Ipunaoxenne 2 k PIIJ]

MaremaTn4yecKkuii aHaJIu3

01.03.02 [IpuxnagHas MaTeMaTHKAa U HHPOPMATHKA
HanpasienHocTs (Mpopuiib)

CucreMHOe NIPOrpaMMHPOBAHHE

U KOMIIbIOTEPHbIE TEXHOJIOI MU

®opma 00y4eHUs1 — OUHAS

I'ox HaGopa — 2022

OLIEHOYHBIE CPEJICTBA JJIs1 IPOBEJAEHUS ITPOMEKYTOYHOM ATTECTALIAMN
OBYYAIOIUXCS MO JUCHUILIAHE (MOYJIIO)

1. O0mue cBegeHus

1. | Kadenpa MatemaTuku, QUMK U THPOPMAITMOHHBIX TEXHOJIOTHH

2. | Hanpasnenue noarotoBku | 01.03.02 [puknanHas MaTeMaTuka U nHGOpMAaTHKa
Hanpanennoctb

3. CucreMHOE MPOrpaMMUPOBAHHUE U KOMIIBIOTEPHBIE TEXHOJIOTUU
(mpoduib)

4. | JucuurnauHa (MOTyIIh) b1.0.14.03 MaTeMaTryecKkuii aHaIu3

5. | ®opma oOydeHHS ouHast

6. | 'om Habopa 2022

2. lMepeyeHb KOMNETEHLW

OIIK-1: CnocobeH mnpuMeHATh (yHAAMEHTATbHBIE 3HAHMSA, MOJY4YEHHbIE B  00JacTu
MaTeMaTUYeCKNX M (WJIM) ECTECTBEHHBIX HAyK, M HCIOJb30BaTh HMX B TNPO(ECCHOHAILHON

JACATCIIBHOCTH




3. Kpurepun n noxkasate,u OlleHUBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX 3Tanax ux (popMHpoOBaAHMA

Jtanbl popMUpPOBAHUS

DopMbI KOHTPOJISI

. ®opmupyemas Kpurepuu u nokasareii OlleHHBAaHHS KOMIIETeHIU
KOMIeTeHI Ml (pa3aesl, O — copmupoBaHHOCTH
TeMBbI TUCITUTIJIHHBI) 3HaTh: YMeThb: Baanern: KOMIIeTEeHIH I
. JIeTIaTh TOYHBIE U NPUOIVKCHHBIE
OCHOBHBIE OOBEKTHI JIEMEHTAPHOH MaTeMaTHKH, BBognas
. BBIYHCIICHUS,; NepBOHAYAIEHBIMU
HX XapaKTepUCTHKU U CBOMCTBA; caMOCTOSITeNbHAs
NPEACTABICHUAME 00 HICIX U aGora
COCTaBIISITh MaTEMaTHIECKUE METOJax MaTeMaTHKH KaK P 2
TIPUEMBI IPe0OPa30BaHMS YHUCIOBBIX, CaMOCTOSITEIILHEIE
1.OCHOBHBIE CTPYKTYPBI MOJIETTH HECTIOKHBIX TEKCTOBBIX YHUBEPCAILHOM SI3BIKE HAYKH H
o OIIK-1 aNreOpanyecKux M TPaHCLEHACHTHBIX pa6otsl (CP) NeNe 1-2,
3NIEeMEHTapHOH MaTeMaTHKH o 3amad; TEXHHUKH
BBEIPaXKEHHH; KOHTPOJIBHOE
o JlOMalllHee 3aaHue
o N MIPOBOJUTH J0KA3aTeIbCTBA MOHATHHHBIM aNapaToM OCHOBHBIX .
OCHOBHbBIE METO/IbI PELICHUI ypaBHEHUH, N N (KI3) Ne 1 ¢ 3amuToit
YTBEPKACHUH METOIOM CTPYKTYP JIEMEHTapHOI MaTeMaTHKU
HEPaBEHCTB U CHCTEM; N B ayIUTOPHU.
MaTeMaTU4eCKONH MHIYKIINH;
HOHATUHHBIM aIIapaToM TEOPHU
MIPOBOJUTSH JI0KA3aTeIbCTBA
OCHOBHBIE TIOHATHS TEOPUH MHOXKECTB; OCHOBHBIX TCOPETHUICCKUX (AKTOB ¢ MHOJKECTB;
P . CP NeNo 3-4,
UCIIOJIb30BAaHUEM MaTEeMaTHUECKON .
YHCIIOBBIE (DYHKITNHU, UX XapaKTePHCTHKU H METOJJaMH aHaJIn3a CBOICTB KP Ne 1,
2.BBeneHue B CUMBOJIMKH; N
. OIIK-1 rpaguKmy; YHCIIOBBIX (DYHKIHUIT U TOCTPOCHHS KA3 Ne 2,
MaTeMaTH4ECKHI aHaIH3
HX rpauKOB; KoJIoKBuyM Nel
pewats anredpandeckue
KOMIUIEKCHBIE YHCIIa U apU(METHIECKHE
. YPaBHCHUS HA MHOXKECTBE
JeHCTBYS Hal HUMH; crioco0aMu MpeICTaBICHUS
KOMIUTEKCHBIX YHCEI
KOMIUIEKCHBIX YHCel
YHUTATh 10 TPadUKy IpeAeIbHOE
noseneane DOl B pa3muaHbIX
pa3nuYHBIMH (HOPMYITHPOBKAMH
. TOYKAaX CTYIIEHHUS ee 00JIacTH o o
OnpeJleNICHUs KITIOUYEBbIX MOHATHUIL: IIpeaen B ONpeleNICHUH KIIIOYEBbIX MMOHATHMH,
YHCIOBOU mocnenoBarensHocTy, npeaen POII B ’ MOHUMATh UX SKBUBAJICHTHOCTH;
TOYKE, TOYKA CTYIIEHUS] MHOXKECTBA, OECKOHEUHO
HaXOJUTh 3HAUCHUSA NpeJieria
MaJtasi, 6ECKOHEYHO OoJIbIasi ¥ JIOKAIEHO criocobaMu JOKa3aTebCTBa
(GYHKLMHU B TOYKE II0 OCHOBHBIM .
orpaHndeHHas ¢pyHknus, HenpepsiBHas DOIT ; OCHOBHBIX TEOPEM H CBOHCTB;
TeopeMaMm O IpeJeTbHBIX
TIOBEICHUSX (DyHKIIHH;
3.IIpenenst u OCHOBHBIE TEOPEMBI O IPEACIbHBIX IOBEACHUAX A byt yMeHueM 3anuceiBaTh onpegeneHus 1 | CP NeNe 5-6,
HENPEePBHIBHOCTH QYHKINIT OIIK-1 @OII 1 0 HeTpepBIBHBIX QYHKIMSAX B TOUYKE H Ha ACKDBIBATE PASIIIHEIC YTBEPXKAEHUS, UCTIOIB3YS KP Ne 2,
onHoit nepemenHoi (OOIT) OTpE3KE; packp P MaTeMaTUYECKYO0 CUMBOJIMKY; KOJTOKBUYM Ne 2
HEOIPEIEICHHOCTH, B TOM YHUCIIE C
IIOMOUIBIO 3aMeYaTeNbHbIX
MIPU3HAKHU CYIIECTBOBAHMUS Npeaena QyHKIuy; . CIOCOOHOCTBIO MILTIOCTPHU- POBAThH
IpeesIoB U 3aMEHOU
rpadudaeckn 3HaueHne npeaena GOIT
SKBHUBAJICHTHBIX OECKOHEUHO
3aMevaTeIbHbIC PEJIeIb; B TOUKE;
MaJbIX;
cpaBHEHHE OECKOHEYHO MaJIbIX (pyHKIHH; KOMIIBIOTEPHBIMH IIPOrpaMMaMH IS
HCCIIEA0BATh HEIIPEPHIBHOCTD
nocrpoenus rpapuxos OOIT;
®DOII, 3a1aHHBIX aHATUTHYECKH,
4. Juddepenpanbaoe OIIK-1 OTIpE/IENIEHNUs] KIIFOUEBBIX MOHATHIA: IPOM3BOHAS, | TMPOBOAUTH MPAKTHUECKOE METOJIaMH BBIBOJIA ITPABUII CP NeNe 7-8,
ucuucienue O®OII u ero nmuddepeniman, npasuia quddepeHupoBanus, muddepeniposanne GyHKIHH, nuddepeHIpoBa-HUs U TAOIUYHBIX K3 Ne 3

