKHUX U PUBNYECKUX
3ajavyax;




II.11

Nunekc| Conepxanue B pe3ynbraTe n3yueHus: yaeOHON NUCIUTUTHHBI 00yYaronuecs
KOMIIe- | KOMIIETEHIIUU JTOJIKHBI
TEHLMH (W11 €€ YacTH) 3HaTh YMETh BIIAJICTh

(GyHKIUI B CTENIEHHBIC | @
PAIBL

® [IOHSITHE TPUTOHOMET-
puueckoro psaa Oypne
U YCIOBUS €r0 CXOJu- | e
MOCTH.

HAXOJUTh CYMMBI YHUC-
JIOBBIX PSIJIOB U HCCIIENIO-
BaTh Ps/IbI HA CXO/U-
MOCTb;

HAaXOJHTh PAANYC U
00J1aCTh CXOJTUMOCTH CTE-
NIEHHOTO PAZa, pa3jiarath
3JIeMEHTapHbIe (PYHKIMH B
CTETICHHBIE PAIbI;

® [IPUMEHATH PS/IBI B
npUOIMKEHHBIX BBIYHCIIE-
HUSIX; IPEJCTABIATh
(GyHKINU TPUTOHOMETPH-
yeckuM psiioM Dypwe

2 CTpyKTypa U coep:KaHue TUCHUTTUHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUAAM padoT

O61mas TpyA0EMKOCTh JUCHUILINHBI cocTaBiseT 13 3au. ex. (468 yacoB), ux pacmnpezene-
HUE 110 BUJaM padOT MpeCTaBICHO B TAOIHUIIE

Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (gackl)
1-ii 2-ii
CeMecTp | cemecTp
KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 272 144 128
3aHsTHSs JIEKIIMOHHOTO THIa 136 72 64
3aHATUS CEMUHAPCKOTO TUIA (CeMHUHAPBHI, MPaK-
TUYECKHE 3aHATHS, IPAaKTUKYMBI, Ta0OpaTOpHEIE pa- 136 72 64
0O0TbI, KOJUIOKBHYMbI ¥ HHbIC aHAJIOTHYHBIC 3aHSTHS)
HNuasi konTakTHasi padora:
KonTtposas camocrositensHoit pabotsl (KCP) 12 10 2
ITpomesxyrounas arrecrauus (MKP) 0,6 0,3 0,3
CamocTosiTeIbHAsi paboTa, B TOM YHcJIe:
CPC 90 77 13
[TonroToBKa K TEKyIeMy KOHTPOJIIO 40 30 10
KonTpoJis:
[ToaroroBka K ’K3amMeHy 53,4| 26,7 26,7
OO6mas Tpyaoem- yac. 468 288 180
KOCTh B TOM 4YHCJIe KOH- 2846 | 1543 130.3
TaKTHasi padora
3a4. eJ 13 8 5

2.2 CTpykTypa IMCHHUILIHHbI:
Pacnpenenenne BuoB y4eOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

2.2.1 Paznienbl TUCIUTUIAHEI, H3y4aeMbIe B IEPBOM CEMECTpPE




KonuuecTBo yacos
No HanMeHOBAMIC DAZICIOB AynutopHas CamocTosiTenbHast
paszznena past Bcero pabora pabora
JI 113 JIP CPC
1. 2 3 4 5 6 7
1 |Bsenenue B aHain3 20 |6 6 8
2 E[T}:I)/Iezleﬂ IIOCJIEI0BATEIIbHO- 26 I8 8 10
3 gszi[f; IT HEIPEPBIBHOCTh 56 |18 18 20
4 HuddepennmpoBanne
" |pyHKIIMI O1HOM TIepeMeH- 42 |10 12 20
HOI
5 ge;;npez[eneﬂﬂbm WHTE- 40 110 10 20
OnpenenéHHbIil MHTErpaj
6. U €r0 MPUJIOKEHUSI. 67 |20 18 29
Hroro: 72 72 107
2.2.2 Paznenbl TUCIUTUINHBL, H3y4aeMble BO BTOPOM CEMECTpE
No KomnnuectBo yacos
. B HanmenoBanue pas- AymutopHas CamocrosTenb-
pena JIEJI0B Bcero paboTta Has paboTa
8 a1 [ 1m3 [ CPC
1 2 3 4 5 6 7
7 @yHKIIMA MHOTMX IIepe- 18 8 8 2
MEHHBIX
JuddepenurpoBanue
8 |pynxmmit MHOTHX TIEpe- 22 10 10 2
MEHHBIX
9 KpaTtHbie uHTETpaIIBI B UX 30 12 12 5
TIPUIIOKEHUSI.
10 i(pp;i?nnﬁenﬂme HHTE- 14 6 6 3
11 [ToBepxHOCTHBIE UHTE-
rpajibl. JIEMEHTHI TEOPUH 24 10 10 4
0TS
12 |Psmsr 43 18 18 6
Hroro: 64 64 23
Bcero mo qucuuninne: 136 136 130

[Tpumeuanue: JI — nexuuu, 13 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopatopubie
saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

pa3jaciia

| HammenoBanue
pasjaeia

Conep:xanue pasaena

dopma TeKy-
IIEero KOH-
TPOJIs




| BBenenue B aHa-
3

IIpenmer maTemMatnueckoro ananusa. [Tons-
THe MHOXkecTBa. Oneparuu HajJ MHOXKe-
cTBamu. Jlornueckas CUMBOJIMKA.
MomnocTh MHOX€ECTBA. CUETHOCTH pALIMO-
HaJIbHBIX yuces. HecueTHOCTh 1eiCTBUTEIb-
HBIX YuCel.

MHOkecTBO 1eUCTBUTENBbHBIX uncelsl. CBoii-
CTBA JICUCTBUTEIBHBIX Uncel. AOCOTIOTHAS
BeJIMYMHA 4Kciia. MHOXKeCTBa Ha IPAMOMU,
OKPECTHOCTH.

BepxHsis 1 HUXKHSASI TPaHU YUCIIOBBIX MHO-
’)kecTB. Teopema CyliecTBOBaHUSI BEpXHEU
(HM>KHEH) TpaHu YUCIIOBOTO MHOXKECTBA.
[Tpunun Apxumena. [IpuHIMIT BIOXKEHHBIX
OTPE3KOB.

IIpencraBnenue 1elCTBUTENbHBIX YUCEI JE-
CATUYHBIMH JIPOOSIMHU.

O61uee nouarue GpyHKIUU (0TOOpaKeHUs).
Komnoszunus ¢pynkuuii. O6patHas GyHKITHS.
Yucnossle pyHKIMU. OCHOBHBIE AJIEMEHTAp-
Hble QYHKIIUU, UX CBOMCTBA U IpadUKH.
@DyHKIMH, 33]JaHHbIC HESBHO, MapaMeTpuye-
CKMMH YPaBHEHUSIMU U YPABHEHUSIMU B I10-
JSIPHBIX KOOPJIMHATAX.

['unepbonuueckue GyHKIUU, UX CBOMCTBA U

rpaduKu

| IIpenen nmocne-
JIOBAaTEJIbHOCTH.

Ornpenenenne npesaena mocjaea0BaTeIbHOCTH.
CaoiicTBa CXOALIEHCS TOCIIEIOBATEIBHOCTH
€MHCTBEHHOCTH TIpeJieNia, OrPAHUYCHHOCTh
CXOJALLIEHCS MTOCIEeI0BATEIbHOCTH.
beckoneuno Masbie u 6€CKOHEUHO OOJbIIHE
MOCJIEI0BATEIbHOCTH.

Apudmerndeckue onepanuu HaJ CXOISITHI-
MHUC 1ocienoBarenbHocTIMUA. CBoCTBa
CXOJAILIENCA MOCIeI0BATEIbHOCTH, CBSA3aH-
HbIE C HEpABEHCTBAMU

[Ipeaen MOHOTOHHOM MOCIIEOBATENBHOCTH.
Yucno «e». [IpuHITUT CTATUBAIONIUXCS OT-
pe3koB. [Iprmepsl BbIUKCIIEHUS IPEENIOB MO-
CJIEIOBATENLHOCTEN C TTOMOIIBIO MPUHIIUITA
CXOJIMMOCTH MOHOTOHHOM NOCJIEI0BATENBHO-
CTH

[ToanocnenoBaTeIbHOCTH U YaCTUYHBIE TTpE-
JIeJTbl YUCIIOBOM TTOCIIEIOBATEILHOCTH.
Jlemma bonprano-Beliepirpacca.
dyHIaMeHTaIbHbIE TIOCTIEI0BATEIIHHOCTH.
Kpurepuii Ko cxogumMocT 4ncioBoil mo-
CJIEIOBATEIILHOCTH.

YcTHbpIn
ompoc

IIpenen u Henpe-
PBIBHOCTH (PYHK-
1112031

[Tonstue npenena ynkuuu. Onpenenenue
npeznena Gynkuuu no Komm u no I'eitne. Ok-
BUBAJIEHTHOCTH onpenesieHnii. Onpenenenue
npenena pyHKINY Ha sI3bIKE OKPECTHOCTEH.

Jlokazarenb-
CTBO TEOpEM
10 aHAJIOTUH




beckoHeyHO Maibie 1 OECKOHEUHO OOJbIITHE
dbyakuun. OO01Iee onpeeieHne mpeaena
(yHKINU Ha S3bIKE OKPECTHOCTEH.
CgoiicTa nipenenoB GyHKIuH. Apudmernde-
CKHE oTepanuu HaJl QyHKIIUSIMU, HMEIOIIUMU
npenensl. CBoiicTBa npeaena GyHKIUH, CBsI-
3aHHBIE ¢ HepaBeHCcTBaMH. [Ipenen koMIo3u-
nuu Gyskoui. [Ipeneast MOHOTOHHBIX (YHK-
nui. Kpurepuit Komm cymectBoBaHus npe-
nena ¢yHkiuu. [TepBblil 3aMeuaTeTbHBIN

. sinX
npenen: IM——=1 u ero cneacraus.

x®0 X

Bropoii 3amedaTesbHbIN IpeaeI:

n
. S
|Irp 1+ —gj = e .CnencrBus BTOpPOTO 3aMecya-
n® n

TEJIBHOTO IpeJea.
[TonsiTHE HENTPEPHIBHOCTH (PYHKIIUHU B TOUKE.
JlokanbHble CBOICTBA HEMPEPHIBHBIX (DYHK-
LN, HEIIPEPBIBHBIX B TOUKE. TOUKHU paspbiBa
¢bynkunu. HempepblBHOCTh OCHOBHBIX 3JIe-
MEHTapHBIX QYHKIUI.

CaoiicTBa (hyHKIMH, HETIPEPBHIBHBIX HA OT-
pe3ke. Teopema bonprano-Komm (o npome-
KYTOYHOM 3HaueHuu pyHkuun). Cinencraue
teopeMsl. [lepBas Teopema Beitepmrpacca
(006 orpannvyeHHOCTH QyHKIMK). BTopas Teo-
pema Beiiepirpacca (o gocTimkeHnn QyHK-
UeH SKCTpeMaJIbHBIX 3HAYCHUH).
CpaBHenue ¢pynknuii. O — cumBonuka. Teo-
peMbl 00 SKBUBaIEHTHBIX PyHKIMAX. CpaB-
HeHue 0eCKOHEYHO MaJIbIX QYHKIUN

(o yemoTpe-
HUIO JIEKTOPA)

Huddepenumpo-
BaHue QyHKIUI
OJIHOU IIEPEMEH-
HOH

Omnpenenenue Npon3BOIHON, €€ TeOMETpUYE-
CKHI ¥ MeXaHU4eCcKui cMbIca. OTHOCTOPOH-
HUe 1 OeCKOHEeuHble MPOoU3BOAHbIE. Tabnuia
IIPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKLINH.

Huddepenuman pyukuu. ['eomerpruueckuit
U Gusnueckuit cMpich nuddepenuana
[TpaBuiia guddepeHInpoBaHus CyMMBI, pa3-
HOCTH, ITPOU3BEJICHNUS U YACTHOTO (DYHKIIHIA.
[TpousBoaHas oOpatHOM PyHKINHU, QYHKINH,
3aJJaHHOM HEesICHO M napameTpuiecku. Tao-
JIUIa IPOU3BOIHBIX OCHOBHBIX AJIEMEHTAp-
HBIX (QYHKIUI.

[TpousBoanas kommno3uuuu GpyHkuui. Musa-
PHAHTHOCTH (POPMBI TTepBOTro AUPepeHIn-
ana.

[TpousBoHbIE U TU(HEpEHIINATBI BBICIIUX
nopsakoB. Juddepeniuansl BoICIIUX TOPSI-
KOB OT CJIOKHBIX (DYHKITHIA.

[TpoBepka cyiie-
CTBEHHOCTH
[YCIIOBHI TEOpPEM
(110 yCMOTPEHHUIO
lIeKTOpa)

K




Teopembr @epma, Pos, Jlarpanxka, Komu.
[IpaBuio Jlonuransg packpbITHsI HEONIPEE-
JIEHHOCTEM.

Mmuorounen Tetinopa u hopmyna Teitnopa
muddepeHIpyeMoit GyHKITUH, pa3IndHbIC
dbopMbI 3anKcH ocTaToyHOro wieHa. [Ipume-
HeHus popmyisl Telnopa K HaX0XKJICHHIO
MIPEIeIIOB U 3HAUYCHUN (DyHKITHIA.
HccnenoBanue (yHKIMIA: yCIOBUS TTOCTOSH-
CTBAa U MOHOTOHHOCTH; 3KCTPEMYMBI, HAaIIPaB-
JICHHE BBITYKJIOCTU Tpaduka QyHKIUH,
TOYKH 1eperuda, aCUMIITOTHI.
DKCcTpeMalbHbIe 3HAaYeHUS (DYHKIIUU Ha OT-
pe3Ke.

