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AHHOTAaNUs K JUCIHAIIIAHE

Ha3zeanue oucuyuniumwt

Marematnueckuii aHaInu3

Hanpaenenue noozomosexku
(cneyuanvHocms)

09.03.01 "MaopmaTuka v BHIYUCTUTEIIbHAS
TeXHUKa"

Hanpagnennocme
(npogunv/npozpamma/cneyuanuzauu

)

ABTOMaTH3UPOBAHHBIE CUCTEMBI 00paboTku
nH(pOpMAaLIUY U YIIPABJICHUS

Mecmo oucuunnunul

OOs3atenbHass  yacth bioka 1 «JlucuumimuHbl
(monymu)» OOIL.

Tpyooemkocms (3.e. / uacwt)

5 3.e./180 gacoB

Iens uzyuenusa oucyunaunsl

OcBoeHme CTyJJleHTaMu 3HAaHUK B 00JIACTH OCHOB
MaTeMaTUYeCKOro aHajin3a, a TAkKe MPUEMOB U
METO/IOB pELICHUs MTPAKTUUECKHUX 3a/1a4.

Komnemenuuu, popmupyemvie 6
pe3yibmame 0C60eHUA OUCUUNTUHDBL

OIIK-1. Cnocob6eH NpUMEHSITh €CTECTBEHHOHAYYHBIE
1 OOIIeHHKEHEPHBIE 3HAHUS, METOIbI
MaTEeMaTHYECKOro aHallu3a U MOJICTIUPOBAHUS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO
HCCIEeIOBaHMS B MPOPECCHOHATBHON JAEITETbHOCTH.

Cooeporcanue oucuyuniunl
(ocnoeHble pazodenvt u memut)

* BgeneHne B MaTeMaTHUYSCKUM aHAIIN3;
*  Jlubdepenunansuoe UCUHCTICHHE (PYHKIIHMH
OJTHOM MepeMEeHHOM;

e MHccenepoBanue ¢ MOMOUIBIO IPOU3BOHBIX;

* HeomnpeneneHHbIN HHTETPAIT,

* OmnpeneneHHbI HHTErpa;

*  DyHKUWUH HECKOJBKUX MEPEMEHHBIX

* DnemeHTHl Teopun GyHKIUN U GYHKIIHOHATHHOTO
aHaJuM3a.

Dopma npomesrcymounoi
ammecmayuu

DK3aMeH

1. Ieau u 3a0a9u TUCHUTIMHBI:




He.]'l]:l() OCBOCHHUA OUCHUIUIMHBI ABJIACTCSA OCBOCHUA CTYACHTAMU 3HaHUH B 00JIaCTH OCHOB
MaTCMAaTUYCCKOI'0 aHAJIM3a, a TAKKC IMPUCMOB 1 MCTOAOB PCHICHUA MPAKTUYCCKUX 3adaY.

3agaum JUCIHUILINHGL:

- HU3Y4YCHUC OCHOBHBIX, (bYHI[aMeHTaJ'IBHBIX MMOHATUH U METOA0B MAaTEMAaTHYCCKOI'O aHaIM3a,
- obOecreyeHre MaTeMaTHIECKUM arrmapaToM €CTCCTBCHHOHAYYHbIX, O6H.[CHpO(1)€CCI/IOHaJ'IBHBIX
1 CliICUaJIbHbIX JUCHUIIIINH,
- (bOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BAHUA METOA0B MAaTEMATHUYCCKOI'0 aHaJIn3a AJid pCHICHUA
MMPUKIIAAHBIX U HAYYHBIX 3a/1a4.

2. Ilnanupyembie pe3yJibTaThl 00yUeHUsI
B pe3ynbTare 0CBOCHHUS AUCLMIUIMHBL Y CTYEHTA JIOJDKHBI OBITh chopMUpOBaHbl 3HAHUS,
npuodperaeMblie B X0/1¢ 0CBOCHHS JHCIHIIJIHHBI

Ne 3nanus
n/n3

1. 3HAaTh OCHOBBI MATEMATUUECKOTO aHAJIN34a.