OCHOBHBIC TPHUIJIOKECHUSA

tabnuua npomsBogHbix DPOIT;

reoMeTpruIecKasl TPAKTOBKA 1 (pu3mdecKuii
CMBICT IPOU3BOA-HOH U AuddepeHnnana;
- OCHOBHBIE T€OpeMbI 0 Au(pPepeHINpyeMbIX

HUMCIOIINX ABHOC, HCABHOC HIIN
apaMeTpUICCKOE 3aJaHUE,

HCIOJIb30BaTh IIPAaBUIIO Jlonmrans
JUISL BBIYMCJICHUS IPEEIIOB,

npom3BogHbIx POII,
JI0Ka3aTeNIbCTBAMHU TEOPEM M CBOHCTB
o mudpdepernupyemsrx OOIT;

HaBbIKaMH MAaTCMaTHYCCKOI'O




ITansl popMupoBaHNs

(I)Ole)I KOHTPOJIA

. ®dopmupyemast Kputepuu n nokasare/iu oleHMBaHHsI KOMIIeTeHIHIi
KOMIIeTeHLMIi (pa3aesl, KOMIIETOH IS c¢()OpMHUPOBAHHOCTH
TeMbl IHCHUTIJINHDI) 3HaTh: Ymerb: Baaners: KOMMeTeHIu i
MOJICJIUPOBAHUS 3a/]a4 Ha
OOII; MIPOBOJUTH MCCIEAOBAHNE CBOMCTB | AKCTpeMalbHBIC 3HAYEeHUs, 3a/1ad
@OII, ucronb3ys e€ Mpou3BoHbIE; | (HH3HMKU WIN TEOMETPHH;
ornpezeneHre ruaaKoil QyHKIMU U e€ CBOICTBa;
pemIaTh TEKCTOBBIE, (hU3nIec-Kue pacdeTHOH JacThIO MaTepHana,
ACUMITOTHYECKOE MOBEACHUE (DYHKIINH; WU TEOMETPUIECKHE 3aJauH, OTHOCSIIIErocs: K BeKTOp-(QyHKIMN
MoJenrupyeMble GYHKIUSIMU OHOH | CKaJSIPHOTO apryMEHTa;
CBSI3b CBOICTB MOHOTOHHOCTH , MIepEeMECHHOIA;
BBIITYKJIOCTH/BOTHYTOCTH, JIOKQJIBHBIX HaBBIKaMH Pa0OTHI C KOMITBIOTEPHOMN
9KCTPEMYMOB U TOYEK Ieperuba GyHKIHUU O CTpPOUTH MHOTOWIEH Telnopa s o0yyaromei mporpamMmont
3HAYEHUAMH €€ IPOU3BOJIHBIX; HEKOTOPBIX HECJIOXKHBIX (DYHKIHH, «MccnenoBanue GpyHKUMHA 1
HaOmroaaTh Ha rpaduKax u MOCTPOCHHE TPaGUKOBY;
anmpokcumaro OII o gpopmyne Teitnopa; OIUCBHIBATH CMBICTT
anmpoKCUMAIINH, OTIBITOM PabOoThl B MaJIbIX TPYIIIAX;
MIPOBOJUTH NMTPAKTHIECKOE
HHTCTPUPOBAHUC HKIIAH, B TOM
PHp ymkuu, Pa3IMYHBIMH HOAXOJAMH K
YlcyIe ¢ UCIO0JIb30BaHUEM
N TIOCTPOCHUIO TEOPHU HHTETPAIBEHOTO
OTIPEIENEHNS KITFOUEBBIX MOHITHIH: MIPUKJIJHBIX MATEeMAaTHIECKHX
~ N HCUHCIICHNS,
nepoobpasnas ©OII, HeonpenenEHHbIH MIAKETOB;
HHTETpAa, ONIpe/Ie/ICHHbII HTerpan Pumana,
. | mMeromamu 060CHOBaHMS
HECOOCTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO MIPUMEHATh METOIMKY TPHII0KECHHUHA . .
YTBEPXKJIECHUM, TEOPEM U CBOMCTB,
poza, MHTEeTpalIbl ¢ IapaMeTpaMu — U UX HMHTETPAIBHOTO MCUUCIICHUS K
C HCIIOJIb3Ysl, B TOM YHUCIIE,
CBOWCTBA; pEeLIeHHIO 3a/1ad TEOMETPHU U R —
dusnk; i prip ’ CP Ne 9,
5.HnrerpansHoe reoMeTpUYECKUe TPAaKTOBKU OIIPEAEICHHOIO K3 Ne 4
P OIIK-1 P P pelt KPUTEPUSAMU ONPEIEIIEHUS A ’
ucuncnerne GOIT HHTETpala ¥ HECOOCTBEHHBIX HWHTETPAJIOB; MIPOBECTH MHTEPIPETAIINIO PHKTAHOM 381241, KOTOPYIO KOJUTOKBHYM Ne 3,
-OCHOBHBIE KJ1acChl QYHKILUH, HHTETPUPYEMBIX pelIeHus IPUKIAAHOH 3a1auu u P > Py 9K3aMeH
MO’KHO PEIIUTh C TOMOIbIO
o Pumany; 000CHOBaHHE €r0 JOCTOBEPHOCTH
HHTETPAILHOTO UCUNCIICHHS;
WIH TPaBIONIOI00HOCTH;
OCHOBHBIE INpHeMbl uHTerpupoBanus OOII; o
HaBbIKaMHU pa6OTbI C KOMIIbIOTEPHOU
IIPOBECTU JI0KA3aTECIILCTBO o o
N o o0ydaromei mporpamMmoint
06U_Iy}0 METOAUKY MPUIIOKEHHUN HUHTETrPaJIbHOI'O OCHOBHBIX CBOMCTB OIIPCACICHHOI'O
«HeomnpeneneHnsie HHTETPaANbD»;
HCYHCIICHUS, UHTerpaja Ha OCHOBAHUM €ro
OIIpesieNICHNs] KaK KOHEYHOTO
OIIBITOM PabOTHI B MaJIbIX TPYIIIAX;
npeJiena HHTErPaIbHBIX CyMM
Pumana;
6. luddpepeHnnansHOe OIIK-1 onpesesieHHs! KIIFOYEBBIX MOHATHHA: YacTHBIC MIPaKTUYECKH HAXOJUTh YaCTHBIE nonumanueM teopuu OHIT kak CP Ne 10,
ncuucieHne QyHKIMR TIPON3BOJIHBIE, ONHBIH An(depeHnna, NIPON3BOJIHBIE, TOHUMATh UX CMBICK | 0000mennem teopun OOIT; K3 Ne 6,
HECKOJIBKUX IEPEMEHHBIX mupdepenuupyemas OHIT; 1 UCIIOJIb30BaTh B PEIICHUH 3a/1a4; 9K3aMeH

(®HI)

CBSI3b TIOJTHOTO Au(depeHnnana ¢ moIHbIM
MIPUpAIICHHEM U 3HAUCHNE STON CBSA3H IS
MIPUIOXKEHUH;

muddepenuupopanre cinoxueix OHII, monsTre
MIOJIHOH ITPOU3BOAHOIM;

-TIOCTAaHOBKY M UJIEIO0 PEIIEHUs IKCTPEMaTbHBIX
3a1a4 Ui GYHKUIUH JABYX MEPEMEHHBIX;

MIPUMEHSTH MIOJIHbIC
muddepeHnuansl I BEIBOIA
(opMy1, 10 KOTOPEIM
BBIYHCIISIOTCS a0COIOTHAS
OTHOCHUTEJNbHAs IIOTPEITHOCTH
PacUeTHBIX BBIPAKEHHMH;

MOCTPOUTH AJITOPUTM PELICHUS U

METOAaMH 000CHOBAHUS
YTBEPKACHUN U TEOPEM,
xapakTepHbIX cyry6o mis OHIT;

MIPOCTEHIINMU 3IEMEHTaMI

i hepeHInaTbHON reoMeTprn
NIOBEPXHOCTEH, yMETh UX IOCTPOUTb,
B TOM YHCJI€ C UCIIOIb30BaHUEM
KOMITBIOTEPHBIX POrpaMM;