Heonpenenén-
HBIW MHTETpaj

[TepBooOpasHas GyHKIIMK U HEOTIPEICIICH-
HBII MHTETpa, cBoiicTBa. Tabnuiia Heorpe-
JICJIEHHBIX UHTETPAJIOB OCHOBHBIX JIEMEHTap-
HBIX (YHKITH.

OcHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA
[IEPEMEHHOT0, UHTEITPUPOBAHUE 110 YACTSIM.
[Tpocteie npodu 1 ux uHTErpHpoBanue. Pa3-
JIO’KEHUE pallMOHANFHON (DYHKIIMU Ha MPO-
cThie Ipodu. IHTEerpupoBaHme pannoHab-
HbIX (yHKIUI. MHTEerpupoBanue nppamuo-
HaJbHbIX PpyHKUMN. IHTErpupoBanue Tpuro-
HOMETPUYECKHX U TUNepOoInYecKuX QyHK-
muii. [Togcrtanosku YeOrliiena.

[

OnpenenéHHblii
WHTErpaJl U €ro
MIPUITOKEHUS

3agauu, NPUBOJSAILKE K IIOHATHIO ONpe/IeTIeH-
Horo uHrerpaia. [lonstue onpeneneHHoro
uHTerpaia. Heo6xonumoe ycioBue MHTErpu-
pyemoctu. CymMmsl [lapOy 1 ux cBoiicTsa.
Kpurepuit uarerpupyemocts o Pumany.
Knaccel uHTErprpyeMBbIX (QYHKIHMA.
HHuTerpai ¢ nepeMeHHbIM BEPXHUM IIpesie-
oM. @opmyna HetoTona — Jleitbuuna.
[TonsTue nuuel kpuBoi. Juddepenuman
JIyTH TJIaJIKOW KpUBOW. BerunciieHne JimHbl
JIyTH C IIOMOIIBIO ONPEJEIIEHHOT0 UHTErpasa.
[TonsiTre momaau riockou purypsl. Beipa-
JKEHUE IUIOIAAN UHTETPAJIOM.

[TonsiTe o6beMa NPOCTPaHCTBEHHOU 00J1a-
cTH. Beruucnenmne oobema Tena ¢ moMoIbo
nornepevHbIx ceueHnit. O0beM Tena Bpaiie-
HUs. Beluucnenue miomnaiei NoBepxHocTel
BpallleHusl.

[TpunoskeHne onpeaenaeHHOro HHTerpaia K
3aauaM (U3UKH.

Hecob6cTBennble nHTErpansl. HTErpassl
OeckoHEeUHBIMU TpenenaMu. HTerpasl ot
HeorpaHnueHHbIX GyHkmid. [Ipu3znaku cpas-
HEHUS 1 HEKOTOPbIE YCIOBUS UX CXOJIUMO-
CTH.

VYcTHBIN
ompoc




| ®yHKIIMU MHO-
TUX MIEPEMEHHBIX

JIuneitnoe npoctpanctBo R™ . Hopma, cxo-
JUMOCTD ITOCJIEA0BATENBHOCTH TOYEK. OT-
KPBIThIE U 3aMKHYTbhI€ MHOKECTBA, UX CBOU-
CTBA, OKPECTHOCTH.

BemectBenHast yHKIMs IByX HEpeMEHHBIX
u ee rpaduK, TUHAM ypOBHA. J[BOITHBIE U TT0-
BTOpHBIe npeaensl. [Ipenen pynkunn MHOTHX
[IEPEMEHHBIX, HENPEPBIBHOCTbD.

JlokanibHbIE CBOMCTBA HEMPEPHIBHBIX (DYHK-
1107078

CaoiicTBa (yHKIIHMA, HETIPEPHIBHBIX HA KOM-
IIAKTE.

YcrHBIN
ompoc

| Auddepeniu-
poBanue QpyHK-
[ MHOTHX IIe-
PEMEHHBIX

YacTtHble pou3BOIHbIE U YacTHbIE Tudde-
peHIranbl PYHKIIUH MHOTUX MEPEMEHHBIX.
JudbdepenumrpyemMocTh GyHKIIMA MHOTHX
nepeMeHHbIX. [lomnblil quddepenman.
I'eoMeTpuueckuii CMbICT YaCTHOM MPOU3-
BOAHOU U moHOTo quddepennnana. Kaca-
TeJbHAsI IJIOCKOCTh U HOPMaJllb K MTOBEPXHO-
CTH.

HeoOxonumoe u qoctaTouHoe ycinoBue nud
¢depennmpyemoctu. JloctaTouHoe ycioBue
b hepeHIUPYyEMOCTH.

[TpousBoanas cnoxxHou ¢pyHkunu. UuBapu-
aHTHOCTH (hOpMBI TIepBoTO AuddepeHnrana.
[IpousBoxanas no HanpasieHuro. [ paaneHT.
[IpousBonubie U AuddepeHnanb BEICIIUX
MOPSAKOB. Y CIIOBHS PAaBEHCTBA BTOPBIX IPO-
u3BoHbIX. Dopmyna Teitnopa GpyHkuMN
MHOTHX IIEPEMEHHBIX.

JlokanbHbIHI SKCTpeMyM (DYHKIIMHA MHOTHX
nepeMeHHbIX. HeoOxonumoe ycnoBue sKc-
Tpemyma. Kpurepuit CunbBectpa 3HaKo-
OTIpEeJIeNIEHHOCTH KBAApaTUYHON (OPMBI.
JlocTaTouHBIC YCIOBUS JIOKAITBHOTO SKCTpPE-
MyMa.

JlokanbHbIM 3KCTpeMyM (QYHKIUU JABYX I€-
pemenHbIX. HeoOxoaumoe 1 1ocTaTouHoe
YCIIOBHSI SKCTPEMYyMa.

Beruncnenue npon3BoAHbIX GYHKINH, 3a-
JTAHHBIX HESIBHO.

[Tonsatue 06 ycnoBHOM 3KkcTpeMyme. MeTtoJ
HEOIIPENEIICHHBIX MHOXUTENEHN Jlarpanxka.
Haxoxnenne HanOOJbIIET0 M HAUMEHb-
1Iero 3HadeHus] QYHKIMI Ha KOMITaKTe.

ITuceMeHHEbIN
onpoc

| Kparnsle nnre-
rpajsl ¥ UX IpH-
JIOKEHHUS.

3agauu, NpUBOASAIIME K TOHSATHIO JBOMHOTO
uHrerpana. OnpeaeneHne JBOMHOTO UHTE-
rpasna.

Mepa Kopnana. I3sMeprumMble MHOKECTBA HA
IIOCKOCTH.

Cymmsl JlapOy. YcnoBus CyliecTBOBaHUS
JBOMHOTO MHTerpana. CBOKWCTBA IBOMHBIX




nuHTerpanos. CBeieHUE 1BOMHOTO UHTE-
rpaja K IOBTOPHOMY B CIIy4ae MpsIMOYIOJb-
HOW M KPUBOJIMHEHHOI obnacTeil.

ONEeMEHT IIOAAN B KPUBOJIMHEWHBIX KOOP-
JMHaTax. 3aMeHa [IEPEMEHHBIX B IBOMHOM
nunrerpaine. Ilomspable KOOpAUHATEL.
TpoiiHble UHTETpaJIbl U UX BBIYMCIICHUE. 3a-
MEHa [IEPEMEHHBIX B TPOMHOM HMHTETpaIe.
Hunmunapudeckue u chepudeckre Koopau-
HATBI.

[IpumeHeHne KpaTHBIX MHTErPAJIOB K pellie-
HUIO T€OMETPUUYECKHUX U (PU3MUECKUX 3ajau.

10

| Kpusosnuen-

HBIC MHTEI'paJibl.

Kpuonunelinbie narerpanst |-ro u 2-ro
poza, uX CBOMCTBa. [ 'eOMeTpUUECKHA CMBICIT
KpUBOJIMHEWHOTO nHTErpana |I-ro poxaa.
CBsi3b MEX 1y KPUBOJIMHEHHBIMU UHTETPA-
namu 1-ro u 2-ro pona. CriocoObl CBEACHHUS
KPUBOJIMHEWHBIX UHTETPAJIOB K ONpeeeH-
HBIM UHTErpajaMm.

®opmyia ['puHa. Y cinoBUs HE3aBUCUMOCTH
KPUBOJIMHEHHOT'O MHTErpajia 2-ro pojaa oT
myTyu uHTerpupoBanus. Ciayyail moiaHoro
muddepennmana. [TeppoodpazHas s
MOBIHTETPAIbHOTO BBIPAKEHUS

P(x, y)dx+ Q(X, y)dy Pabota cunoBoro

nojs. Berunciaenue Iomaiau ¢ IOMOIIBIO
KpI/IBOJIPIHGfIHBIX HHTCI'PpaJIOB.

P, Ycruprit
onpoc

11

| [ToBepxHOCTHBIE

UHTETpaJibl. Diie-
MEHTbI TEOPUH
TOJISt

ITonsTre rnagkoi moBepxHOCTU. BekTopHO-
napaMmerpuueckas (popma 3asaHus MoBepx-
HocTH. KacarenbHast III0CKOCTh U HOpMaJIb
K OBepxXHOCTH. [litommane moBepXHOCTH.
[ToBepxHOCTHBIE MHTETpabI |-r0 poja 1 ux
CBOMCTBA.

JIBycTopoHHHE OBEpXHOCTH. OpHeHTaLuUs
MIOBEPXHOCTHU U BBIOOp cTopoHbl. Hampasis-
IolMe KOCUHYCBI HopMaiu. [loBepXHOCTHBIE
UHTErpasl 2-ro poaa u ux coiictea. Cro-
coOBI CBeJIEHUs TOBEPXHOCTHBIX MHTETpa-
JIOB K JIBOMHBIM MHTEIrpajaMm.

Porop, nuBeprennus, nupkyinsuus. Oop-
myibl Ctokca u Octporpajackoro-I'aycca B
BEKTOPHOM (hopme.

[ToTox BekTOpa Yepe3 NOBEPXHOCTh. Y CJIO-
BUS NOTEHIIMAJILHOCTU BEKTOPHOTO TOJIS B
MIPOCTPAHCTBE.

ITuceMeHHbIi
ompoc

12

| Psanel

Yucnosoii psaa. OnpeneneHue CyMMbI psjia.
HeoOxonumoe ycrioBue cXOAUMOCTH psija.
Psn reomerprueckoi nporpeccumu.
CaoiicTBa cxomsaumxcs panoB. Kpurepuit
CXOJIMMOCTH Psiia C HEOTPULIATEIbHBIMU
wieHamu. [Ipu3Haky cX0IMMOCTH PSAOB:

Jloka3aTenb-
CTBO T€OpEM
10 aHAJIOTHH
(o ykazaHuto
JEKTOpa)




cpaBHenus, lanam6epa u Komu, naTe-
TpaJIbHBIN TTpU3HAK cxoauMoctu. O0001IeH-
HbIA TADMOHUYECKUH PSAIL U €r0 CXOU-
MOCTb.

3HakonepemeHHbIe psibl. [ToHsTHE abC0-
JIFOTHOM W YCIIOBHOM cxonumocTH. [TpusHak
JleiiGHumA.

[TonsiTHe PyHKIIMOHAIBHOTO PAJIa, €TO
cymmbl. PaHoMmepHas cxoaumocts. [Ipu-
3HaK Beliepitpacca paBHOMEPHOU CX0/11-
MocTu. CBOWCTBa paBHOMEPHO CXOMASIINXCS
(YHKIIMOHATIBHBIX PSAIOB.

Crenennsie psaabl. Panuyc u uHTEpBall CXO0-
JTUMOCTH cTenieHHOoTo psina. Juddepenim-
pOBaHUE U UHTETPUPOBAHUE CTEIIEHHBIX Psi-
JIOB.

Psaner Teitnopa u Maknopena. CteneHHble
PAIBI OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHN:

', sinx, €cosX, (1+x)", In(1+x).

Hcnonb3oBanue pa3noxeHus pyHKIUU B
psn Teiinopa B mpuOIMKEHHBIX BbIYKCIIE-
HUSX U [IPU BBIYUCIIEHUU NPEENIOB QyHK-
LUN.

Psaner @ypee. YcnoBus npeIcTaBUMOCTH
¢ynkuuu pagom Oypee. Paznoxenue B psj
®dypbe Henepuoaudeckon QyHKIUH, 3a0aH-
HOH B IPOU3BOJIBHOM IpOMEXKyTKe. Pasio-
eHue B psag Oypbe TOIBKO 110 KOCUHYCaM
WJIM TOJIBKO IO CHHYCAM.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

No
pazniena

HanmenoBanue
paznena

TeMarnka NpakTUYECKUX 3aHATUN
(cemMuHapoB)

DopMa TeKy-
IIETO KOHTPOJIS

1

Bseneunue B ana-
3

Onepanuu Haag MHOXKecTBaMU. Jlornueckast cum-
BOJMKa. MeToa MmaTeMaTuyeckor HHAYKUUU. bu-
HOM HproToHA.

AGcomoTHas BeMUMHA yKcia. Pemenue yncio-
BBIX HEPABEHCTB YPAaBHEHMI, COAEPKALUX MO-
MyJb.