YMCHI/IH, npnoﬁpeTaeMble B X0/1€ OCBOCHUSA NHUCIHUIIINHBI

Ne Ymenus
n/mny
l. HCHOHB3OBaTI) MCTOIBI U CpeI[CTBa MATEMATHUYCCKOI'O aHaAJIn3a IJIAd peHIeHI/Iﬂ pa3J_H/IT-IHI)IX
3a/1a4 IPHUKJIATHOTO XapakTepa;
2. Hcnonw3oBaTh METOAbl MATCMATUYCCKOI'O aHAJIM3a TMIpU HU3YUYCHUHU JUCHUIIINH

MaTeMaTU4YCCKOro, CCTCCTBEHHOHAYYHOI'O U HpO(bGCCI/IOHaJ'IbHOFO OUKJIa,

Hasrbiku, npuodperaemMbie B X0/1¢ OCBOCHHSI JUCIHUIIMHBI

Ne HasbIkn
n/m H

1. BnaneTs HaBBIKaMM HCIOJIb30BAaHUS MAaTEMAaTHUECKOIO arrapara Ajist MOACIIMPOBAHUA U
HCCICA0OBaHUsI TCXHUYCCKUX 3a1a4.

KOMI’[CTCHIII/II/I, npnoﬁpeTaeMble B X0/1¢ 0CBOCHUSA JHCHUIIJIMHBbI

Komnerenuuu Nuaukatopsl 3HaHua Ymenus HaBbIiku
OIIK-1. Cnocoben OIIK-1.1.3HaTh: OCHOBBEI MaTEMAaTHUKHU, 1 1,2 1
IPUMEHATD (U3KKH, BBIYMCIUTEIBHON TEXHUKU U
CCTCCTBCHHOHAYIH | TTporpammuposanus OITK-
blen 1.2.YMeTh: pemiaTh CTaHAAPTHBIE
0OIIenHKEHEPHBIE

npodeccroHalbHbIE 3a/1a4H C
3HAHUSI, METO/IbI

MIPUMEHEHUEM €CTECTBEHHOHAYYHBIX
MaTeMaTHYECKOT' .

aTeMaTHICCKOro 1 OOIIENH)KEHEPHBIX 3HAHUH,
aHaju3a u
3 METOJIOB MAaTEMaTHYECKOT'O aHAIN3a H

MOZCMpOBAHHA, MOJEIIUPOBAHUS.
TEOPETUYECKOTO U

p OIIK-1.3.Bnaners: HaBbIKaMH

AKCIEPUMEHTAIIbH
TEOPETHUYECKOTO U
OT'0 HCCIIeIOBAHUS
AKCTIEPUMEHTAILHOTO UCCIIEAOBAHUS
B IIpoeccroHanbHO N
. 00BeKTOB MpodhecCHOHATHHOM
W 1eaTeIbHOCTH
JeSATeIIbHOCTH

MecTto aucuumimabl B ctpykrype OOIT




JucnurinHa OTHOCUTCS K 00s13aTenbHOoM yacTu bioka 1 «luctummuasr (Mogymnu)» OOIL. ducrunianHa
u3ydaercs Ha 1 kypce B 1 cemectpe.

I/ISY‘IGHI/IG JUCHUITIIUHBI 6a31/1pyeTcs1 Ha 3HAaHUAX, YMCHUAX U HABBIKAX, ITOJYUYCHHBIX IIPU OCBOCHUN
JUCITUIUINH (MOMYJeH ): MaTeMaTrKa (cpeanee (ToiaHoe) odiiee 00pa3oBaHUE).

[lepedyenp mocnenyOmMUX TUCHMUIUIMH (MOIYJEH), sl KOTOPHIX HEOOXOIWUMBI 3HAHUS, YMEHHUS WU

HaBBIKH, (DOpMUPYEMbIE NaHHOW y4eOHOW MUCHUIIMHON (Momyiem): MHTerpansl u auddepeHiuaibHbe
ypaBHEHHUs, Anredpa u reoMeTpusl.