ITansl popMupoBaHNs

(I)Ole)I KOHTPOJIA

. ®dopmupyemast Kputepuu n nokasare/iu oleHMBaHHsI KOMIIeTeHIHIi
KOMINeTeHI i (pa3aesbl, O — c¢(opMHPOBAHHOCTH
TeMbl IHCHUTIJINHDI) 3HaTh: Ymerb: Baaners: KOMMeTeHIu i
MIPOBECTH €r0 peaan3aLulo B 3aJaue
Ha IJI00aJIBHBIH 3KCTPEMYM
(bYHKIMU IBYX IIEPEMEHHBIX, aJITOPUTMOM ITOCTPOCHUS
3aJaHHOW HA KOMIIAKTe, U B 3ajaue | MHorowieHa Teitnopa st GpyHKIMN
HAa YCJIOBHBII 3KCTPEMYM TaKOM ke BYX IIEPEMEHHBIX;
TpakToBKY @HII Kak ckansipHOTO MOJs, HOHATHUS b EKHHH. peMy el P ’
JIMHUH U IOBEPXHOCTEH ypOBHS, IPOU3BOJHOM 11O Y ?
OIIBITOM PEeaNTH3aIii METO A
HaIpaBJICHUIO U IPa/IUCHTA; .
HaWTH XapaKTEPUCTUKH CKAJIAPHOTO | HAMMEHBIINX KBAJpaTOB B 3a/ade
T10JIs1, IPOBECTH UX 00pabOTKY IKCIIEPUMEHTATIBHBIX
TeOMETPHIECKYIO HHTEPIPETALUIO JTAHHEBIX;
U ONMCAHUE CMBICIA;
IIPOBOAUTH BBIYUCIICHUE 3HAYCHUH
unrerpanos ot ®HII, B Tom uucne
o V- C HCTIOIB30BAHUEM MTPUKIIATHBIX o
OIPECACTICHUS KIIFOYEBBIX INOHATHH: IBOMHOU INIOHMMAHWEM aHAJIOTMU U pasjinvyuu
N o MaTEeMaTHIECKHX ITaKEeTOB;
HHTErpaJl, TPOWHOM MHTErpajl, KpUBOINHEHHbIS B IIOCTPOCHHUH HHTETPAILHOTO
HMHTErpaJibl IEPBOIO U BTOPOTO POJia, MHTETpaJIbl ucuncnerus ot POII u or OHII;
UCIIOJIb30BaTh PA3INYHBIC CHCTEMBI
T10 TIOBEPXHOCTH TIEPBOTO M BTOPOT'0 poja — UX
. KOOPJMHAT YISl YIIPOIEHUS .
OCHOBHBIE CBOWCTBA, (PU3HIECKHE TPAKTOBKH, O—- 000CHOBaHHEM OCHOBHBIX CBOICTB
AITOPUTMBbI BBIYUCIIEHUS U OCHOBHbIE ’ unterpanos or ®HII, ananoruynsix
NIPUIIOKEHMS; uHTerpainy Pumana or ©OIT;
MIPUMEHSTH OOIIYI0 METOAUKY
o TIPUIIOKEHUH HHTETPaNbHOTO
OCHOBHBIC 2JICMEHTBI TCOPHUU BEKTOPHBIX MOJICU MCTOJaMHU 06OCHOBaHl/Iﬂ
7. WHTerpansHoe N HCUHCIICHHS U BHIBOIUTH .
neuncnenme OHIT KaK BaXXHYI0 chepy IPHIOKEHUIH HHTErPaoB OT acueTHbIe (YOPMYJTbI B PEIICHHX YTBEpP)KACHHH, KOTOPbIE OTHOCSTCS CP Ne 11,
) OIIK-1 OHIT; P PMY P cyry6o k uaterpanam ot OHIT; KO3 Ne 7,
DJIeMEHTHI BEKTOPHOTO 3a7a4 TeOMETPUH U QU3HKH;
aHamsa KOJUTOKBUYM Ne 4
CBSI3b MEXK/y Pa3INYHBIMU HHTETPAIaMU T10 HaBBIKAMH T'€OMETPUICCKUX
HAaXOJAUTb OCHOBHBIE N N .
¢dopmymnam I'puna, Octporpaackoro-I'aycca u ., | TOCTPOCHUH MOBEPXHOCTEH W JIMHUH
XapaKTEPUCTHUKU BEKTOPHBIX ITOJIEU
Crokca; o B TPEXMEPHBIX CHCTEMaX KOOP/HHAT,
1 00BSICHATH CMBICT UX 3HAUCHUI;
B TOM YHCJIE C UCIIONB30BaHUEM
n epeHIMaIbHbIH BEKTOPHBIM OIepaTo; MaKCTOB KOMIIBKOTCPHBIX ITPOrpamMMm,
Audepent p patop HCTIONB30BaTh hopMyisl ['puHa, p porp ’
IamuiibTOHA M TIpaBUIIa paboOThI C HUM;
Ocrporpanckoro-I'aycca u Crokca .
OTIBITOM KOJUIEKTUBHON pabOTHI B
JUISL YIIPOIICHHS B BEIYMCIICHUSIX
(opMyITy 3aMeHBI IEPEMEHHBIX KPATHBIX TPYIIIE U OMBITOM KCIEPTH3bI
unrerpanoB ot ®HIT win ans
HHTETpanax; . Ka4ecTBa BBIIOJHEHHBIX paboT;
MPOBEPKH X 3HAYCHHUH;
paboTaTh C ONEPATOPOM «HAOJIAY;
8.Hucnoseie u OIIK-1 onpeeNieHNs] KITFOYEBBIX TOHATHI: psil, HCCIIEIOBATh MMPAKTUIECKHI HaBBIKAMH JIOKa3aTeIbCTBA CP Ne 12,
(hYHKIIMOHAJTIBHBIE PSIIBL. CXOIUMOCTB WJIM PaCXOJUMOCTb Psa, CyMMa CXOJIMMOCTB YHCIIOBBIX PSIJIOB C YTBEp)KACHHUH U (POpMYITHPOBAHUS KP Ne 3,

DJIEeMEHTHI
rapMOHHYECKOTO aHaIH3a

CXOJSIIIErocs psijia, abCONMOTHAS U yCIIOBHAS
CXOOUMOCTH, 00J1aCTh CXOIUMOCTH /
pacxoIuMocTH GyHKIMOHAIBHOTO Psijia, 00J1acTh
PaBHOMEPHOM CXOIUMOCTH, CTEIIEHHOM psii U €ro
cBoicTBa, psn Telnopa niu MakiopeHa,
TpuroHomerpuueckui pag Oypwe, HHTETpan
Dypse;

HeO6XOZ[PIMI>II71 " Ha60p JOCTATOYHBIX IMTPU3HAKOB

IIOMOIIBI0 HEOOXOUMOT0 U
JIOCTaTOYHBIX TPU3HAKOB;

HaXOAUTh NPHOIIKEHHOE 3HAYCHHE
CYMMBI YHCIIOBOTO PsAfia C Hamepén
3aaHHOH TOYHOCTHIO;

yCTaHaBJIUBAaTh 00J1acTh
CXOJUMOCTH /paCXOZ[I/IMOCTI/I

JIOTHYECKOU CBSI3U MEXKIAYy HUMU;

MIPAaKTUYECKUM HaBBIKOM
000CHOBBIBATH JIF000I1 pe3ynpTar
UCCIICJOBAHUS TEOPETHUCCKUM
(bakTOM, Ha OCHOBaHHH KOTOPOT'O
9TOT PE3yJIbTAT IOJIYUCH;

3JIEMEHTaMHU MaTeMaTHIeCKOM

K3 Ne 8, 3auér,
KypcoBas paboTa




JTtanbl popMUpPOBaAHUS
KOMIIeTeHLMIi (pa3aesl,
TeMbl IHCHUTIJINHDI)

®opmupyemast
KOMITETeH LU

KpuTepml M M0KAa3aTeJI OLleHNBAHUA KOMIeTeHI M

3HaTh:

YMeTb:

Baaners:

@ opMBbI KOHTPOJIS
copmMupoBaHHOCTH
KOMIIeTeHIM i

CXOJUMOCTH / PacxoauMOCTHU YMCIIOBBIX PANOB;

npusHak Beliepmrpacca paBHOMepHOH
CXOIUMOCTH;

CBOICTBA CTENMEHHBIX PsAOB U CTPYKTYPY UX
obmacTell CXOOMMOCTH / PacXOIUMOCTH;

YCIIOBHS JUIS IPEACTABICHUS (PYHKITHN PSIOM
Tettnopa;

9JIeMEHTHI TApMOHUYECKOTO aHaN3a (QYHKIUH,
MIPOSBIISIONIETOCS YePe3 X MPECTaBICHUS
TPUTOHOMETPHYECKUM PsAZoM Dypbe UK
unrerpaiom Pypoe.