MHo>xecTBa Ha IPAMON, OKPECTHOCTH. BepxHsst
M HWDKHSAS TPaHU YUCIIOBBIX MHOXKECTB.
Komnosunus gynkumii. O6paTHas GyHKIMS.
OCHOBHBIE 3JIEMEHTapHbIe (DYHKIMH, UX CBOM-
cTBa u rpaduku. Komnozunus GpyHkuui, oopar-
Hast pyHKIMS, QYHKIMHY, 33/1aHHbIE HESIBHO, I1a-
paMETPUYECKMHU YPAaBHEHUSIMU U YPAaBHEHHUSIMU
B TIOJISIPHBIX KOOPJIMHATAaX, THIEPOOIHYECKUE
(byHKIIMH, UX CBOMCTBA MOCTPOECHUE I'PaUKOB.
BepxHsis M HUKHASA T'paHH QYHKIIMH.

P
Pemenue 3a-
nag

IIpenen nocneno-
BaTeILHOCTH.

Brraucienne npesena mociaeaoBaTeIbHOCTEH.

Pemenue 3a-

maq




ApudmeTrueckre ornepanuy HaJl CXOASIIUMUCS
MOCJIENOBATEILHOCTIMHU. CBOMCTBA CXOISIIEHCS
MOCJIEIOBATEILHOCTH, CBSI3aHHBIC C HEPABEH-
CTBaMH

Brruucienue npeaenoB mocaeaoBaTeIbHOCTEN ¢
MOMOIIBIO TIPUHIIMIIA CXOAMMOCTH MOHOTOHHOM
MocJieI0BaTeIbHOCTH. YacTHUHbBIE TTPEIeIbl YnC-
ITOBOM MOCJIe0BaTEIbHOCTH. BepXHUil U HUKHUI
MpeIebl.

Kputepuit Koy cxoguMoCTH YUCI0BOM MTOCIIe-
ITOBATCILHOCTH.

1,2 dTocTpoenue 3ckn30B rpadukoB GyHkumi, npe- | M3-1, Kp-1
1eJ1 IOCTIE10BATENbHOCTI Y.
[Ipenen u venipe-  [TexHuka BeIYUCICHUS TIpenenoB GyHKumi (pac- | JI3,

PBIBHOCTH (yHK-

885051

KPBITHE HEONIPENECIEHHOCTEN, 3aMEHA IIEPEMEH-
HOT'O IIPY BBIYMCICHUU NPEEa).
lcrionb30BaHNE 3aMEYATEIIBHBIX IIPEJENIOB IIPU
BBIUMCIICHUH IIPENIEIIOB.

Beraucnenust npenesioB GyHKIUH ¢ TOMOIIBIO
ACUMIITOTUYECKUX (POPMYJ U TeopeM 00 IKBUBA-
IIEHTHBIX (DYHKIIHSX.

[Tpenenst MoHOTOHHBIX (hyHKIMH. [IepBbIii 3ame-
HaTeJIbHBIN IIPEACII U U €r0 CleACTBUs. Bropon
3aMevarespHble mpenen CnencTBus BTOpOro 3a-
MevaTesbHoro npenena. CpaBuenue GyHkuuii. O
— cuMBoJIMKa. CpaBHEHHE OECKOHEYHO MaJIbIX
(byHKIIHHA.

MccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.
Touku pa3peiBa QpyHKIUH, UX KIaccuUKaIus.
HenpepbIBHOCTD 31eMEHTAPHBIX (DYHKIUIA.
HccnenoBanue GpyHKINN HA HETIPEPHIBHOCTb.
Krnaccugukanus Touek paspeia. JIokaibHbIe
CBOMCTBa HEMpepbIBHBIX (pyHKIMM. Hempepois-
HOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUH.
CBolicTBa (yHKIIHMI, HEIPEPHIBHBIX HAa OTPE3KE.

Pemmenue 3a-
nau

3

dIpenen 1 HeNPepHIBHOCTh PYHKIIUU»

U3-2, Kp-2

Huddepenumpo-
BaHUe (DyHKIMIHA
OJHOU NEpEMEH-

HOU

Haxosxaenre mpou3BogHOM PYHKITNH, 38 JaHHOM
SIBHO, MCTIOJIb3YS TpaBuia TuddepeHnpoBaHus
CYMMBI, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO
(byHKIMN, KOMIIO3UIIMN (GYHKIUH.

Haxoxnenrne npou3BoHON 00paTHON (yHKINH,
(byHKIIMH, 3alaHHON MTapaMeTPUUYECKH U HESIBHO,
nuddepennrana GyHKINH.

Permenue 3a1a4 NpukiIagHOro Xapakrepa, uc-
MOJIb3YsI TEOMETPUIECKUN U (PU3UIECKUN CMBICIT
MpPOU3BOHON M TU(epeHImaa.

Haxoxnenne npon3BoAHbIX U UG depeH1nanos
BBICILIMX ITOPSIIKOB.

[TpaBumno JlonuTans pacKpbITUsI HEONPEAEIEHHO-
creil. [Ipumenenus popmyisl Teitnopa Kk Hax0X-

EHUIO MPEESIOB ¥ 3HaU€HUN (YHKITHII.

Pemenue 3a-
nau
AT




MccrnenoBanre GyHKINNA: yCTIOBHS MMOCTOSIHCTBA
M MOHOTOHHOCTH; 3KCTPEMYMBI, HallpaBJICHHE
BBIITYKJIOCTH Tpaduka QyHKINHU, TOUYKU TIepe-
ruba, aCUMIITOTBI.

HaxosxaeHne sKCTpeMaibHbIX 3HAYCHUH (PyHK-
1K Ha oTpeske. O01as cxema uccie10BaHus
(yHKIMK 1 TIOCTpOEHHs rpaduKa.

4

JuddepenuupoBanre GyHKIIMU OTHOM TIEpe-
MEHHOI

N3-3, Kp-3

Heonpenenéunpiii
UHTErpaj

BeruuciieHre HHTETPajoB, « OJU3KUX»K TaOIIY-
HBIM, UCTIOJIB3YSI OCHOBHBIC METO/IbI HHTETPHUPO-
BaHMsI (3aMeHa EPEMEHHOT0, HHTETPHUPOBAHUE
o yactsMm). lHTerpupoBanre panoHaIbHbIX, Up-
pallMOHaIbHBIX, TPUTOHOMETPHUYECKUX U THUTIEP-
oommaeckux ¢pyHkuii. [TogcranoBku YeOnimena.
BbrauciieHre HHTETPaaoB ¢ IOMOIIbIO CTEICH-
HBIX PSJIOB.

OnpenenéHHbli
WHTErpaJl U €ro
MIPUITOKEHUS.

Brruncienue onpeneneHHoro nHTerpaia mno ¢op-
myine Hprotona-JleiiOHuna.

MeTtoz 3aMeHBI IEPEMEHHON Y NHTETPUPOBAHUS
10 4aCTsM B OIPEACIIEHHOM HHTErpaie. Beruuc-
lIeHue JUTMHBI KpUBOM, IJIOLIAIU IIIOCKOH (u-
rypbl, 00bEMa Tejla C OMOILBIO ONIEPEYHBIX Ce-
4ueHul, o0bemMa Tela BpallleHus, ouaei mno-
BEPXHOCTEH BpaICHUS.

[TprMeHeHue onpeIeIeHHOr0 UHTerpana K ¢pu3u-
YECKMM 3a1a4aM.

Beruncienre HeCOOCTBEHHBIX MHTEIPaJIOB.
MuTterpansl ¢ 6eckoHeUHbIMU Tipeaenamu. MHre-
rpajibl OT HeorpaHu4eHHbIX QyHKIMi. [Tpu3naku
CPaBHEHUS U HEKOTOPBIE YCIOBHS CXOAUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Brraucnenue
MHTETPaJIoOB
Pa3IMYHBIMU
METOJaMHU

°,6

AnTerpupoBanue QyHKIMI OAHON NepeMeH-
HOM»

N3-4, Kp-4

DYHKIIMY MHOTUX

BemecrBeHHast yHKIMS IBYX TEPEMEHHBIX U €€

3

MHOT'UX MEPCMCH-
HBIX

nepeMeHHbIX. [Ipon3BoaHas CII0KHONW (HYHKIIMH.
MuBapraHTHOCTH OpMBI IepBOro auddepeHIu-
ana. Berancienne npou3BoIHbIX QyHKIIMIMA, 3a-
MaHHBIX HessBHO. HaxoxneHne npou3BoIHOM 1Mo
HarpaBJICHUIO, TPAJUEHTA PYHKIIUH.
["eomeTpuyecKuil CMBICI MOJHOTO AU QepeHiu-
ana. KacatenbHas MJI0CKOCTh M HOPMaJIb K I10-

BEPXHOCTH.

NIEPEMEHHBIX rpaduk, TMHUK ypOBHs. Beruncnenue nBoitHbIx n| Pemenue 3a-
MOBTOPHBIX MpenenoB. Haxoxnenue obnacrei nad
oTipeieieHus] PYHKIUH MHOTUX MTEPEMEHHBIX,

IIMHUI ¥ IOBEPXHOCTEMN YPOBHS, Npeena, HCClle-
OBaTh Ha HETIPEPHIBHOCTH (DYHKIIMM MHOTHX II€-
€MEHHBIX.
Jludpdepenuupona- [Pasnnynble ciocoObl HAX0XKIEHUE YacTHBIX Mpo-| Pemienue 3a-
HUE QYHKIMHI M3BOJHBIX U UG depeHnanoB pyHKIUY MHOTUX | J1a4




Brraucienre mpou3BoIHIX U auddepeHimanion
BbICIIMX TTOpsiakoB. Dopmyna Telnopa.
DkcTpeMyM (QYHKIIUU ABYX MEPEMEHHBIX.
Kputepuit CuiibBecTpa 3HAKOONPEIETICHHOCTH
KBaJpaTHIHON (HOPMBL. DKCTpeMyM (YHKIUN
MHOTHUX [1€PEMEHHBIX.

HaxoxneHne ycaoBHOIO AKCTpeEMyMa METOA0M
HeoTpeaeeHHbIX MHOXUTeNel Jlarpanxka.
Haxosxaenrne HanOobIIEr0 U HAMMEHBIIIETO 3Ha-
ueHUs (PyHKUIMN HA KOMITAKTe.

rpajbl U UX MpH-
JIOKEHUSL.

IBOMHOIO MHTErpajla K IOBTOPHOMY B CIIy4dae
NPSIMOYTOJIBHOM U KPUBOJIMHEHHOM 001acTel.
3amMeHa epeMeHHbIX B IBOMHOM uHTEerpase. [lo-
JIsIpHBIE KOOPIMHATHI.

TpoitHble MHTETpaJIbl U UX BBIYMCIECHUE. 3aMEHA
[IEPEMEHHBIX B TPOMHOM MHTerpaie. Liunmuuapu-
Heckue U chepuyecKre KOOpAUHATHI.
[TpuMmeHeHre KpaTHBIX MHTErPajIoB K PEIICHUIO
reoMeTpUUYeCcKUX U pU3HYECKHUX 3aay.

7,8 JnddepenuupoBanue pynkumii MHOTHX mepe- | U3-5, Kp-5
MEHHBIX»
KpatHble unTe- Brruncienue 1BoiHbIX MHTErpaaoB. CBeneHue P

Pemrenue 3a-
nad

0

«KpaTHble MHTErpasbl U UX TPWIOKEHUS»

N3-6, Kp-6

10

KpuBonuHelinbie
WHTETPaJIbI.

Bbruncienre KpUBOJIMHEMHBIX UHTETPAJIOB MEp-
BOT'O U BTOPOro poaa. ['eomerprueckuii cMbICII
KpUBOJIMHEHHOTO HHTerpana I-ro pona.
BblurcieHre KpUBOJIUHENHBIX HHTETPAJIOB BTO-
poro poza ¢ momortibio hopmynsl ['puna. Ycio-
BHsI HE3aBUCUMOCTH KPUBOJMHEWHOIO HHTErpajla
BTOPOIO pojia OT MyTHU UHTErpupoBanus. Ciyyai
noyiHoTO MU depenmana.

HaxosxneHne nepBooOpa3zHoi AJisl MOBIHTE-
rpainbHOTO BhipaskeHus P(X, y)dx+Q(x, y)dy
Brruncnenue paboThl cuiioBoro nois. Berancie-
HYE IUIOMAU C IOMOLIbIO KPUBOJMHENWHBIX HH-
TErpajos.

P
Pemenue 3a-
nau

11

[ToBepXHOCTHBIE
WHTETpaJIbIL.
(D7IEMEHTHI TEOPUH
0JIse

Beraucienue momans nosepxHoctu. [losepx-
HOCTHBIE MHTETpasibl |-ro poaa u Ux CBOMCTBA.
[ToBepxHOCTHBIE HHTETPANIBI 2-TO POJAA U UX
cBolicTBa. CriocoOblI CBeJIEHHsI TOBEPXHOCTHBIX
MHTETpaJioB K ABOMHBIM MHTErpajiaMm.

Potop, nuBeprenuus, nupKyanus. Popmyisl
Crokca u Octporpajckoro-I'aycca B BEKTOpHOM
(bopme.

[ToTok BekTOpa yepe3 MOBEPXHOCTh. Y CJIOBHUS IO-
TEHIIMAJIbHOCTH BEKTOPHOI'O NOJISL B IPOCTPAH-
CTBE.