CTEIICHHOI'O psJia, B HCKOTOPBIX
CllydasaX HaXOOUTb €ro CyMMYy;

COCTaBUTh MPECTABICHHE
3aganHoi POl B BHIE CTEIIEHHOTO
psiia 1 yMeTh ero MCHOJIb30BaTh,
Hampumep, B OTepaIun
HHTErpUPOBaHUs (PyHKIHH;

COCTaBHTb IIPE/ICTABICHUE
3agannon ®OII B Buze
TpUuroHomerpuyeckoro psina Oypne
WM B BUJIe HHTerpana dypee u
YMETb HCHOJIb30BATh 3TO
NpeCTABICHHUE JUIS ONPE/ICIICHHUS
CIIEKTPAJIbHBIX XapPAKTEPHCTUK
GbyHKIUY,

MPOBECTH CPAaBHUTENBHBINH aHAIN3
YCIIOBHUI pecTaBICHUS QYHKITHH
Pa3TUYHBIMU PIIaMH U
CXOJMMOCTH 3THX PSIOB.

KYJIbTYPBI, IIPOSIBIIAIOLINXCA
MIOJHBIMHU, YETKMMH U JIAKOHUYHBIMH
paccyKIeHHAMU B TEOPUU U B
pEILeHNY 3aa4;

HABBIKAMH CaMOCTOSITEIBHOTO
paszbopa u cucTeMaTH3aLuK
TeopeTH4ecKuX (aKToB;

IIMPOKHMH BO3MOXKHOCTSIMU
HCIIOJIL30BATh KOMITbIOTEPHbIE
MPOrpaMMBbI U MaTeMaTHYCCKHIE
[IaKEeThI JUIS OJIYYCHHS YHCIIOBBIX U
rpaduueckux JaHHBIX B paboTe Ha
y4eOHBIMH U ITPUKJIATHEIMU
NPaKTUUECKUMH 3aJaHUSIMH.

IIkxana oueHUBAHUS B paMKaX 0a/LIbHO-PEHTHHIOBOM CHCTEMBbI
«HEYJOBJIETBOPUTEIBHO» — 60 0aJuIoB U MEHee;
«yZIOBIETBOpUTEIBEHO» — 61-80 Gauios
«xoporro» — 81-90 6amioB
«otinyaOo» — 91-100 Gansos




4. Kputepuu U mKaJIbl OLEHUBAHUS

Pemenne 3agqa4 caMmocTosiTeIbHO PadoThbl B Ay IMTOPUH

4 Gana BBICTABIISIETCS, €CIU CTYACHT PEIINI BCE PEKOMEHIOBAHHBIC 3a/1a4H.

OaJiia BBICTABIISIETCS, €CJIM CTYACHT petrt He MeHee 80% pexoMeHA0BaHHbIX 3aj1ay.

OaJiya BBICTABIISIETCS, €CJIM CTYACHT pertt He MeHee 50% pexoMeHI0BaHHBIX 3a]1a4.

1 Gasn BeICTABISIETCS, €CIIHM CTYACHT perni He MeHee 30% peKkoMeHI0BaHHBIX 3a/1au.
0-1 6ann - ecnu ctyaeHT BbinoiaHmI MeHee 30% 3aganus.

Pemenue 3a1a4 KOHTPOJIbHOH PadoThl (AYAUTOPHON) WIN KOHTPOJIBHOI0 JOMAIIIHEr 0 3a1aHUA
10 6amIoB BBICTABIIACTCS, €CIIM CTYJCHT PEIIMI BCE PEKOMEHIOBAHHBIC 3a/1a4H.

7-9 6anIoB BBICTABIISIETCS, €CIIA CTYACHT penrt He MeHee 80% peKoMeHJ0BaHHBIX 3aj1a4.

4-6 0aJIOB BBICTABIISICTCS, €CIIM CTYJEHT pemmui He MeHee 50% peKOMEHI0BaHHBIX 3a/1ad.

2-3- GayIoB BBICTABISETCS, €CIH CTYACHT peuri He MeHee 30% pekoMEeHI0BaHHBIX 3a7ad.

0-1 6amn - ecu cryaeHT BemoaHWI MeHee 30% 3aganus.

KoanoxkBuym

8-10 OaytoB BBICTABJISIETCS, €CJIM CTYACHT OTBETUJ Ha BCE OCHOBHBIE M HEKOTOpHIE (BCE)
JIOTIOTHUTEIbHBIE BOIPOCHI.

5-7 0aIoB BBICTABISAETCS, €CIM CTYIEHT OTBETWJI HAa BCE OCHOBHBIE BOIPOCH, HO OIYCTHII
HEKOTOpBIE BaXKHbIE JIETAIH W/WINA HE OTBETWI HU HA OJIUH JIOTIOJIHUTEIbHBIH.

3-4 Gasnia BBICTaBIIAETCS, €CIIM CTYACHT OTBETHJI Ha MTOJIOBUHY OCHOBHBIX BOIIPOCOB.

0-2 Ganna - ecaM CTYZCHT He OTBETHII HA BOIIPOCHI MIIM OTBETHII YACTUYHO.

5. TunoBble KOHTPOJIbHbIE 3aJaHUSI U MeTOAHYECKHE MATepPHaJbl, ONpee/siomue Npouexypbl
OLICHUBAHWS 3HAHMH, YMEHHUIl, HABBIKOB W (MJIH) ONbITA JAEATEIbHOCTH, XapaKTepU3yHIINX
Tanbl GoOpMUPOBAHNS KOMIIETEHIMI B Mpolecce 0CBOEHHUsI 00Pa30BaTeIbHON MPOTrPaMMbI

KonTpoabnas padora nmo pasaenay 3 "llpeaenst u HenpepbiBHOCTHL POII" (0-if BapuaHT)
3aoaua 1

Beruucnure 11_133 f(x) , OTBETHI MPOUJUTIOCTPHPYUTE BO3MOXKHBIM JIOKAIBHBIM MOBEJIEHHEM Tpaduka (yHKIHH

¥ = f(x) B okpecTHOCTH TOUKM X = @ , ONIUIINTE CMBICT HILTIOCTPAIUH:

2x
1 Jim (74 - a1 2) lim[—3x+2j ;
x—>too v 3x_1
— 2x+1 2
3 fim| 2L |7 4) lim———=
-2\ x* =3 =0 In(I+x+x7)

3aoaua 2
CpaBHHTE OECKOHETHO Masble QYHKITAN TIpH X —> d ;

1) a(x)=sin*(x-2), B(x)=+6-x-2,a=2;

2) a(x)=(2x2—x—1)sinx, B(x)=cosx—cosl, a=1.

3adayva 3
Janbl 1Be QyHKINU:

x -1
x—4

D y=f(x):|y=2, I<x<3 , 2) y=

y=x-1, x>3

3amanve s GyHKIEH 1): TOCTPOUTH TpaduK M MPOBECTH ONMUCAHNE CBOMCTBA HEMPEPHIBHOCTH.
3anmanue s QyHKIUY 2): TPOBECTH HCCICIOBAHUE HA HENMPEPBHIBHOCTh, MOCTPOUTH TpaduK

(bYHKI_[I/II/I B OKPECTHOCTHU Ka)K,Z[Oﬁ TOYKH paspbIBa.



3aoaua 4
Hcnone3ys cTporoe onpezenenune npesena Gpynkimu mo Komm (Ha s3pike "€ — 0"), MOKakuTe, 4TO

1 1

im :
=0t +1 2

Omegemui k 3a0auam 0-ro sapuanma KOHmMpPOIbHOU padomol

3aoaua 1
1) 2,eClM X —> 0
y lim(\/x2+4—\/x2—4x—1)= ’
x¥0 —2,eclu - X —> —©
P] T ——
v 3HaueHUA QYHKIMK £ (x) = \/xz +4 - \/x2 |
X—+%  CTAHOBATCA CKOJIb YTOJHO OJM3KMMH K YHCITy 2 IIPH
X 0 " x  JIOCTaTOYHO OOJIBIIMX IOJIOKUTENLHBIX 3HAYCHUIX
X ¥ CTAaHOBATCS CKOJIb YTOJHO OJIM3KUMH K YHUCITY
_~ -2 TOpU  JOCTATOYHO OOJBIIMX O  MOAYJIO
-2 OTPHIIATETIHHBIX 3HAUCHHUAX X.
2 2x
) . [3x+2 )
y lim =e" ~7,4;

___________ X—>0 3x — 1
;_-; _______ T;zce?,ﬂt Vel 342 Tx

3HAYCHUS] PYHKIHU  [(x) = (
3x—-1

- X 0 X 2
CTaHOBATCS CKOJIb YTOJHO OU3KUMH K YHCITY €°,
€CIIM 3HaYCHUS apryMeHTa X OYIyT IOCTaTOYHO
OOJIBIIUMU TI0 MOYJIIO.

3) _r
3
. x—1 -4 = )
ny lim > =e *=~0,5;
x—2 X _3
_r
e 0705 + ——— x—1 )a?-4
] 3HAYCHUS GYHKIMA f(y) = CKOJIb
' x =3
l 3
] >
0 f > YTOJHO MaJi0 OTIUYAIOTCS OT YACHa 4 JJIS
-2« e
3HAYEHHH apryMeHTa X, JOCTATOYHO OJM3KUX K
yucny 2 (Ho Xx=2¢ 00D = f(2) ne
CYIIECTBYET).
¥y
) 2x+1 _ 2
im —=2In2~1,4;
1 =0 In(l+x+x7)
2In2=~=1,4
2x+1 _
T 3HaueHus GyHKuMn f(x) = ——————— CKOJIb
In(1+x+x7)
> YTOHO MaJio OTIMYAIOTCS OT yucna 2In2, eciu
-0 ‘<— X 3HAaYeHHs apryMeHTa X OyAyT IOCTaTOYHO
Omuskumu K auciy 0 (1o x =0¢ 00D = f(0) ue
CYIIIECTBYET).
3aoaua 2

1) a(x)= 0( B (X)) npu x —> 2, To ecTh GeckoHeuHo Manast (yHkius O(X) umeer Gosiee BHICOKUIA MOPSAIOK
MAaJIOCTH TI0 CPaBHEHHIO ¢ OecKoHeuHo Manoi dynkmueit [S(X) mpu x — 2
2) a(x)= O(ﬂ(X)) mpu x —>1, To ecth Geckoneuno mambie Qynkrmu (X)) u B(X) mpu x —>1

HUMCIOT O,I[PIHaKOBI)Iﬁ NOopAAOK MAJIOCTH.



3aoaua 3

1) DyHKIUA yv=f(x) SIBJISICTCS

Y uenpepsiBHOit mpu VX € (—o0;1) | Vxe(1;3) u
/ Vx € (3;+00); npu x =1 QyHKuus UMeeT pa3phiB
2 TUTIA CKayKa, npy Xx=3 — paspelB THIIA

BBIKOJIOTOH TOYKH.

2)
Yy x3 —
\ QyHkuus  y = 1 SIBJISIETCSI HENIPEPBIBHOM TpHU Vx € (—0;4) n
x—
pu Vx € (4;+0) , umeer GecKOHEUHBIH pasphiB B TOUke X =4 .
4 <l
0 —> <« x
3aoaua 4

1 1

=, TaK KaK BBIIIOJIHACTCA ONPCACIICHUC 10 Ko

JIaHHBIH IPEIEN ABISETCA BEPHBIM:  |Im
=0 " +1]

KOHEYHOTO Ipejesnia pyHKIMY B KOHEYHOU TOYKe:

VO0<£<0,5 3 5(e)=In 10
0,5-¢

1
e +1

; <& an/IVx:O<|x|<5

CamocTrosiTenbHasi pabota Ne7 (0-if BapuaHT, pasnen 4.1)
3agaua 1
Haiinure npon3BoaHbIC CIIEAYIOMUX (YHKITHIA:

2" +3x

9
arccos x

Dy

2
2) y=tgdx ——+ ln()c2 +1);

Jx

3) o(x)=(ch(x*)—e™* +10)*;
4) f(x)=In’(e" +I1+e*).

3amaya 2

x =sint

Jns pynkuun Y = f(x): {

!
. OIllpenenure: y; , y;’ . P
y =cost+ismt 4

3amaya 3

o 3 ! ’
Jns GyHKIMH, 3a1laHHOI HESABHO ypaBHEHHEM 4/ ) + x y=4x", onpenemure YV, U X,

3amaya 4

Jx
H3BectHO, 4TO y :[ j . Haigure:

x—4
1) 00® y(x), 2) Vi, 3) 00D ;.



Omeemul K 3a0anuam 0-2o eapuanma camocmosmenvrou padomur No3
3anauva 1
2" +3x 3+2%In2
1) + .
J1-x?arccos’ x  Arccosx
2x 4

1+ x* +cosz4x;
3) 4(10—e’x+chx2)3(e’x +2xshx2);

2) x4+

2
3| e* +2ez"3(1—|—ez")_5 In*(e* +:/1+¢e™)

4)
7 oo
3amaga 2
Yy =t y”—L yi|e=2
YOO cost T 4
3anauva 3
;L 12x% —2xy , 1

b r

a 0,5y +x*" "y

X

3amaya 4

1
1) 00D y(x)=(4;+%); 2)y. = y(x)(O,Sx‘O’S ln—4+x‘°’5(x—4)); 3) 00D y. =(4;+00) .
x_

BOl'IpOCI)I Mo pasaejaM K IK3aMeHaM " 3aqéTy

Pa3nesnl 1. «OCHOBHBIE CTPYKTYPHI 3JIeMEHTAPHOM MaTeMATHKID)

0N DNk W~

Yucia 1 neiCcTBUS HAJl HUMH.

BripaxkeHus 1 npuemsl ux npeoopa3oBaHUM.

PaBeHcTBa (TOXKIECTBA U YPABHEHUS).

OCHOBHBIE METO/IbI PEILICHUSI YPAaBHEHUH.

HepaBeHcTBa OTHOCUTENIBHO OAHOU U JBYX HEU3BECTHBIX.

OcHOBHbBIE CBOMCTBA HEPABEHCTB M METO/IbI UX PELICHU.

CucteMbl ypaBHEHUH WK (1) HEPAaBEHCTB.

OcHoBHblE (YHKIUMU 3JIEMEHTAapHON MaTeMaTHUKH; IOCIEeI0BaTeIbHOCTH, TIeOMEeTpUuYecKas H
apupMeTHyecKas IporpeccHs.

Paznen 2. «BBeaenue B MaTeMAaTHUYECKUA aHAJIU3»

1 MHoxecTBa, CIocOObI 33/1aHUS, OCHOBHBIE OIIEPALIUH.

2 MHoXecTBa ACUCTBUTENBHBIX YHCEN (AKCHOMAaTUYECKOE ONpeIesieHne) M €ro CTaHJAapTHHIE
IIOJIMHOKECTBA.

3 PacmmpenHas 4uciioBas NpsiMasi, OKPECTHOCTH €€ TOYEK.

4  OrpaHu4eHHOCTb MHOXXECTB, TOUHbIE BEDXHHUE U HI)KHUE I'PaHHU.

5 MHoxecTBa TOYEK Ha KOOPAMHATHOM MTPSIMOM M HA KOOPAMHATHOM INTIOCKOCTH.

6 OtobpaxeHne MHOXKECTB ((pyHKIH), BUABI OTOOpAKEHUH, CyNepHO3UIIUN OTOOpaKEHUH.

7 lloHATHE MOIIHOCTH MHOECTBA.

8 CueTHbIE MHOKECTBA.

9 UYucnossle (yHKIUH, CTIOCOOBI 3a/1aHUS, OCHOBHBIE XapaKTEPUCTUKH.

10 O6patHas ¢yHKUUS, yCIOBUS €€ CYLIECTBOBaHMS M TNpoLEAypa HAXOXKACHUs, KiacCUpUKAILUH
GyHKIHIA.

11 OcHoBHBIE 351eMEHTapHbIe (PYHKIIMH U UX CBOWUCTBA.

12 T'unepbonuueckue PyHKIUH.

13 CgoiicTBa LIeNbIX MHOTOWICHOB U pallMOHAIBHBIX IPOOEH.

14 KoMriekcHbIE YHCIia B allreOpandecKkoi, TPUTOHOMETPUUECKON U MTOKa3aTeIbHOU (popmax.

15 Apudmernka KOMIUIEKCHBIX YHCEIL.

16 MHOXecTBO TOYEK Ha KOMILIEKCHOM IJIOCKOCTH.

17 CoiicTBa LEJBIX MHOTOWICHOB M pEIIEHHE MPOCTeHIINX anreOpauyeckux ypaBHEHMH Ha

MHOXECTBE KOMIIJICKCHBIX YHCEII.