3, Pemenue
3a1a4
At

10,11

«KpuBoJIMHENHBIE U TIOBEPXHOCTHBIE UHTE-
rpajb»

N3-7, Kp-7

12

Psannr

Haxoxnenne cymMmsl psaga. Psg reomerpuueckon
nmporpeccuu. MccnenqoBanue CX0AUMOCTH PSIFOB €

Ormpoc.
Pemenmne 3a-
maq




MOJIOKUTETHHBIMU uiieHamMu. OOOOIICHHBIH Tap-
MOHHMYECKUHN PSIZT U €r0 CXOAUMOCTb.
3uakonepemMeHHbIe psabl. [loHsATHE aOCOMIOTHOM
M ycloBHOUM cxoaumocTH. [Ipu3nak JleiiOHuIa.
ccrnenoBanue cXOQuMOCTH (YHKIIHOHATHHOTO
psna. [Ipuznak Beliepiitpacca paBHOMEPHOi
CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.
Haxoxnenue paguyca u HUHTEpBajia CXOAUMOCTH
CTETICHHOTO psijia, ooactu cxoaumoctu. Judde-
PEHLIUPOBAHKE U UHTETPUPOBAHUE CTEIIEHHBIX
PSIOB.

Psinbr Teisiopa u Maknopena. Paznosxxenne QpyHk-
LW B CTENIEHHBIE pslbl. Mcroap30BaHue pasio-
pkeHus pyHkuuu B psia Teitnopa B mpuOImxen-
HBIX BBIYMCJICHUSX U MPU BBIUUCICHUU MIPECIIOB
(b yHKIIIH.

Paznoxenue B psg Oypbe nepuoandeckon pyHk-
uuu. Paznoxenue B psig @ypee Henepuoanye-
CKoll pyHKIMH, QYHKIIUY, 3aJAHHON B IPOU3-
BOJIBHOM IpoMexyTKe. Paznoxenue B psan Oypbe
TOJILKO MO KOCHHYCaM HJIA TOJBKO IO CHHYCaM.

12 Psne» 3-8, Kp-8

[Tpumeuanue: /I3 — mpoBepka gomariHero 3aaanus; Kp — kontponsHas pabdora; U3 — unau-
BU/yaJbHOE TUIIOBOE 3aJjaHue, Hanucanue pedepara — P, K — konnokBuym, AT — aTTectanus.

2.3.3 JlaGopaTopHbIe 3aHATHSA — He NPe0yCMOMPEHDI.
2.3.4 KypcoBble padoTbl (IPOEKTbI)— He npedycMompeHtbl

2.4 TlepeyeHb Y4eOHO-MeTOIMYECKOTr0 obecredeHH 1JIsl CAMOCTOATEILHOIH padoThI
00yYAKIIHUXCS 1O TUCIHILINHE

[Tepeuenpb yueOHO-MeTOAMUECKOTO 00ecte-
YCHUS TUCHUIUTUHBI 110 BBIMOJHEHUIO CAMOCTOSI-
TEJBbHOM padoThI

Ne
No Bung CPC

11 2 3

21|Pedepar Ha Temy: «['umepbo- |Kynpssues JI.J1., Kyracos A.Jl., Uexmnos B.I.,
nueckue GyHkuu, ux cBoii- |[llaGynun M.U. COopHuk 3agay no maremaTu-
ctBa u rpaduku. Jlokazarens- |[deckomy aHanuzy. Tom 1. Ilpenen. Hempe-
CTBO HEKOTOPBIX TOKIECTB».  |[pbIBHOCTH. [luddepennmpyemocts. M.: dus-
matiut, 2010. — 496 c.

bepman I'.H.C6opHUK 337124 110 KypCy MaTe-

MaTHYECKOI'0 aHaIu3a : 3aJauHUK — MOCKBA :
Oxonut, 2015. — 432 ¢

32|Pedepar Ha Temy «O HEKOTO-
PBIX MMOIXOAAX K HHTETPHPOBA-
HUIO QYHKLHUI.

43|Pedepar Ha Temy: «HecoO-

CTBEHHbBIE KpaTHBIEC NHTE-
rpasbl. MaTerpan [lyacconay.

Kpatnsie unterpainst: [Ipaktukym. Spemenko
JI.A. Kpacnonap: Kybauckuii roc. yH-T.,
2006.- 80 c.

54

Pedepar na temy: «HezaBucu-
MOCTh KPUBOJIMHEWHOTO HHTE-
rpajia 2-ro poga oT IMyTH UHTE-
TPUPOBAHMUSI B IPOCTPAHCTBE)

KpuBonmHelHbIE M TOBEPXHOCTHBIE NHTE-
rpansl. SIpemenko JILA., [Ton6epeskuna A.U.
VYyeOnoe nocobue. Kpacnonap: Kybanckuii
roc. yH-T., 2012.-109 c.




Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOIMIUXCS W3
qKcila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3/J0POBbs U BOCHPUATHUS UH(DOPMAIIH:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

—B MeYaTHOM (popMe yBeIMUEHHBIM LIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

JUst iun ¢ HapyLIeHUsIMU CllyXa:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII NepeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00Yy-
YAFOLITIXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH.
[IpenoaBaHye AUCIMIUIMHBI BKIIOYACT CIEAYIOIIHe (OpMBbI pabOTHI:
® JICKIIMU;
MPaKTUYCCKHE 3aHATHUS,
KOHTPOJIbHBIE PabOThI;
KOJIJIOKBHYMBI;
KOHCYJIbTAIIUU MPENOJABATENCH;
9K3aMeH;
caMmocTosiTeNbHast paboTa CTYACHTOB:
(M3y4eHHe TEOPETUYECKOT0 MaTepHaia; BhIMOJIHEHUE JOMAIIHUX 3aJ[aHNH, BHITIOJTHCHUE WHIMBH-
JyalbHBIX THUIOBBIX 33/IaHUH; MMOJTOTOBKA K ONPOCY; HAallMCaHWuEe pedepaToB, MOATOTOBKA U BbI-
CTYIUICHHUE C JIOKJIAZIOM; [TOJIrOTOBKA K SK3aMEHY).

['myObokOMy YCBOCHHIO Y4eOHOTO MarepHualia AUCIUIUIMHBI COJACUCTBYIOT KOJUICKTHBHBIC
(OpMBI HHTEIICKTYAJILHOM JCSTEIBHOCTH, a TAK)KE METOJIbI PA0OTHI, CIIOCOOCTBYIOIINE CAMOpa3-
BUTHIO U CAaMOOOPA30BaHUIO CTY/EHTA.

O6paSOBaTCJ'H)HLI€ TCXHOJIOT'NH, UCIIOJIb3YEMBIC B y‘le6HOM nponecce:

. JIEKIMH C IPOOJIEMHBIM U3JI0KEHHEM;

. JIUCKYCCHUH MO CJIOKHBIM BOIIPOCAM;

. MOATrOTOBKA pedepara;

. TEXHOJIOTHS PA3BUTU KPUTHYECKOTO MBIIUIEHHUS;

. paboTa, HallpaBJIeHHAsl HA YCBOEHUE 3HAHUH U CITIOCOOOB JIEHCTBUI MO camo-
KOHTPOIIIO;

° KOHCYJIBTALIMH [IPENOIABATEIEH.

IIpumepHBIE BONPOCHI, BBIHECEHHbIE HA TUCKYCCHIO
1. Wunykuus v aHanorus B MareMatuke. Jloka3zaTelbCTBO MATEMAaTUUYECKUX YTBEPKICHHM
10 aHAJIOTUH (II0 YCMOTPEHHUIO JEKTOPA).
2. TIpoBepka CyIIeCTBEHHOCTH YCIIOBHH TeopeM (10 YCMOTPEHHIO JICKTOPA).
3. Jloka3zarenbCcTBO TEOPEM C JaHHOW (HOPMYIMPOBKON U IMIIAHOM JI0Ka3aTeNbCTBa (IO
YCMOTPEHHIO JICKTOPA).
4. Pemenue 3a1a4 pa3IMYHBIMH CIIOCOOAMHU.
5. CoBMeCTHBII MOUCK pelIeHUs 3aJauu.
6. CocraBneHue IUIaHa peleHus 3a/1a4H.
7. B3auMmHas u camonpoBepKa 3HaHUN U 00CYXIEHHE MOJYyYEHHBIX Pe3yJIbTaTOB.
IIpumepHbIe TeMbl pedepaToB
1. Tunep6onmueckue GpyHKIMHU, UX CBOMCTBA U rpaduku. Jloka3zaTenbCTBO HEKOTOPHIX
TOKJIECTB.
2. O HEKOTOPBIX MOAX0aX K HHTETPUPOBAHUIO ()YHKITHIA.



3. HecobOctBennbie kpaTHbie nHTETpasbl. MaTerpan Ilyaccona.

4. He3aBUCMMOCTb KPUBOJIMHEWHOTO UHTErpaja 2-ro poAa OT IIyTH UHTETPUPOBAHMUS B
POCTPAHCTBE

I[JISI Jung € OrpaHM4YCHHBIMH BO3MOKHOCTSAMHA 300POBBA NPCAYCMOTPEHA OpraHuU3alvusad KOH-
CYJIbTAlUH C UCTIOJIH30BAHUEM JJICKTPOHHOM MOYTHI.

4. OueHoYHbIE CPeACTBA JJISl TEKYIEro KOHTPOJIS YCIIeBAeMOCTH U MIPOMEKYTOY-
HOH aTTecTAlluU

Tekylmuili KOHTPOJIb OCYILIECTBIISIETCA MPENOIABATENEM, BEAYIIUM IPAKTUYECKUE 3aHs-
THS HA OCHOBE BBINOJHEHUS CTYICHTAaMHU JIOMAIHUX 33JJaHUi U PEILICHUS 3a/1a4 Ha ayJuTop-
HBIX 3aHATUSAX. B TedeHHne KaK0ro ceMecTpa MPOBOISTCS KOHTPOJIbHBIE pabOThI, IPe/Ioia-
raeTcsl BBITIOJHCHUE TUIIOBBIX MHAMBUAYAIbHBIX 3aIaHUH JJI1 CAaMOCTOSITEIbHON paboTh.Pe-
HICHHE 33]1a4 0€3 MTOMOIIH MMPETO0/IaBaTENsI CIIOCOOCTBYET aKTUBHU3AIMH CAMOCTOSITEIIBHOM JIe-
SATEIILHOCTHU CTYyJIeHTa, (HOPMUPOBAHHIO YMEHUI M HABBIKOB B PEIICHUH 33]1a4 110 COOTBET-
CTBYIOIIIEMY pa3/ielly MaTeMAaTHUECKOTO aHAIN3a, TI03BOJISAET TIy0Ke OCBOUTH TEOPETUICCKUI
MaTtepHa, CriocoOCTByeT MPUOOPETEHUIO U PA3BUTHIO HABBIKOB CAMOKOHTPOJIS.

Ha npaktrueckux 3aHATHSX KOHTPOJIb OCYIIECTBIIAETCS IIPU OTBETE Y JOCKH, IPH MPO-
BEpKE JIOMAIIHUX U UHJIMBU1yaJIbHBIX 33JlaHui. B mepBoM ceMecTpe MIaHupyeTCsl IPOBEICHUS
KOJJIOKBUYMa.

WTOroBblil KOHTPOJIb OCYIIECTBIISIETCA B BUAE K3aMEHA.

KoHTponbHble, KOJUIOKBHYMBI, HMHANBUAYAIbHbBIE 33JaHHsI OLIECHUBAIOTCS MO MATUOAIIb-
HOH cucTemMe. DK3aMEHbI OLIEHUBAIOTCA 110 CUCTEME: HEYIOBIETBOPUTEIBHO, YIOBIETBOPH-

TCJIIbHO, XOPOIIO, OTJIMYHO.

4.1 ®oHJ OLIEeHOYHBIX CPEICTB VI MPOBeeHHs TeKYIero KOHTPOJIs

4.1.1 TunoBble 3a1a4H JJIsl CAMOCTOSATEIbHOI padoTnl (OITK-2)
| cemecTp

1. [ToctpouTts rpaduku GyHKIMMI:

a) Y= COS(X—%) ,0) y:‘x_2‘+‘3x‘;B) y:3sinx.

2. Haiitu npenensl nociaenoBaTenbHOCTEH:
-3

. - 14+2+43+..+n_ _ (2n+3Y

a) lim (+/n? +5n —~/n? + 2):6) lim . ') lim| ——
N—>+o0 n—o n° +5n n—ol 2n—-1
3. Haiitu npenenst QyHKumii:
COSX — COS® X - 1+x )

a) lim a :6) lim(2—cosx)s"*xp) lim| —=

x—0 X x—0 x>0\ 2 4+ X
4. BoruncnuTh npon3BoAHbIE PYHKITHIA:

a) f (x) = (cosx)*™;6) f (x) = (INx —2)x1+Inx;8) f (X) = arccosIn2x+1

x® -1 '
5. Haiitu npousBogHbie y;(, y;z (byHKIMY, 3alaHHON TapaMeTPHUYECKU:
X=2t—t2
y=3t-t°

6. Haiitu nponssoanyro y;( byskuun Y = y(x) , 3aianHoif Hesino: €7 + y =InX + X.



7. Haiitn muddepertman Gpyaxun f (X, y) = In(X++/ X2 +y?).
8. Haiitn Of u d? f s pynxumn T, ecnm f(X) = (x+1)-e*.

9. Haiitn nudydepeHiman nepsoro 1 BToporo mopsyika s pyukimun Y = e>9%%,

10. Haiitn y” , €CIH y:% (e ¥ 4a 73x);

11.  Haiitu npou3sBoaHyto nopsiaka N aias GyHkuuu y = (X2 +l) e
12. Beruncnnts npubmmkenso 3/125,5 .
13. Hanucars popmyny Jlarpamka aust GyHKmu Y = arcsin 2X Ha oTpeske [XO, Xo + AX] .