Pa3nea 3. "Ilpeaes u HenmpepbIBHOCTH (PYHKIMIT OHOM NepeMeHHOI "

1

\S)

AN D kA~ W

10

11
12

13

14
15

16

17

18
19

OnpeneneHre YUCIOBOM TOCIENOBATENBHOCTH W ee Tmpenena. Cxomsimuecs U pacXomsuiuecs
MOCJIEI0BATEILHOCTH, IPUMEPHIL.

OCHOBHBIE  CBOWCTBAa TpeAena MociaeqoBaTeabHOCTH. CBs3b  CBOMCTBA  OTPAHHMYECHHOCTH
MOCJIEIOBATEIBLHOCTH C €€ MPEIEIIOM.

OrnpesiesieHre U OCHOBHBIE CBOMCTBA OECKOHEYHO MaJIbIX MOCIICIOBATEILHOCTEH.

OmnpeneneHre U OCHOBHBIE CBOMCTBA OECKOHEYHO OOJBIINX MMOCIIEIOBATEILHOCTEH.

TeopeMbl 0 CXOASIIMXCS MOCIEI0BATEIBHOCTSIX.

Teopema Beliepmutpacca 0 1npeaene MOHOTOHHOM  OrpaHMYEHHOW — IOCIEI0BATEIIBHOCTH.
Onpenenenne 4yucia e.

Omnpenenenus npenena pyHkmuu no ['eitHe (Ha s3bIKe mocienoBarenbHocTel), o Komm (Ha s3bike
OKPECTHOCTEH), (hopMaIbHas 3aIKCh Ha si3bIke '€ —0 "

OcHOBHBIE CBOWCTBa (YHKIWNA, WMEIOIIMX TMPEeibl: EIMHCTBEHHOCTh Tpenena, mpeaes
MOCTOSTHHOM, TMepexoi K Tpeiely B pPaBeHCTBAX W HEPABEHCTBAX, MpeAeN 3aKaTol (yHKIUH,
COXpaHEHHeE 3HaKa (PyHKINEH, UMEIOIIe KOHEUHbIN Npeel.

[Tpenen pyHKIMH B TOYKE MO 3aIaHHOMY MHOeCTBY. OTHOCTOPOHHUE TIpeieNbl GYHKIIUN B TOUKE,
WX CBSI3b C OOBIYHBIM TIPEICTIOM B 3TOW TOUKE.

Omnpenenenne OECKOHEYHO MaiblX (PyHKIMNA B TOYke X =d, UX OCHOBHBIC CBOicTBa. Teopema o
CBSA3M (DYHKIIMHU, UMEIOIIEeH KOHEUHBIHN Mpeaes, ¢ 3TUM MpeAeoM U OECKOHEYHO Malol (yHKIHeH
(Tpu3HaK CyIIeCTBOBAHUSI KOHEUHOTO Tpesena (GyHKIUN B TOUKe X =),

beckoneuno 6ompine GyHKIMH B TOYKEe X = @ | ©IX OCHOBHBIE CBOMCTBA.

[ToHsITHE TOKAIEHO OTPAHUYCHHOH / HEOTpaHUYEHHOU (PyHKIIMU B Touke * = ¢ | CBSI3b 9TUX CBOHCTB
byHKIMM ¢ ee peaesnoM B Touke X = ¢ . [Ipenen ToKanbHO OrpaHUYEHHOW MOHOTOHHOM (DYHKITHH.
Teopembl 0 KOHEUHBIX Tpenenax (yHkiuu. [loHsaTue o HeompeaeneHHOCTAX. [IpaBuna packpeITus
OCHOBHBIX HEONPEIETICHHOCTEM.

3ameuaTenbHble npeaensl. [Ipumepsl pacKpbITHS HEOIIPENEIEHHOCTH [100} .

CpaBHeHne 0eCKOHEUHO Manblx GyHKIUN. [Topsimok MamocTu oHOM OECKOHEUHO Maiol (QYHKIMH
OTHOCHUTEJILHO JPYTOM.

[TpuHuMI 3aMeHBl SKBUBAJICHTHBIX OECKOHEUHO ManbiX (yHKIMH. OCHOBHBIE COOTHOIICHUS
HKBUBAJIEHTHOCTEH OECKOHEUHO MaNbIX (DYyHKIUH.

Onpenencare (QYHKIMH, HENPEPHIBHOH B Touke X,. Toukm pa3pbiBa (QYHKIHH U HUX
Kiaccudukanus.

OcHoBHbIE CBOWCTBA (DYHKIINI, HETIPEPHIBHBIX B TOUKE X, .

OcHoBHbIE CBOWCTBA (DYHKIINI, HEIPEPHIBHBIX HA 3aMKHYTOM IIPOMEKYTKE.

Paznen 4. " Indpepennuanbuoe ncuncienue OOI"

1
2
3

NN A

10

Omnpenenenue Mpou3BOIHOM, €€ MeXaHUUecKasi 1 FTeOMeTpUUecKast TPAKTOBKH.

CBs13b HENPEPBIBHOCTH QYHKIHH ¢ e€ nudPepeHIupyeMoCThIO.

OcHoBHble TpaBuia AU(GEepeHIUPOBAHNS: TPOU3BOIHbBIE MOCTOSIHHON, CYMMBI, NPOU3BEACHUS U
OpoOu; TPOM3BOAHAS CIOXKHON (YHKIMH, NPOW3BOAHBIE OOpaTHOW  (GYHKIMH M (DYyHKIHH,
UMEIoUIel  mapaMeTpuuecKkoe — 3aJaHue;  [pOW3BOAHAS  (PYHKUMH, 3a/laHHOM  HEsBHO;
norapudmmueckoe auddepeHIpoBaHue.

Tabnuia npou3BoAHBIX. BBEIBO MPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI.

IIpousBoaHbIe BRICIINX NOPAAKOB. PU3NUECKas TPAKTOBKA BTOPOU MPOU3BOIHOM.

OnpeneneHne KacaTeJibHON U HOPMaJIH K IUNTIOCKOW KPUBOM, UX YPaBHEHHS.

Teopemsl 0 cpeanux 3HaueHusX aupdepeHuupyemsix Gynkuuii. JlokazatenscTBo Teopembl Depma
U ee reoOMeTpHUecKas TPaKTOBKa.

TeopeMmsl 0 cpeanux 3HayeHusX Auddeperuupyembix pyHkmid. JlokasarenscTBo Teopemsl Posws.
CrnencrtBue n3 reopemsl Poss.

Teopembl O cpeaHux 3HadeHUsX aupdepeHnupyeMbrx GyHKIUHA. JloKa3aTenbCTBO TEOPEMBI
Jlarpamxa u ee reomerpuueckas TpakToBka. Popmyna Jlarpanxka A KOHEYHBIX MNpUpPAILECHUI
byHKIMN.

Teopembl 0 cpennux 3HadeHUsIX AuddepeHuupyeMbix ¢pyHkiuii. JlokazarenscTtBo TeopeMbl Korm.
Css13b Teopembl Ko ¢ Teopemoit Jlarpanxa.
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Teopema Jlonurans: Joka3aTrenbcTBO M 00oOmeHue Ha ciydail x—> ©. IlpaBuno Jlonurans:
(hopMyTUPOBKA, IPUMEPHI.

OnpezneneHne MOHOTOHHO Bo3pactaromied (yObiBaromiel) ¢yHkuuu. Ilpu3Hak MOHOTOHHOCTH
nuddepeHnupyemMoit GyHKIINH.

Onpeznenenue J0KaIBHOTO KCTpeMyMa GyHKIU. Heobxoaumoe ycioBue JIOKaJIbHOTO SKCTpEMyMa
W €ro HeIOoCTaToYHOCTh. OmpenesieHHe TOYKH, TMOJO3PUTENIbHONM Ha »3KkcTtpemyM. IlepBoe
JIOCTAaTOYHOE YCIOBHE JIJIsI IOKAJIBHOTO 3KcTpemyMa auddepeHunpyemMont GyHKINN.

BhInmyKki10CTh, BOTHYTOCTh, TOUKH MEperuda: onpeieneHus, Npu3HaK BbIyKIOCTH WIM BOTHYTOCTH
rpaduka nupdepeHnupyemMoit GyHKIUH.

Heobxonumoe ycinoBue Ui TOYKM Hepernda M €ro HeAoCcTaToyHOCTh. OlpeneneHue TOUKH,
MOJ03pUTENHHON Ha neperud. JloctaTounoe ycioBHe it TOYKH Teperuoa.

Onpeznenenue acUMNTOTHl JUMHUU. HaxoxeHHe BEPTUKAIbHBIX U HAKIOHHBIX (FOPHU3OHTAJIBHBIX)
acUMIITOT Tpaduka QyHKIUH.

Hudbdepennman ¢GyHKIUA: OMpeneieHue W OCHOBHBIE CBoMcTBa. JluddepeHnumansl BhICIIHX
HIOPSIIKOB.

Onpenenenne nuddepeHnuana GyHKIMA U €r0 MPUIIOKEHHS K MPUOIMKEHHOMY BBIYHCICHUIO
3Ha4eHUH (PYHKLIMHU U K HAX0XKJICHHIO MOTPELTHOCTEH.

®opmyinsl Teisiopa 1 MakiopeHa.

Bropoe nmocraTtoyHoe ycnmoBHE OKCTpeMyma  JABaxabl  auddepeHumpyemon  QyHKIUH:
(bopMyIMpOBKa, JOKa3aTeIbCTBO U IPUMEPHI HCIIOIb30BAHUS.

BexTop—¢yHKIHs cKalsipHOro apryMmeHTa, e€ auddepeHurpoBaHue.

KpuBu3Ha nMHWUM, LEHTP KPUBU3HBI, PAINyC KpPWUBU3HBI, OKPYKHOCTh KPWUBU3HBL. ODBOJIOTA WU
HBOJIbBEHTA.

Paspnen S. "UnTerpanbnoe ucuuciaenune @OII"
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[TepBooOpasHas (GyHKIIMK U HEOPEICIICHHBIN HHTETpal: ONpeIeICHIsI, OCHOBHBIE CBOWCTBA.

Tabnuia HeonpeaeNeHHbIX HHTETpaoB. [IpuMepsl TAOIMYHOTO UHTETPUPOBAHHSL.
3ameHa TmepeMeHHON uHTerpupoBanus. OmnucaHWs TPOCTEHIINX CIIy4yaeB JIMHEWHOW 3aMEHBI
nepeMeHHON uHTerpupoBanus. [Ipumepsr.

MeTto MHTErpUPOBaHUS 0 YacTSIM B HEOIpeleIeHHOM HHTerpasnge. OCHOBHBIE TUIIBI MHTErPaJoB,
KOTOpbI€ 3((HEKTUBHO HAXOAUTH C TIOMOIIbIO (POPMYITBI UHTETPUPOBAHUS IO YACTSIM.
PanmonaneHele npobu. MHTerpupoBaHue NpPOCTEMIINMX palMOHAIBHBIX Jpo0eil. Anroputm
WHTETPUPOBAHUS JTIOOBIX PAIIMOHAIBHBIX TPOOEH.

HeonpenenenHnele WHTErpagbl  OT HEKOTOPBIX TPUTOHOMETPUYECKHX M OT  HEKOTOPBIX
UPPAMOHATIBHBIX (YHKITHIHA.
Omnpenenenue ONpeAeNEHHON0 HHTErpana, €ro reoMeTpudeckass M MeXaHM4yeckas TpPaKTOBKH,
JIOCTaTOYHBIE YCJIOBUS CYIIECTBOBAHMUS.
Teopema bappoy u cneacTsus U3 Hee.
®opmyna Hetotona-JleiOHuIa: 10Ka3aTeabCTBO, IPUMEPHI UCIIOJIb30BAHUS.
OCHOBHBIE CBOICTBa OIPEACICHHOTO0 HUHTerpana. Jloka3aTenbCTBO CBOWCTB JIMHEWHOCTH,
aJINTUBHOCTH, CPABHEHMSI 3HAYEHU .

OcCHOBHBIE CBOICTBAa ONpEACICHHOTO WHTErpana. BwiBox QopMyn g OLEHKHM 3HAYCHHS
ONPENIETICHHOTO UHTErpaa.
OcHOBHbBIE CBOMCTBa ONPEEIIEHHOr0 MHTerpana. /loka3aTelbCTBO M IreOMETpUYEcKas TPaKTOBKA
TEOPEMBI O CPETHEM.
dopMysa MHTETPUPOBAHMS 10 YACTSAM M 3aMEHA NEPEMEHHOW MHTEIPUPOBAHUSA B ONPEIEIEHHOM
UHTErpare.
Beruuciienne mionianu GUrypel ¢ TMOMOIIBIO ONPENEIEHHOTO WHTErpaja B JIEKapTOBBIX H B
MOJISIPHBIX KOOpAMHATAX.
Brruncnenne 06bEMOB Tell BpallleHUs ¢ TIOMOILBIO ONPEIETICHHOTO UHTErpaa.
OO61mas MeTouKa MPUIIOKEHUH ONpeIeICHHOTO HHTerpana (B AByX gopmax).
Berurcnenue IMHBI IyTH II0CKON KpuBoM. [luddepeHnnan ITuHbl TyTH.
HecoOcTtBennsie uHTerpanbl | poma: ompeneieHus, TeOMETPHUECKHE TPAKTOBKH, ITOCTATOUHBIE
YCJIOBHS CXOAUMOCTH W PACXOAUMOCTH.
HecoOctBennsie unterpansl Il poma: ompeneneHusi, reoMeTpuyecKkue TPAKTOBKH, JOCTATOYHBIC
YCJIOBHS CXOAUMOCTH W PACXOAUMOCTH.
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WuTerpaiibl, 3aBUCAIINE OT TapaMeTpa: ONpeneIeHNE, IPUMEPhl, OCHOBHBIE CBOWCTBA.

Paznen 6. « luddepenunanbuoe ucuuciaenune @HIIL. DiieMeHTHI BEKTOPHOT0 aHAJIM3A».
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Omnpenenenne (QYHKIMM HECKOJIbKHX IepeMeHHbIX. CrocoObl 3amanus. OOnacTh oOIpeneiaeHHs.
I'paduueckoe nzoOpaxkeHune GyHKIMU ABYX NepeMeHHbIX. JINHUM U TOBEPXHOCTH YPOBHSI.

[Ipenen u HenmpephIBHOCT (DYHKIUI HECKOJIBKUX MEPEMEHHBIX.

YacTHble pUpaIieHus 1 YaCTHbIE IPOU3BOHBIE (PYHKIUU HECKOJIBKUX ITEPEMEHHBIX.

[Tonroe mpupamenue u nonHbd quddepennnan OHIIL. [punoxenus momHoro auddepennmana.
[TpousBonnas cnoxHoit @®HII. MuBapuantHOCTh (opmbl monHoro auddepennuana. I[lomHas
MIPOU3BOAHAS.

[TpousBoHbIe GYHKINH, 3aJaHHON HESBHO.

®dopmyna Tetimopa mist GyHKIIUN IBYX EPEMEHHBIX.

OKcTpeMyMbl QYHKIUU HECKOJIBKUX TTEPEMEHHBIX.

Haxosxnenve nanbospiiero u HauMmenblnero 3nadyenuit ®HII B 3aMkHyTOM OrpaHMYeHHON 00J1aCTH.
YpaBHEHHUs KacaTeIbHOU INIOCKOCTH U HOPMAJIU K TOBEPXHOCTH.

Cxansapaoe nosne. [ToBepxHOCTH U TMHUM YPOBHS. [Ipon3BoiHAsI IO HAITPaBIEHUIO.

I'pagueHT CKaIsIpHOro NOJI U €0 OCHOBHBIE CBOMCTBA.

Pazgen 7. «MaTerpanbHoe ucuuciaenue ®HID»
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JIBOWMHOM UHTErpAJL: ONPEEICHNUE, CBOMCTBA, MEXaHUYECKAS! U TEOMETPUYECKAS TPAKTOBKH.
Brruncinenre IBOMHOIO MHTErpana B JAEKapTOBBIX M B MOJSAPHBIX KoopauHaTax. Popmyia 3aMeHbI
IIEPEMEHHBIX B IBOMHOM HUHTETpAJIE.

TpoitHO1 HWHTErpajg: ONpeAcieHUuEe, CBONCTBA, MEXAaHUYECKash TPAKTOBKA, BBIYKCICHHE B
JIEKapTOBBIX, B IIMJIMHIPUYECKHX U B C(HEepUUECKUX KOOPIUHATAX.