14.  Tlokasatb, uto rpaduk byukuun Y = In(x* —1) Besne BBITYKIBIL.

15.  Tocrpouts rpadux dpymkmmm Y = 3X° + 4x* +1.
16.  BBIMUCIUTH HEONPEIEICHHbIC HHTEIPAIIBL:

a)f%cosldx : 6)J~ sin xdx J-arccos 2x
x> X JL+2c05% J1-4x2
17.  BbluucnuTh onpeaeneHHbIe I/IHTeraJ'ILI
J-In X J~ (2x+4)dx J- (x+5)dx
X +4x+13" 74 x> +2x+10°
18. Bpruuciuts Hec06CTBeHHme HMHTETPAIIbI

T dx © xdx
) ) JR
)-([x2+4x+13 }[,/(4—x2)3
19.  Haiitu mimomanps GUrypsl, OrpaHUYeHHON KPUBBIMH: X = COSt, y = 2sint.

20.  Haiitu oO6beM Tena, 00pa30BaHHOTO MU BpallleHuu BOKpYT ocu Ox
¢Gurypsl, OrpaHH4eHHOMN TaHHBIMH KpUBbIMU: Xy =1,y =0,x=1, X =2.
II cemecTp

21.  Haiftu yacTHBIE TPOU3BOIAHBIE BTOPOTO MOPsIKA (PYHKITHH

f(x,y)=arctg(x/y).
22.  HWccnenoBath (YHKITUIO HA SKCTPEMYM:

3
a) f(X,y)=4x>—4xy+y?+4x—2y—7; ;0) u:%+2y2—22x+z

23. Haiiti HanOounpnii 00beM, KOTOPBIA MOKET UMETh MPSMOYTOJIbHBINA Napajuleaenune,
€CIIM CyMMa JUIMH pebep ero paBHa a.
24.  Haiitu npou3BOIHBIE U MOTHBIE MU (HEPEHITNATBI IEPBOTO MOPSIKA K BTOPOTO MOPSAKA

u
byukuun Z=X°1Iny, roe x=—; y=3U-2v;
\'

25.  Jlana pynxuus XCOS Y + Y COSZ + Z COS X =1, 3anannas nessno. Haiftu yactHble

IMPONU3BOJHBIC ﬂH(b(bCpCHHHaHLI TIEpBOTr0 U BTOPOTO IMMOPAAKOB.

1
26.  Haittu sxctpemyM Gynkmun Z = — + —mpu yenosun 2X + Y =4,
X

27. Haiitu Hanbonpiiiee 1 HaMMEHbIIIee 3HaYeHUE (PYHKITUU B 00J1aCTH
z=x-y?, D:x*+y*<4;

28.  BBIUMCIUTH UHTETPAJIBL:



i

a) jdxj(x+2|y|)dy; 6) ]'xdxjcos(x—y)dy;

29.  Bbumciuth 00beM TeNa, OrPaHMYCHHOTO TOBEPXHOCTSIMH:
2+X+y =1, x+y+z=1;
30.  Bpruucnuts miomans GUrypsl, OrpaHU4eHHON KPUBBIMH.
x*+3y* =4, y<x, y=0.
31.  OmpenenuTth KOOPAMHATHI ICHTPA TSHKECTU OJHOPOIHOTO HMIAPOBOTO CJIOS, 3aKITFOUCH-
HOro Mexy cdepoit X> +Yy° +2° =8 u mwrockocrsmu X =—1u X =2.
32. B aBOHHOM MHTETpae ” f (X, y)dxdy paccraButs npesessl HHTErPUPOBAHKS B TOM U
Q

npyrom nopszke, ecau {2 — tpeyronsauk ¢ Bepmuaamu O(0;0), A(1,0), B(1,1);

33. B nBoitHOM uHTETpae ” f (X, y)dxdy nepeiitu x monspubiM koopauHaTam I 1 ()37}
Q

paccTaBHUTh MPeeibl HHTErpHpoBanus, ecan: () = {X2 + y2 < ax} ,(@a>0),
34. Berauciuts miomans GUrypsl, OorpaHU4eHHON KPUBBIMH.
r=1+cose, r =~/3sine..
35. HaiiTi Maccy NIacTUHKH, OrpaHuueHHoM kpuBbiMu: X =1, y= X2, Y= —3/;

rae P ( X, y) = 5X2 + 4xy 2 _ MIOBEPXHOCTHASI INIOTHOCTb.

36.  BpraucnuTh TPOWHOM MHTETpAT

III(X+ y+ Z)dXdydz,rneT: z=x*+y? z=1
.

37. BBIYKUCIINTD I(XZ + y2 )dS , Te L — oKpy>KHOCTb X2 + y2 =
L

38.  Iloka3arb, 4TO MHTETpaj

(2;4)
J= j (x+2y)dx+ (y +2x)dy

0;1)

HC 3aBUCHUT OT IIYTU UHTCTPUPOBAHUA U BBIYUCIIUTL €TO.

39.  BpUMCINTH MOBEPXHOCTHBIN HHTETPA:
2,2
” X0, rae T - nomyedepa z=-1-x* —y? .
&
40.  HccrmemoBaTh Ha CXOIUMOCTh YKa3aHHBIC PSAJIBI C TIOJIOKATEIHBIMA YJICHAMH:
i n+2
Tk
= ndn
41. HccnenoBaTth Ha CXOOUMOCTD U a6comoTHy10 CXOJIMMOCTh 3HAKOYEPEAYIOLIUUCS PSIA;
Z( )n+1 2n+1

5n(n+1)
42. HaiiTi 06macth CXOQMMOCTH CTETIEHHOTO psija



o]

Z7 (n+3) x+2)..

43.  Paznoxuts B psi @ypre no kocuHycam QyHKLui Y = 1—3X B unreppane (O;Tc) .

4.1.2 Bonipochl 1Jis1 MOATOTOBKHU K KOJJIOKBHYMY
Onpenenenue u popmyauposku Teopem (OIIK-2)

1. [Tonstne MHOXecTBa. Onepanuy HaJ MHOXKecTBaMHU. Jlornueckasi CHMBOJIMKA.

2. Pacmpennas uncnoBast npsimasi. AOCONIIOTHAS BETMYMHA yKciia. MHOXecTBa Ha Ipsi-
MOH, OKPECTHOCTH.

3. Merton MmaremaTuyeckoil HAYKIMU. buanom HeroToHa.

4. OrpaHu4eHHbIE U HEOTPAHUYCHHBIC YHCIIOBbIE MHOXKECTBA. | paHU YMCIIOBBIX MHO-
KecTB. TeopeMa CyIeCTBOBaHMSI BepXHeH (HMUKHEW) TpaHu YHMCIOBOTO MHOYKECTBA.

S. [Tpunuun Apxumena. [IpuHIUI BI0)KEHHBIX OTPE3KOB.

6. O6mmee nmousarue Gpynkiuu (oroopakenus ). Kommosumus ¢pyakuuii. O6paTHas GyHK-
s, Yucnossle pynkunu. OCHOBHBIE 3IeMEHTapHbIE (PYHKITUH, UX CBOMCTBA U rPpauKH.

7. CrnocoOs 3aanus ¢pyakiuil. HesBublil crioco6 3aganus ¢dyHkiun. OyHKIMY, 3a/1aH-
HbIE TTApAaMETPUUECKUMH YPABHEHHUSIMUA U YPAaBHEHUSMH B MOJISIPHBIX KOOPIMHATAX.

8. Omnpenenenre nocnea0BaTeIbHOCTH U €€ mpenena. EAMHCTBEHHOCTD mpeiena, OrpaHu-
YEHHOCTb CXOSIIEHCS MOCIEeI0BATEIIHBHOCTH.

9. ApudmeTnueckue onepanuu HaJl CXOASAIIUMUCS OCTIEI0BATEIbHOCTIMHU.

10.  CaoiicTBa cCXOIAIIEHCS TTOCIEAOBATEIFHOCTH, CBS3aHHBIC C HEPABEHCTBAMH.

11.  BeckoHeuyHO Majble U OECKOHEYHO OOJIBIINE MOCIEA0BATEIBHOCTH, UX CBOMCTBA.

12. [IpuHIHUII CXOIMMOCTH MOHOTOHHOM MOCIIEN0BATEIBHOCTH.

13.  [IpuHIunD cTaruBaroumMxcs oTpe3kos. Yucio e.

14. [ToanocnenoBaTeNIbHOCTH U YaCTUYHBIE ITPEAEIIBI YACIOBOM MOCIEA0BATEIIBHOCTH.
Jlemma bonbsuiano-BeliepmTpacca.

15. dyHaaMeHTalIbHAs MocaeaoBaTebHOCTh. Kpurepuii Komm cxoaumocTu nocienosa-
TEIbHOCTH.

16. Omnpenenenue npenena GyHkuy B Touke. Onpenenenue npenaena mo Komwu u mo
['eiine, sKBUBaJIeHTHOCTH onpeaeneHuil. [lpeaen GpyHKuM Ha 6ECKOHEYHOCTH.

17.  beckoneuHo Manble QyHKIUH, UX CBOWcTBA. beckoHeuHo Oonbiine ¢pyHkiuu. Obiee
ofpeiesieHue npejaena QyHKIHH.

18. O6mume cBoiicTBa npenena GyHKIUA: €TMHCTBEHHOCTD, TOKaJbHAas OTPaHUYEHHOCTD.
19.  CaoiicTBa npesnena GyHKIUH, CBA3aHHBIE C apU(PMETHUECKUMH ONEPALIHSIMU.

20.  CeoiicTBa npezena pyHKINH, CBI3aHHBIE C HEPABEHCTBAMH.

21.  TIlpemen KOMOO3UIMH (PYHKIIHA.

22.  OpHocTopoHHHME Tpeaensl. [Ipenen MOHOTOHHOW (hYHKIINH.

23.  CpaBHeHue QpyHKIUH, SKBUBaJIeHTHbIE QyHKINU. KpuTepuil sKBUBaIEHTHOCTH (YHK-
1005178

24.  OmnpezaeneHue HENPEPHIBHOCTH (DYHKIMU B ToUKe. Touku paspsiBa pyHkuuu. Kinaccu-
(duKaIms ToueK pa3priBa.

25.  CgoiicTBa (yHKIMH, HETIPEPBIBHBIX B TOUKE (JIOKAJIbHAS OrPAaHUYEHHOCTb, YCTOWYH-

BOCTb 3HaKa, HEMPEPHIBHOCTh CYMMBbI, IPOU3BEECHUS U YacTHOro pyHKuuit). HernpepbiBHOCTD
OCHOBHBIX 2JIEMEHTapHbIX (PYHKIUH.

26.  HenpepbIBHOCTH CJ10:kHOM (yHkimu. HenpepsiHocTh hynkiuu X, X >0

27. Teopema bonbiiano-Komm (o mpoMeKyToOUHOM 3HaYEHUH HEMPEPHIBHON HA CETMEHTE
¢ynkuun). CrnencTBue TeOpeEMBI.

28.  Ilepsas Teopema Beiiepmrpacca (00 orpaHU4eHHOCTH HETIPEPHIBHOWM HA CErMEHTE
byHKIUN).

29.  Bropas teopema Beiieprirpacca (0 TOCTH)KEHUH HETPEPHIBHOM HAa CErMEHTE () yHKITUU
AKCTPEMAIILHBIX 3HAYEHHH).



30. [TepBrbIit 3aMeuaTeIbHBIN MPEIET U €T0 CICICTBHS.

31. Bropoii 3ameuarensHbli penen.ClecTBUS BTOPOro 3aMeYaTelbHOIO Ipeiena

32.  Teopema cyliecTBOBaHMS U HENIPEpbIBHOCTU oOpaTHOU GyHKuuu. [ToHsTHE paBHOMED-
HOW HenpepbiBHOCTH QyHKIMH. Teopema Kantopa. Kpurepuii Komu cymecrBoBanus KoHed-
HOTO npezena QyHKIUH.

33.  Ycuosue quddepenuupyemoctd GyHKIuU. CBsI3b MEXKAY HENPEPHIBHOCTHIO U Audde-
PEHLIUPYEMOCTbIO (DYHKIUH.

34.  IIpousBoanas ¢pyHkunu. OJHOCTOPOHHHE U OECKOHEUYHBIE IPOU3BOIHBIE.

35. CBs13b MEX]y CYIIECTBOBAHHEM MPOU3BOIHON U TP HEepeHIIUPYEMOCTHIO (PYHKITHH.
36.  IIpaBuna muddepeHpoBanns CyMMBbI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO (PYHK-
uil.

37.  Tabnuua npou3BOIHBIX OCHOBHBIX 3JI€MEHTApHBIX (DYHKIHIA (BBIBO (POPMYI).

38. YpaBHeHUs KacaTeJIbHON U HOpMaJIH K KpUBOH. CKOPOCTh MPSMOJIMHEUHOTO IBUKE-

HUSL.

39.  Tlonsarue nuddepennuana. Ero reomerpuueckuii 1 Gu3nUeCKuii CMBICI.

40.  IIpousBoanas 0OpaTHOM QPYHKIUH, (HYHKIIMH, 331aHHON HESIBHO U MTAPAMETPUUYECKH.

41.  IlpousBogHas crnoxxkHoil pynkuuu. MuBapuantaocts Gopmsl | nuddepenuana.

42.  TlpowusBoxanbie u nudHepeHruanbl BEICIINX TOPSIKOB; N-bIe TPOU3BOIHBIC (PYHKITUI:
x",a%,sinx, cosx, y=log, X, (1+x)*

43.  IuddepeHnnansl BBICHIUX MOPSIKOB OT CIOKHBIX (yHKIMH. «Hapymenne» nHBapu-

aHTHOU (hopMbl nudPepeHIInanoB BEICIIUX MOPSIKOB MIPH HEJIMHEHHON 3aMeHe epeMEHHON

44, Teopema Pepma, €€ reoOMETPUYIECKUI CMBICIL.

45, Teopema Jlarpansxka, Ponnst, UX reoMeTpUUYECKHAN CMBICT.

46.  Teopema Komm. [Tpasuio Jlonurans packpeitus Heonpenenennocreii Buna 0/0u oo/ oo,

47.  PackpbITHE HEONPEAECICHHOCTEN BUNIOB 00-00, 0x 00,17, ?,0°,

48.  ®opmymna Teiinopa GpyHKIMHN ¢ ocTaTOYHBIM WwieHOM B ¢opme [leano u B popme Jla-
rpaHxa.

49.  Pasnoxkenue no Gopmyne Maknopena pynkmumii 8%, sinX, cosx, y=Ilog, X,

1+x)*.
50.  VYcrmoBus MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITUH.
51.  JlokanbHbli 3kcTpeMyM (yHKIMU. HeoOxoammoe 1 JoCTaTOuHbIe YCIOBUS SKCTpe-
MyMa.
52.  HamnpasieHue BeInykJIocTH Tpaduka GyHKIMH. JlocTaTOuHOE YCI0BUE BBITYKIOCTH
rpaduka QyHKIHH.
53.  Touku neperu6a rpadpuka yHkuuu. Heo0xoaumoe u 10CTaTOYHOE YCIOBUS TOUEK
neperuoa.
54,  DxcrpemasnbHble 3HaUCHHS (QYHKIIMM Ha OTpe3ke. ACUMITOTHI rpaduka.

Joka3zarennbcTBa yrBepxaenuii (OIK-2)
Beeoenue ¢ ananus
1. Teopema cyuiecTBOBaHHS BEpXHEH (HUKHEH) IpaHy YMCIOBOIO MHOYKECTBA.
2. Ilpunnun Apxumena.
Ilpeoen nocnedosamenvnocmu
Teopema 00 OrpaHMYEHHOCTH CXOAAIICHCS MOCIEJ0BATEIbHOCTH.
TeopeMbl 0 GECKOHEYHO MaJbIX MOCIIEIOBATETHPHOCTSX.
TeopeMsl 0 mpejenax nocae10BaTeIbHOCTSIX, CBSI3aHHbIE ¢ apU(METHYECKUMH ONepaIHsIMU.
TeopeMsl 0 Tpesenax Mmocie10BaTeIbHOCTSIX, CBSI3aHHBIE C HEPAaBEHCTBAMHU.
[TpuHIMI CXOAMMOCTH MOHOTOHHOMH MOCIIE10BATEILHOCTH.
. Huemo «e».
Ilpeden pynkyuu
9. Teopema 0 eTMHCTBEHHOCTH TIpeiena (HyHKIIHH.

N kW



10. Teopema o JIOKaJIbHOW OTPAaHUYECHHOCTH (PYHKITUH, UMEIOIIeH KOHSUHBIN TIpe/ie.

11. Teopema o npeznene KOMIO3ULIUU GYHKIUH.

12.  Teopemsl 0 npezenax QyHKIMH, CBI3aHHbIE C apU(DMETHUECKIMH ONEPALIUSIMHU.

13.  Teopewmsl 0 mpenenax GyHKIMH, CBSI3aHHBIC C HEPABEHCTBAMHU.

14, [TepBrlii 3aMedaTenbHbIN TPEAET U €r0 CIAEACTBHUS.

15.  Bropoii 3aMeyaTenbHbIi IPEAE U €ro CIEACTBUS.

16. TeopeMbl 00 SKBUBaJICHTHBIX (DYHKITHSX.

Henpepuvienocmo hpynxyuu

17. TeopeMa 0 HEMPEPHIBHOCTH KOMITO3ULIMH (DYHKITHIA.

18.  Teopema o mpenene MOHOTOHHON (PYHKIIUH.

Teopema bonbsrano-Komiu (o npomMe:xyTo4UHOM 3HaYSHUH HETIPEPHIBHOM HA CETMEHTE (PYHKIIUH).
19.  Ilepmas Teopema Beiiepmtpacca (00 orpaHU4€HHOCTH HENIPEPHIBHOW Ha cerMeHTe (pyHK-
1IUHN).

20. Bropas Teopema BeiiepmiTpacca (0 JOCTHKEHUH HEITPEPHIBHOW HA CETMEHTE (PYHKIIMH

AKCTPEMAIIbHBIX 3HAUCHHIA).
Jupppepenyuposanue pynkyuit 00Holi nepemenno

21.  Teopema O CBsI3U MEXAY CYLIECTBOBAHHUEM IPOU3BOAHON U TU(PHEPEHIIMPYEMOCTHIO
(GyHKIHH.

22. Teopemsl 0 quddepeHIMPOBAaHNN CYMMbI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

23.  Teopewmsl 0 quddepeHpoBaHnn 00paTHON QYHKINH, QYHKIIMH, 33JaHHON TapaMeTpH-
YECKUMU YPaBHEHUSMHU.

24.  Teopema o muddepenunpoBannn kommnozuuu GpyHkuii. MTaBapuantHocTs popmer |
nuddepennuana.

25. Teopema Pepma, €€ reoOMETPUYIECKUI CMBICIL.

26.  Teopewmsl Jlarpanxa, Posuis, ©X reoMeTpuYeCcKuil CMBICI.

27.  Tlpasuno JlonuTans packpbitus Heonpenenennocred uga 0/0u oo/ oo,

4.2 DoHJ OLIEHOYHBIX CpEeACTB 1Jisl MPOBECACHUS l'[pOMG)KyTO‘lHOﬁ aTTeCTallum.

Bomnpocsl IUisi HOATOTOBKH K IK3aMeHY
| cemectp (OIIK-2)

1. [Tonsite MHOXecTBa. Onepanuy HaJ MHOKecTBaMU. Jlornueckas CHMBOJIMKA.

2. MHO0€ecTBO IEHCTBUTENBHBIX yKces. CBOMCTBa NEHCTBUTENBHBIX yKcel. [Ipeacrasie-
HUE JIeWCTBUTENBHBIX YUCEN AECATUYHBIMU APOOSIMH.

3. MouHocTh MHOKECTBA. CUETHOCTH pallMOHANIBHBIX yKcel. HecueTHOCTh nelicTBU-
TEJbHBIX YUCEIL.

4. Pacmmpennas uucioBas npsimas. AOCOMIOTHas BeTMYMHA yucia. MHOXKecTBa Ha Ipsi-
MOM, OKPECTHOCTH.

5. Meron MaremaTuuecko HHAYKIMU. buaom HeroToHa.

6. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YMCIIOBbIE MHOXKECTBA. | paHK YUCIOBBIX MHO-
xecTB. Teopema cylecTBOBaHUS BepXHEH (HUKHEN) IrpaHu YMCIOBOIO MHOXKECTBA.

7. [Mpuauun Apxumena. [IpuHIUT BI0KEHHBIX OTPE3KOB.

8. O6miee nousatue GpyHkuu (orodpaxkenus). Komnosunmsa ¢pynkumii. OOpatHas QpyHkK-
uust. Yucnosele pyHkunu. OCHOBHBIE 3JIeMEHTapHbIe (YHKIUHU, UX CBOMCTBA U TpadUKH.

9. CrniocoOsb1 3aianus GyHkiuil. HesiBHBIN crioco0 3ananust GyHkimyn. OyHKIUH, 33/1aH-
HbIE NTapaMETPUUYECKUMH YPAaBHEHUSIMHU U YPaBHEHUSMU B TOJISIPHBIX KOOpAUHATAX.

10.  Ompenenenue nocieA0BaTENLHOCTH U €€ npeena. EMMHCTBEHHOCTh Ipesena, OrpaHu-
YEHHOCTh CXOSIIENCs MOCIe0BaTeIbHOCTH.

11.  Apudmernyeckue onepanuu HaJl CXOISIIMMUCS TOCIIEA0BATENIbHOCTIMH.

12.  CsoiicTBa CXOIAIICHCS TIOCIEAOBATEILHOCTH, CBSI3aHHBIE C HEPABEHCTBAMH.

13.  beckoHe4HO Majble 1 OECKOHEYHO OOJIbIINE MOCIEA0BATENFHOCTH, UX CBOMCTBA.

14, [TpuHIUIT CXOAMMOCTH MOHOTOHHOM MOCJIEA0BATEIBHOCTH.



15. [IpuHIUI cTATUBAOIIMXCSA OTPE3KoB. Yuco e.

16.  IloamocnemoBaTeNbHOCTH U YACTUYHBIC TIPEIEITBI YUCIOBOM TOCIEIOBATEIHBHOCTH.
Jlemma bonbuiano-BeliepmTpacca.

17. dyHaaMeHTalIbHAs Mocaea0BaTeNbHOCTh. Kpurepuii Komm cxoaumMocTu nocienona-
TEIbHOCTH.

18. Onpenenenue npenena GyHknuu B Touke. Onpenenenue npenena no Komm u mo
['eitHe, SKBUBaAJIGHTHOCTH onpenencHui. [Ipenen pyHKIMn Ha GECKOHEYHOCTH.

19.  Beckone4Ho Masble QYHKINHU, UX CBOICTBA.

20.  beckoneuno 6onpmue Gyakmuu. Odiee onpeneaeHue mpeaena GyHKIHH.

21.  OOuwe cBoiicTBa npeaena GyHKIUN: €JUHCTBEHHOCTb, JOKaJIbHAs OTPAHUYEHHOCTb.
22.  CaoiicTBa npezaena GyHKINH, CBSI3aHHbIE C ApU(DMETHIECKIMH ONEPALIUSIMHU.

23.  CaoiicTBa npeziena QyHKINH, CBSI3aHHBIC C HEPABEHCTBAMM.

24.  Ilpenen koMno3uuu HyHKIIHM.

25.  OpnocroponHue npeaensl. [Ipenen MOHOTOHHOW (yHKINH.

26. CpaBHeHue QyHKIUN, SKBUBaJICHTHbIC PyHKIIMU. KpuTeprii S5KBUBaJIGHTHOCTH (YHK-
1107078

27.  Omnpegenenue HenpepbiBHOCTH (PpyHKIMU B Touke. Touku paspeiBa pynkuuu. Kinaccu-
(duKaIus ToueK pa3phiBa.

28.  CoiicTBa ()yHKIIMIA, HENPEPHIBHBIX B TOUKE (JIOKaJbHAS OTPAHUYEHHOCTh, YCTOWYH-

BOCTb 3HaKa, HEMPEPHIBHOCTb CYMMBI, IPOU3BEAEHUS U yacTHOro pyHKIuMI). HenpepbiBHOCTH
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.

29.  HenpepsiBHOCTH C10:HOM (ynkimu. HenpepsisHocTs hynkmuu X%, X >0

30. Teopema bonbrano-Komnm (o npomMexyTouHOM 3HaY€HUHU HETIPEPBIBHOM HA CErMEHTE
¢yskun). CrneacTBre TEOPEMBI.

31.  Ilepsas Teopema Beiiepuirpacca (06 OrpaHH4eHHOCTH HETIPEPHIBHOM Ha CErMEHTE
GyHKITUN).

32.  Bropas teopema Beiiepiurpacca (0 JOCTH)KEHUN HEPEPBHIBHON HA cerMeHTe (PyHKLIUU
AKCTPEMAIbHBIX 3HAYEHUH).

33. IlepBblii 3aMeyaTeNbHbBIN MPEAEH U €0 CIEACTBUS.

34. Bropoii 3ameuarensHbii penen. CrecTBUs BTOPOTo 3aMeUaTeNIbHOTO Tpe/eria

35. Teopema cyiecTBOBaHUS M HENPEPHIBHOCTH 00paTHOH QyHKIMK. [ToHsATHE paBHOMED-

HOI HenpepbIBHOCTH GyHKIMU. Teopema KanTopa. Kpurepuit Komm cyiectBoBanust KoHEU-
HOTO Tnpezaena QyHKIIIH.

36.  VYcmorue nuddepenmupyemocty GyHKIUU. CBA3b MKy HEMPEPHIBHOCTHIO U T de-
PEHIIMPYEMOCTHIO (DYHKITUH.

37.  IlpowmsBomnas ¢pyHkunu. OJHOCTOPOHHHE U OECKOHEYHBIE POU3BOIHEIE.

38. CBsi3bp MEX]y CYIIECTBOBAaHHUEM MPOU3BOIHON U AUPPEPEHIINPYEMOCThIO (PYHKIIHH.
39.  IIpaBuna muddepeHpoBanns CyMMBI, pa3HOCTH, POU3BEICHHUS U YaCTHOTO (PYHK-
UH.