[TpunoskeHns: JBOMHBIX U TPOMHBIX MHTEIPAJIOB K 3aa4aM T€OMETPUN U MEXAHUKH.
KpuBonnHeiinsle uHTerpansl I pona: onpenesneHne, OCHOBHBIE CBOMCTBA, BBIYHUCIIEHHE, OCHOBHBIE
IIPWIIOKEHUS.

KpuBonuneitnsiit uarerpan Il poma: ompenenenue, gusnueckas TPaKTOBKAa, OCHOBHBIE CBOMCTBA,
BBIUHCJICHHE.

@®opmyna ['puna. Beruucnenwe miomanyd IJIOCKOH (UIypbl € TOMOIIBIO KPHBOJIMHEHHOTO
unrerpana Il pona.

VYci10BUs HE3aBUCUMOCTH KpUBOJIMHEHHOro unTerpaia Il poga ot popMbl TMHUN MHTETPUPOBAHHUA.
BoccranoBneHue (QyHKIMN HECKOIBKMX IEPEMEHHBIX 110 €€ MOJHOMY JuddepeHnuany.
IToBepxHOCTHBIE MHTErpaisl I pona: onpeneneHue, OCHOBHBIE CBOMCTBA, BBIYUCIICHUE, HEKOTOPHIE
IIPWIOKEHUS.

[ToBepxnoctHble uHTerpainsl Il poxa: onpenenenue, gusnyeckas TpPakTOBKA, OCHOBHBIE CBOWCTBA,
Bbeiuncienne. opmynsl Crokca u Octporpaackoro-I'aycca.

Omnpenenennue BEKTOPHOro nouid. BekropHble muHUU. [I0TOK BEKTOPHOIO OIS YEPE3 MOBEPXHOCTH!
OIpeJIeNIeHNEe, OCHOBHBIE CBOMCTBA, ()OPMYJIbI ISl BBIYUCIICHUS.

JluBepreHst 1 pOTOpP BEKTOPHOTO IOJSi: ONpEIeNeHHs, OCHOBHBIE CBOMCTBA, (OPMYINBI JUIS
Beruncienns. opmyna Octporpaackoro-I'aycca B BeKTopHO# dopme.

Bekropubiii  nud¢epenumansuslii - onepatop [ammnbrona. JuddepeHnuanbHble  BEeKTOPHBIE
oIrepanuy MepBoro ¥ BTOPOro MopsIKoB.

Pabora ¥ uMpKyIAuMs BEKTOPHOIO IIOJSA: ONPENEIECHHS, OCHOBHBIE CBOMCTBA LUPKYJISALMUH.
dopmyna CTokca B BEKTOpPHOH (hopme.

IToTreHnmanbHbIe, COJICHOUAAIBHBIE U TAPMOHUYECKUE BEKTOPHBIE I10JIA: OIPEIEICHUS U OCHOBHBIE
cBoiicTBa. HaxoxaeHue noTeHnuana noTeHIMAIBHOTO BEKTOPHOTO TTOJIA.

Paznen 8. «UucoBble U cTeNeHHbIE PAAbI. DJIeMEHThI TAPMOHUYECKOT0 aHAJIM3a».
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YucmoBbie pAAbL: ONpeACIICHUE, CXOAUMOCTh, paCXOJUMOCTD, HGO6XOHHMBII>1 MMPU3HAK CXOAUMOCTH.
JloctaTouHble MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTEIBHBIX PSI0B.

JlocraTouHbple TPU3HAKKM  CXOJUMOCTH  3HAKONEPEMEHHBIX  (3HAKOYEPEAYIOIIUXCS)  PSIOB.
AOGCOmI0THAs U YCIOBHAs CXOUMOCTH.

OcCHOBHBIE CBOWCTBA YUCIOBBIX PsiioB. [IprOmKEHHbIE BHIUMCIEHUS] CYMMBI YHCIIOBOTO PsI.
OyHKIMOHANBHBIE PAbl. [[OHSITHE O paBHOMEPHON CXOAMMOCTH.

Crenennsle psibl: Teopema Abensi, 0071acTh CXOIUMOCTH, PATUYC CXOIUMOCTH.

Psanap1 Teitnnopa u MaknopeHa.
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Paznoxenue B psapl MakiiopeHa HEKOTOPBIX 3JIEMEHTapHBIX (QYHKIHUI.
OcCHOBHBIE IPUJIOKEHUS CTEIICHHBIX PSIOB.
["apMOHMKH, TpUrOHOMETpUUecKue psabl. Psang dypee mis nmepruoanyeckoi QpyHKIUH C MEPUOIOM

T'=27  Teopema Jlupuxie.

Psnpr @ypbe uist YE€THBIX MM HEYETHBIX (QDYHKIMHA, U1 (QYHKIMA C MPOU3BOIBHBIM TEPHOAOM U
Juid QYHKIMH, 33/1aHHBIX HA KOHEYHOM TPOMEXKYTKE.

Psng ®ypee B KOMIUIEKCHOH ¢opme. AMIUIMTYIHBIA W (a30BBI  ITUCKPETHBIE CHEKTPHI
HNEepUOINYecKOi QyHKIMH.

Wuterpan  dDypwe. IlpeobpazoBanms Dypre. AMIDIHTYIHO-4aCTOTHBIE W  ()a30-4aCTOTHBIE
XapaKTepUCTUKU HEMEePUOANUYECKON (DYyHKIINU.

KypcoBas padora
CIHcoK TeM KypCOBOM pabOTHI:

1.

D
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OObIkHOBEHHBIE UG depeHIaTbHble YPaBHEHU B 33JadaX O KojeOaHUM TOKa B AJIEKTPUUYECKON
enu

CuctemMbl OOBIKHOBEHHBIX JU(QepeHIMaNbHbIX YpPaBHEHMH B 3ajJadyaXx MOJEIUPOBAHUS
B3aMMOJEHCTBYSI MOMYJISLUI )KUBBIX OPraHU3MOB

OO0bIKHOBEHHBIE AU depeHInanbHble ypaBHEHUS B 337]a4aX O BBITEKAHUH JKUAKOCTH U3 COCYAa
JuddepennnanbHoe HCUUCICHNE BEKTOP-(QYHKIMH CKATSIPHOTO apryMeHTa

MaremaTnueckoe MOJeIMpOBaHKE C HCIIOIb30BaHUEM AU (epeHnaIbHON reoMeTpUH JTUHUN
OO0bikHOBeHHBIE UG (epeHInaIbHble YPaBHEHUS B 33/1a4ax O PaclpOCTpaHEHUH SIUAEMUM
OO6bIkHOBEHHBIE AU depeHInanbHble ypaBHEHUS B 337ja4aX O KOJI€OaHUU MEXaHUYECKOW CUCTEMbI
OObIKHOBEHHBIE IU(pepeHLnanbHble YpaBHEHUSI B 3ajadax O TPAaeKTOpPUM CBETOBOIO JIydya B
AKHUJIKOCTAX

NHuTterpanel, 3aBUcCAIIAE OT NTapaMeTpa

[TpunoxeHnss HHTErpaIbHOTO UCYUCIICHUS B 331a4ax (GU3UKU

. OObikHOBeHHbIE AU depeHInaIbHbIe YPAaBHEHHS B MATEMATHYECKUX MOJIETISIX OOEBBIX NEUCTBHI
12.
13.
14.

OO6bikHOBeHHBIE U depeHIraIbHble ypaBHEeHUs B 3akoHax Kemuiepa o ABMKEHUU TUTaHET

MGTO[[LI PEIICHUA SKCTPEMAJIbHBIX 3a1a4 IJid ®YHKHHﬁ HECKOJIBKUX MMEPEMECHHBIX

MonenupoBaHue 3aad 0 KOoJeOaHUH MasSTHHUKA C MOMOIIBI0 OOBIKHOBEHHBIX AU(PEpeHInaTbHBIX
YpaBHEHUH

. I[HQ)CI)epeHHHaHBHOG " UHTCTPAJIBHOC NCUYUCIICHUC B 3a/Ja4aX SKOHOMHUKHA
16.
17.
18.

[Tpunoxenns 0OOBIKHOBEHHBIX AU (PepeHIINaNbHBIX YPAaBHEHUH K PEIICHUIO T€OMETPUIECKHX 33124
OnemenTs! AU epeHInanbHON reoMeTpIH MOBEPXHOCTEN
MonenrpoBaHie HEKOTOPBIX IIPOLECCOB 3arpsi3HEHUS] OKPYKAIOIIEN CpeJibl