40. Tabnuiia mpon3BOIHBIX OCHOBHBIX JIEMEHTApHBIX (PYHKIUH (BBIBOA (PopMyiI).

41.  YpaBHeHHs KacaTeJbHOW U HOpMaiIH K KpuBOi. CKOPOCTh MPSIMOIUHEHHOTO JIBHKE-
HUSL.

42.  Tlonsarue nuddepennmana. Ero reomerpudeckuii 1 GU3NUECKUil CMbICIT.

43.  TlpowmsBomHas 0OpaTHON QYHKIINH, QYHKIINH, 33JaHHOW HESIBHO U TAPAMETPUUYECKH.
44,  TlpousBoaHas crnoxxHoU ¢pyHKuuU. MHBapuanTHOCTH hopMmel | nuddepenuana.
45.  IlpousBoansie u nuddepeHIraibl BICIIMX TOPSAIKOB; N-bl€ MPOU3BOIHbIE DYHKIINI:

x",a%,sinx, cosx, y=log, X, (1+x)*.
46.  IuddepeHnmanpl BBICIIAX MTOPSIKOB OT CIOXKHBIX (yHKINH. «Hapyimenne» nHBapu-
aHTHOH popMbl U GepeHIINaToB BEICIINX MOPSIKOB IPU HEITMHEHHON 3aMeHe IepeMEeHHOM

47. Teopema Pepma, €€ reOMETPUUECKUIN CMBICIL.
48. Teopema Jlarpan»ka, Pous, uX reoMeTpu4eCcKuil CMBICIL.



49. Teopema Ko, ITpasusio Jlonurans packpsitus Heonpeaenennocreii suga 0/0u oo/ oo,

50. PackphbITHs HeonpeaeaeHHoCcTel BuioB 00-00, 0x 00,17, 000,00.
51. ®dopmymna Teiinmopa GpyHkIMU ¢ octatouHbIM YieHOM B ¢popme [leano u B popme Jla-
rpamxa.
52.  Paznoxenue no popmyne Maxnopena GpyHkuui

a%, sinx, cosx, y=In(l+x), @+x)%
53.  YcnoBus MOCTOSTHCTBA U MOHOTOHHOCTH (DYHKITHH.
54.  JlokanbHbli 5KcTpeMyM ¢(yHKIHK. HeoOxoammoe 1 JOCTaTOuHbIE YCIOBUS IKCTpE-
MyMa.
55.  Hampasnenue Boinykioctu rpaduka GpyHkmun. JloctaTouHOE YCIOBUE BHITYKIOCTH
rpaduka GyHKIUH.
56. Touku nepernda rpaduka ynkuun. Heodxoqumoe u 10CTaTOYHOE YCIOBHS TOYCK
neperuoa.
S7. DKcTpeManbHble 3HaYeHUs1 (PYHKIUU Ha OTpe3ke. ACUMNITOTHI rpaduka. [TomHas
CXeMa UccieoBaHus PYHKIIMH U TOCTPOCHUE ee rpaduka.
58.  IlomsTue nepBooOpa3HOIi, ee CBOIMCTBA.
59.  Onmnpenenenve HEONPEAETEHHOTO HHTETPaia, OCHOBHBIE CBOMCTBA.
60.  TaOnuua HeompeAeIeHHBIX HHTEIPAIIOB OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUH.
61. Meroa 3aMeHbI IEPEMEHHOM U UHTETPUPOBAHUS 110 YACTSAM B HEOINPEAECTECHHOM UHTE-
rpaie.
62.  Ilpoctbie npoOu U X UHTErpHpoBaHue. Pa3noxeHne paioHanbHON QYHKIIMH Ha
npoctelie qpodu. HTerprupoBanne paroHIBHBIX (YHKITHA.
63.  HHTrerpupoBaHHe UPPALMOHAIBHBIX (YHKIUH.
64.  HMuterpupoBaHue BBIPAXEHUH, COIEPKAIUX TPUTOHOMETPUYECKHE ()YHKIIHH.
65.  3agauu, NpuBOASAIINE K MOHITHIO ONPENEICHHOro nHTerpaia. Ilnomans KpuBoIuHei-
HOM TpaIenuy.
66.  Omnpenenenue unterpana Pumana. Heobxonumoe ycrnoBue HHTErpupyemMocTu. ['eo-
METPUYECKUI CMBICIT OMPEeIEHHOTO HHTErpaa.
67.  Mepa XKopnana. M3mepumbie mHOXkecTBa. CymMmebl JlapOy 1 Ux cBolicTBa.

68. Kpurepuii unterpupyemoctu no Pumany. Knaccel nHTerpupyemMpix GyHKIHI.

69. CsaolicTBa onpeaeaEHHOT0 UHTETpasla, BEIpa)KEHHbIE PABEHCTBAMHU.

70. CpoiicTBa onpeIeIeHHOT0 HHTETpaIa, BRIPAKCHHBIC HEpaBEHCTBAMU. Teopema o cpe-
HEM 3HA4YEHHUHU.

71. TlpubGnuxeHHOE BHIYMCIECHUE ONPEIETICHHBIX HHTETPAJIOB.

72. WuTerpan ¢ nepeMeHHbIM BepXHUM npenenom. @opmyna Herotona-Jleitbuuna.

73.  Merox 3aMeHBI IEPEMEHHON 1 MHTETPUPOBAHMSI IO YaCTSAM B ONPEACIICHHOM HHTE-
rpaie.

74. [lonsiTHe IMHBI Iyry KpUBOW. BeIpakeHNe NIIMHBI 1yTH HHTETPATIOM.

75.  TloHsaTHe miomaaym niaockoi Gpurypsl. BeipaxkeHune miomanm HHTErpajioM.

76.  IlonsTue oObemMa MPOCTPAHCTBEHHOM 001acTH. Brrancienue oobema Tena ¢ moMoIIbio

norepevHbIx cedeHnit. O0beM Tena BpalleHus. Beranciaenne mioiaaeii moBepxHocTel Bpa-
11(S3175:8

77.  IlpunoxeHue onpeaesieHHOro HHTerpaia K 3a1adam (pu3mkH.

78.  HecoOcTBeHHBIEC HHTETPANIBI ¢ OECKOHEUYHBIMU TIPE/IeTIaMi OT HEOTPaHHYEHHBIX (DYHK-
. CBOMCTBA U BEIUHUCIIEHHE.

79.  Ilpu3HaKH CXOAUMOCTH HECOOCTBEHHBIX MHTETPAIIOB.

2 cemectp (OIIK-2)
n n
[MousiTHe N-MepHOTo eBKIKA0BA IpocTpancTBa R . Ipumepsl MHOKecTB R .

n
IMocnenoBarensHocTh B R 11 ee mpemen.
BemectBenHast QyHKIMH JBYX MEPEMEHHBIX U €€ rpauK, JUHUN YPOBHS.
JIBoiHbIe npenensl. [IoBTOpHBIE TpeeNbl, YCIOBUS UX PABEHCTBA.

el



5 [Ipenen GyHKIIMU MHOTHX TIEPEMEHHBIX.

6. HenpepbIBHOCTh (PYHKIIMM MHOTHX IEPEMEHHBIX, CBOHCTBA.

7 YacTHbIe TPON3BOIHBIC U YAaCTHBIE MU depeHInanbl GYHKIIMH MHOTUX EePEeMEHHBIX.
8 HuddeperuupyemMocTs GyHKIIUN MHOTUX NiepeMeHHbIX. [lomnblil nuddepenmnman.
['eomeTprueckuii CMbICT YaCTHOM NMPOU3BOTHOM M MONIHOTO AU depeHnunana.

9. Heo6xoaumMoe u noctaToyHoe yciioBust 1udGepeHInpyeMOoCTH.

10.  IIpowmsBoaHas CIOXHOUH (YHKIIMH, MHBAPUAHTHOCTH (hOPMBI TTepBOTO ArddepeHIn-
ana.

11.  IIpousBoxHas mo HampaBieHUI0. [ pagreHt.

12.  TlpousBoauble u quQepeHInaIbl BBICIINUX MOPSAIKOB. Y CIOBHS PABEHCTBA BTOPHIX
MIPOU3BO/IHBIX.

13.  ®opwmyna Teitnopa GyHKIMKM MHOTHX ITE€PEMEHHBIX.

14.  JloxanbHbIi 3KcTpeMyM (DYHKIIMK MHOTUX IepeMeHHbIX. HeoOxoaumoe ycioBue 3Kc-
TpeMyMma.

15. Kpurepuii CriibBecTpa 3HAKOOTIPEISICHHOCTH KBapaTHIHOU (hopmel. [locTraTrounbie
YCIJIOBUS JIOKAJILHOT'O 3KCTPEMYMa.

16.  JlokanbHbIi 3KkcTpeMyM (PYHKIIMU ABYX MepeMeHHbIX. HeoOxoauMoe u 1ocTaTouHoe
YCIIOBUS IKCTpPEMyMa.

17.  Boluncnenue Npou3BOAHBIX HEIBHO 3aJaHHBIX QyHKIMA. [ToHsiTHEe 00 yCTIOBHOM SKC-
TpemyMe. Meroa Jlarpan:xa HaX0XAEHUS YCIIOBHOTO SKCTPEMYMaA.

18.  HauGonblnee v HauMeHbIlIee 3HaYCHUS PYHKIIMA HA KOMIIAKTE.

19. 3ajaud, TPUBOASAIINE K TTOHATHIO JBOMHOTO MHTETpaJa.

20.  Ompegenenue ABOWHOTO UHTErpaja. Y CIOBUS CYIIECTBOBAHUS IBOWHOTO MHTErpasa.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22.  CaeneHwue JBOIHOrO MHTErpasia K MOBTOPHOMY B Cllydae MPsIMOYTOJIbHON 00IacTH.
23. CaezieHne IBOMHOIO MHTETPaJIa K IOBTOPHOMY B ClTydae KPUBOJMHEUHON 00JIaCTH.
24.  DieMeHT IUIOIIAIi B KPUBOJIMHEHHBIX KOOpAUHATaX. 3aMEeHa IEPEMEHHBIX B JJBOMHOM
uHTerpaie. [lonsipHpie KOOpIUHATEI.

25.  Tpoiinble HHTETpaJbl U UX BBIUKCICHHE. 3aMEHA IEPEMEHHBIX B TPOMHOM HHTETpae.
26.  IlpuMeHeHME KPaTHBIX HHTETPAJIOB K PEIICHUIO TEOMETPUIECKUX U (PU3NIECKUX 3a-
Jau.

27. [TonsTre rmankoi kpuBoi. KpuBosmHeliHble MHTErpaisl 1- poaa, X CBOMCTBA, I'e0-
METPUYECKUIN CMBICI.

28. OpueHnTrupoBaHHbIE KpHBble. KpUBOIMHEHBIE HHTETpANIBI 2- poJia, UX CBOcTBa. Pa-
00Ta CHIIOBOTO TOJIS.

29. CBs13b MeX 1y KpUBOJIMHEHMHBIMU UHTETpasiaMu 1-ro u 2-ro poaa. CriocoObl cBeICHUS
KPUBOJIMHEHHBIX HHTETPAJIOB K ONPEACTICHHBIM HHTETPAJIaM.

30. ®opwmyia ['puHa. Berunciienne miomanay ¢ NOMOIIbK KPUBOJIMHEWHBIX UHTETPAJIOB.
31.  VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTErpaja 2-ro poaa OT MyTH UHTETpUpo-

Banus. Ciyyail nonnoro nuddepenunana. [TeppoodpazHas uist OABIHTETPAIbHOTO BhIpaKe-

Hus P(X, y)dx+Q(x, y)dy.

32.  TlonsaTtue riagkoil moBepxHOCTU. BekTopHO-TIapameTprueckas popma 3agaHus mo-
BepxHocTH. KacaTenbHast I0CKOCTh U HOpMalb K OBEPXHOCTH. [170111a/1b TOBEPXHOCTH.
33.  TloBepxHOCTHBIE HHTETpaAIHI |-TO posia 1 UX CBOWCTBA.

34.  JIBycTtopoHHHE MoBepxHOCTU. OpUeHTaIUs TOBEPXHOCTH U BBIOOp cTopoHbl. Hampas-
JISTFOIIFE KOCHHYCHI HOpMAJTH.

35.  IloBepXHOCTHBIE HHTETPAJIBI 2-TO poJa U UX CBOMCTBA.

36.  CmocoObl cBeJIeHHsI TOBEPXHOCTHBIX HHTETPAJIOB K IBOHHBIM HHTETPAJIaM.

37.  Potop, nuBeprenums, nupkysus. @opmynst Ctokca u Octporpaackoro-I'aycca,
BEKTOpHAsI 3aIHCh. Y CIIOBUS MOTEHIIMAIBHOCTH BEKTOPHOTO TTOJIS B TIPOCTPAHCTBE.

38.  OmnpeneneHue YMCIOBOTO psia, CyMMBI psija. Heo6xoanmoe yciaoBrue CX0IMMOCTH

psina. CBOMCTBA CXOISIINXCS PSIOB.



39. Psaawl ¢ HeoTpuniatensubiMu wieHaMu. Kputepuii cxogumoctu. [IpusHaku cxoaumo-
ctu (cpaBHenus, anambGepa, Komm).

40. HHTerpanbHblii TpU3HAK cXO0AUMOCTH. OO0OIICHHBIN TAPMOHUYECKHHA PSJT U €T0 CXO-
JTUMOCTb.

4]. 3HakonepeMeHHbIE psibl. AOCOTIOTHO M YCIOBHO cxosimuecs psabl. [Ipu3nak Jleno-
HULIA.

42. [Tonstue pynknmonanbHoro psga. PaBnomepnas cxogumocts. [Ipu3nak Beiiep-
LITpacca paBHOMEPHOU CXOAUMOCTH.

43.  Crenennslie psabl. Teopema Abens. UHTepBan U paanyc cX0IMMOCTH CTEIIEHHOTO
psna.

44,  TlouneHHoeWHTETpUpOBaHHUE U MU PEPSHIIMPOBAHUE CTETICHHBIX PSIIOB.

45.  Panwi Teiinopa u Maknopena. CTeneHHBIE PSIIbI OCHOBHBIX 3JIEMEHTAPHBIX (DYHK-

nuii. crionp3oBanue pasnokeHus: GyHKIUK B psan Teinopaist mpuOImKEHHBIX BEIYUCICHUM.
46. Psnpr @ypoe. YcenoBus npeacraBUMocTd GpyHKIuH psigoM Dypoe.

47. Pasnoxxenue B psin @ypbe Henepruoauyeckon (GyHKIUY, 3aJaHHON B IPOU3BOIBHOM
IIPOMEXKYTKE.
48.  Paznoxxenue ¢pyHkuuii B psg Oypbe Mo CHHYCaM UITU 10 KOCHHYCaM.

OneHouHbIe CPeCTBA AJI MHBAJIUAOB U JIUIL C OFPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NISCKUX OCOOCHHOCTEH.

— IIpH HEOOXOAMMOCTH MHBAJIMJIAM U JIUIIAM C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS
NPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— [P IPOBEJICHUH MTPOLIEAYPhI OLIEHUBAHUS PE3YIbTATOB 00YUCHHS MHBAIHU/IOB U JIHII C
OTpaHUYEHHBIMU BO3MOKHOCTSIMHU 37J0POBbS IIPEIYCMATPUBACTCS MCIIOJIb30BaHNE TEXHUIECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIPU HEOOXOJMMOCTH 15l O0YYAIONINXCS C OTPAHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI U
WHBAJIHM/IOB IPOLIEypa OLICHUBAHUS PE3yIbTaTOB O0YUEHHS [0 AUCIHUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oneHUBaHUs pe3yabTATOB O0YUEHHSI MHBAIHM/IOB U JIUII C OTPAHUYECHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBBSI 110 TUCIMILIMHE (MOJYIIO) IPEAyCMaTPHUBAET MPEAOCTABICHHE HHPOP-
Maluu B popMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSM UX 3[J0POBbs U BOCIIPUATUS HHPOPMALIUH:

4.2.2 IipumepHbie 6ui1eThl K Ik3ameny (OIIK-2)
» )

1920
®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BbICIIET0 00pa30BaHUs
«KybaHckuii rocy1apcTBEHHbIN YHUBEPCUTET»
(®I'bOY BO «Ky6I'Y»)
bunet Ne 1

(Marematuueckwuii ananu3, 03.03.02, cemectp 1, 2019 — 2020 yu. 1.)
1. TIlpoctsie 1poOu U UX UHTErpUpOBaHue. PaznoxeHne palMoHaIbHON (QYHKIIMK Ha MIPOCTHIE
npobu. NHTerpupoBanre paioHaIbHBIX (QYHKIUH.
2. Teopema depma, €€ reOMETPHUUECKUI CMBICIT.

3.3amaua. Haiitu nuddepenunan pynkun f(X,y) =In(x+ \/X2 +y?).

3aB. kadeapoii Teopun GyHKIUI B.A. Jlazapes



1920
denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BbICLIETO IPO(HECCHOHATBHOIO 00pa30BaHUs
«Ky0baHckuii rocy1apcTBEHHbIN YHUBEPCUTET)
(®I'BOY BO «Ky6I'Y»)
buner Ne 2

(Marematuueckwnii ananu3, 03.03.02, cemectp 2, 2019 — 2020 yu. 1.)
1. VYcnoBus HE3aBUCMMOCTH KPUBOJIMHEWHOTO HHTETpaia 2-ro poja OT yTH HHTETPUPO-
BaHUSI.
2. Tlonsarue nuddepennuana GyHKIIMH MHOTHX ITepeMeHHbIX. Ero reometpuueckuii
CMBICIL.

3. 3amava. Beruuciuth ABOMHON MHTErpas ” (1+ X+ yz)dx, rie obmacts D OTpaHu-
D

yena muHMAME Y = X, X+ Y = 2.
3aB. kadeapoit Teopun GyHKITUI B.A. Jlazapes

5. IlepeyeHb OCHOBHOI1 M 10NIOJHUTEJIBLHOM y4eOHOM JIUTEPaTypPbl, HE00X0AMMO
JJI5 OCBOCHHS AU CHUIINHBI

5.1 OcHoBHasi 1uTeparypa:

1. Kynpssues JI. JI. Kypc maremaruyeckoro ananu3sa: ydeOHHUK /17151 0aKkanaBpoB : yU4EeOHUK
JUISL CTYZICHTOB BY30B, 00YUYaIOMIUXCS 110 €CTECTBEHHOHAYYHBIM M TEXHHYECKHM HAIPABJICHUSM
u cneuuansHocTaM T. 3 /JI. 1. Kyapsasues ; Mock. ¢usuko-texH. uH-T (I'oc. yH-T) 6-¢ u3. -
Mocksa: FOpaiit, 2012

2. lemunioBuu b.I1. COopHUK 33124 U yIIpa)KHEHUH IO MaTeMaTHYECKOMY aHanu3y. M.:
2009. — 558 c.

3. bepman I'.H.COopHuk 3a7a4 1o Kypcy MaTeMaTHUECKOro aHaJIN3a : 3aJaYHUK —
Mocksa : Oxomurt, 2015. — 432 ¢

4. Kynpssues JI./1., Kyracos A.Jl., Yexnos B.U., [Ha6ynun M.M. C6opHUK 3a1a4 11O
MareMartnueckomy aHanuzy. Tom 1. I[lpenen. HenpepwiBHOCTD. uddepennupyemocts. M.:
®duszmaraut, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2226).

5. Kynpssues JI. /1., Kyracos A.Jl., Yexnos B.U., [Ha6ynun M.1. COopHUK 33124 110
MaTematuueckomy aHanusy. Tom 2. UnTterpansl. Paasl. M.: @uszmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2227).

5.2 JlonosiHMTe/ILHAS JIUTEPATYpA!

6. Kynpsisues JI./I., Kyracos A.[l., Uexnos B.1., Ilabyaun M.W. COopHHUK 3a/1a4 110
MaTeMaTuyeckoMy aHanu3y. Tom 3. DyHKIIUU HECKOJIBKUX MepeMeHHbIX. M.: Ou3mMaTiuT,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2220).

7. Unbun B.A., Tlo3ask O.I'. OcHOBBI MaTeMaTHUECKOTO aHaln3a: y4eOHUK; B 2 4. M.,
2006. Y. I. —464c., Y. Il. — 646c.

8. SAApemenko JI.A. Kparusie narerpainst: [Ipaktukym. Kpacnogap: Kybanckwuii roc. yH-
T., 2006.- 80 c.

9. Spemenko JI.A., [Tonbepesknna A.W. KpuBonuHeHbIE H TOBEPXHOCTHBIC HHTE-
rpansl. YuebHoe nocobue. Kpacnonap: Kybanckuit roc. yu-1., 2012.-109 c.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2220

s ocBOeHMs AMCUMILIMHBI UHBATUAAMH U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«JIanb» u «tOpaity.

5.3 Ilepuoguyeckne U3AaHUS: He NPEOYCMOMPEHbL

6. Ilepeyenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn «UHTEp-
HET», He00XO0ANMMBIX JJII 0CBOCHUS JUCIUILIHHBI

http://www.alleng.ru/edu/math9.htm

1. http://www.matburo.ru/st_subject.php?p=ma

2. http://pdf-ka.ru/tags/matematicheskiy-analiz

7. MeToauveckue YKa3aHUus Il 00y4al0IIUXCH M0 OCBOEHHUIO TUCIIMILIHHBI
(Mmomyas).

JI71s1 KOHTPOJISE OCBOCHHS Kypca U MOATOTOBKH K DK3aMEHY CTYACHTaM IMpe/jIaraeTcs Bbl-

MOJTHEHUE 8-MH KOHTPOJBHBIX paboT,rpadMK KOTOPHIX C YKa3aHHEM TeM MPUBOAMTCS B IIAaHAX
CEeMMHAPCKHX 3aHATHN TI0 MATEMaTHYECKOMY aHAJIH3Y.

B nepBom cemecTpe miaHupyeTcs MPOBEJCHNE KOJUIOKBUYMA C IIEJIbI0 aJalTalluu CTYICH-
TOB K YPOBHIO TpeOOBaHUH, MPEABIBISIEMBIX K HUIM Ha 9K3aMeHe, U K (hopMe MPOBEACHHUS IK3a-
MEHa.

[Tpenyaraercst Tak)ke BHIIIOJHEHNWE TUIIOBBIX MHAMBUAYAJIbHBIX 3a/1aHUM Ul CaMOCTOS -
TeJIbHOM paboThl 1o TemaMm: «IlocTpoenue 3cku3oB rpadukos pyukuuii. [Ipenen nocnenona-
TesibHOCTIY, «IIpenen u HerpepbIBHOCTh GyHKIUNY, «/luddepenipoBanne GyHKIUN OAHOM
nepeMeHHoiy, «HTerpupoBanne GyHKIUN OJJHONU IEPEMEHHOI.

Bo BTOpom cemectpe — o Temam: «luddeperunupoanue GpyHKIHI MHOTHX TIEpEMEH-
HBIX», «KpaTHbIE HHTETPAIBI M UX MPHIOKEHHS », «KpUBOIMHEHHbBIE U TTIOBEPXHOCTHBIC MHTE-
rpanbly, «Psaasry. MHIMBUyanbHbIC 3aJaHNUS BBITIOIHSAIOTCS B OT/ACIBHON TETPaIH U IpOBeps-
IOTCS TIPETIOAaBaTENIeM C BHIOOPOYHOM 3alIUTOH (THUIIOBBIC MHANBUAYAIbHBIC 3aJaHUS JTaHBI
npunoxenuu k PJIIT).

| cemecTp
HaumenoBanue tem CpoKH BBINOTHEHUS
[Toctpoenne rckn3oB rpadukoB ¢pynkuuit. [Ipenen nocnenosa- 3-51 Hemens

TEJIbHOCTH.

[Ipenen u HenpepbIBHOCTH (QYHKIUH. /-1 Henens
JuddepenurpoBanue GyHKIMA 0HON NEPEMEHHO. 12-s1 nenens
WuTerpupoBanue QyHKIMHA 01HON IEpeMEHHOI 17-s1 nenens

Il cemecTp
HanmenoBanue Tem CpoOKH BBITIOTHEHUS
JuddepenunpoBanne GyHKINUNA MHOTUX TEPEMEHHBIX. 4-5 Henens
KpatHble HHTErpasbl U UX MPHIOKEHHS 8-s1 Henens
KpuBonuHeliHble 1 TOBEPXHOCTHBIE HHTETPABI. . 12-s1 nenens
Panpr. 17-a wenens

B OCBOCHUU JUCHUITIINHBI WHBaJIMJaMHN u JIMIaMun C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU3JIOPOBBSl  OONBIIOE 3HAUE€HHWE WMEeT WHAWBUAyallbHas yueOHas paboTa
(KOHCYNBTAIIUN ) — TOTIOJTHATEIIEHOE Pa3bsiCHEHUE yueOHOTO MaTepHuaa.

NuauBuayanbHble KOHCYIBTAIMM 1O TPEAMETY SBISIOTCA BAXHBIM  (aKTOPOM,
CHOCO6CTBYIOH_[I/IMI/I HHIUBUAYaATIU3alluu 06yqu1/1${ H YCTAHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIyMIpernoaaBareieM U OOydJarouuMCs WHBAUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOXHOCTAMU3A0OPOBbA.


http://www.alleng.ru/edu/math9.htm
http://www.matburo.ru/st_subject.php?p=ma
http://pdf-ka.ru/tags/matematicheskiy-analiz

8. Ilepeyenb MHPOPMAIIMOHHBIX TEXHOJIOTHIi, HCIOJb3YEeMbIX MPHU OCYLIECTBJICHUN
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE (IPH HE0OXOIMMOCTH)
He NPedycmMompeHvl
8.1 IlepeyeHb HEOOX0AMMOI0 NPOrPAMMHOIO O0ecrieYeHus!
He NpPedycmMompeHbvl
8.2 IlepeyeHb HEOOXOAUMBIX HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM
He NpPedycmMompeHbvl
8.3 Ilepeuens MHGPOPMALNMOHHBIX CIPABOYHBIX CHCTEM:

1. CrpaBouno-npaBoBas cucrema «Koncynsrant I[Tnrocy (http://www.consultant.ru)
2. DnexrponHas oubdnmnoreunas cucrema LIBRARY .RU (http://www.elibrary.ru)/

9. MaTepuajibHO-TEXHUYeCKas 0a3a, He0OXoAuMas ISl OCyLeCTBJIeHUs1 00pa3oBa-

TCJAbHOrOnmpouecca 1mo IMCUMIJauHe

No B paor MarepuanbHO-TeXHUYECKOE 00eCIIedeHNne UCIUITITNHBI
(MOmyJIsl) ¥ OCHAIIEHHOCTh
1. JlexunoHnHsble 3aHATUA | JIeKIMOHHAs ayuTOpHUsl, AJS IPOBEIEHUS JIEKIIMOHHBIX
3aHATHI, UHTEPAKTUBHAA JOCKA
2. Cemunapckue 3aHATUs | YueOHble ayIUTOPHUH JIUIsl IPOBEICHUSI U CEMUHAPCKUX 3a-
HATHUI, UHTEPAKTUBHAs JOCKA
3. JlaGoparopHbie 3aHs- | PabounM riaHoM He MPeayCMOTPEHBI.
THS
4. KypcoBoe mnpoekTupo- | Pabounm rmranom He MpeayCMOTPEHBI.
BaHUE
S. ['pynnoBele (MHAMBU- | YueOHasi ayIuTOpHsI, OCHAIEHHAs WHTEPAKTUBHOM JOC-
NyajgbHble) KOHCYNbTa- | KOM
1097071
6. Texyuuii ~ KOHTpOJb, | YueOHas ayJuTOpHsi, OCHAIEHHAs HMHTEPaKTUBHOM Jl0C-
IIPOMEXYTOUYHAsl aTTe- | KOU
crauus
7. CamocrositenbHas pa- | KaObuner mist camoctosiTenbHOW paOOThl, OCHAICHHBIH
6ora KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO IOJKITIOYE-
Hus K cetu «HTepHET», MporpaMMol 3KpaHHOTO YBEIH-
YeHUs] U 00ECTeUeHHBIH JOCTYIOM B AJIEKTPOHHYIO WH-
(hopManOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.



http://www.consultant.ru/
http://www.elibrary.ru)/