3. CTpyKTypa u cojepKaHue AUCHUIIMHBI

3.1. CTpykTypa IHCHHIINHBI

2 | E| PacmpenencHue TpynoemMkocTu Conepkanie
>
Paspen quctmmusel. @opma | & S| €|  pasgena (B wacax) 1o BHIaM 3 .
. T Qe . CaMOCTOSITENIbHOM
Ne | IpOMEXYTOYHOM aTTecTauu o & o yueOHOI paboThl paGoTs:
n/ (no cemecmpam) S g
n = iex  mpax | 1a6 | KHA |CPC
1 | Beenenne B MaTeMaTHYECKHI IMoaroToBKa K yCTHOMY
AHAIIH3 28 11 8 8 12 onpocy,  MOArOTOBKA
THUIIOBBIX paCu€TOB
2 | IuddepenmnuanpHOe TMoArOTOBKA THIIOBBIX
ucuucienne GyHKIuM oqHo | 26 | 1| 6 | 8 12 pactcTos
MepeMEHHON
3 HccnenoBanue ¢ IOMOIIBIO IloaroroBka Kk KOHTPOJILHOM
IIPOU3BOHBIX 24 1148 12 pabore
4 | HeompeneaeHHbIH HHTETPa 22 1] 6 8 8 IMoaroToBKa THIOBBIX
pacyeToB
5 | OmnpeneneHHbINH HHTETPAT 20 | 1| 4| 8 8 HozxroroBka TUIIOBBIX
pacdeToB
6 | OyHKIUN HECKOIBKHX IMoaroroexa Kk ycTHOMY
MePEMEHHBIX. DJIEMEHTHI Ompocy, MOAroTOBKa K
. 24 11| 4 8 12 KOHTPONBHOM paboTe
TeopuH QyHKIMHI 1
(YHKITMOHATTFHOTO aHAJH3a.
9K3aMeH DK3aMeH BBICTaBIISIETCS 110
COBOKYITHOCTH Pe3yJIbTaTOB
36 1 014 35,6 TCKYIIETO KOHTPOJIA
YC1I€Ba€MOCTHU U 11O ouseTaMm
Uroro: 180 | 1 | 32 | 48 0,4 96,6
3.2. Copaep:xanue pa3iesioB Kypca U (popMUpyeMbIX B HUX KOMIeTEeHIH
Ne Pazgen Koasbt 3unanus Ymenus HaBbiku
n/n JUCUHUTLTHHBI KOMIIETEHIM U ®opma
H KOHTPOJIsA
HHIAUKATOpPOB
1 BBenenne B MaTemMaTHUeCKUI OIIK-1.1, 1 1,2 1 YerHerit
aHaIu3 OIIK-1.2, onpoc
OIIK-1.3
2 OIIK-1.1, 1 1,2 1 TunoBoii
I[I/I(I)(I)epeHLII/IaJ:I'BHOC I/IC‘-II/ICJ'IVGHI/IC OTK-1.2, pacuer
KIIMH OJHOU TIepeMEHHOM
dyn P OINK-1.3
3 HccrenoBanue ¢ TOMOIIBIO OIIK-1.1, 1 1,2 1 Kontponbnas




MIPOM3BOTHBIX OIIK-1.2, pabora.
OIIK-1.3
4 OIlK-1.1, 1 1,2 1 Tunosoit
Heonpenenennslii uHTErpai OIIK-1.2, pacuer
OIIK-1.3
5 OIIK-1.1, 1 1,2 1 Tunosoit
OrnpeneneHHbI HHTErpall OIIK-1.2, pac4er
OIIK-1.3
6 DYHKIIUHA HECKOJIBKUX OIIK-1.1, 1 1,2 1 YerHblit
IIEPEMEHHBIX. DJIEMEHTHI TEOPUH OIlK-1.2, ompoc
byHkuni 1 QyHKIIMOHATEHOTO OIIK-1.3
aHaJIM3a.

3.3. HammeHoBaHMe TeM JIeKIMii, HX coJep:KaHUe U 00beM B yacax

Ne Ne pazpena . TpynoemkocThb
HaumeHoBaHue JeK1IMii
n/n AUCUMILIUHBI (uac)
1. 1 1. AkcHOMBI MHOXKECTBA JIeHICTBUTENIBHBIX YHcell. PaciypeHHoe MHOXKECTBO 2

JeHCTBUTENBHBIX YHCel. BepXHssa U HIDKHSASA TPaHU YHCIIOBOI'O MHOXKECTBA.
CaoiicTB0 Apxumena. JlemMa o BIOKEHHBIX OTpe3Kax. 2. Yucnoas
mocJieIoBaTebHOCTh. [Ipenen uncnoBoii mocneaopareabHocTU. CBONCTBA
CXOJSIIIUXCS MOCIIeA0BaTeNIbHOCTEH. beckoHeuyHO Maibie 1 OECKOHEUHO 2
OOoJIBIINE TIOCIIEOBATELHOCTH.

3. MoHOTOHHBIE IIOCTIEA0BAaTEIbHOCTU. TeopeMsl CylecTBOBaHUS IIpeena
nocJiieIoBaTeabHOCTU. BTopoil 3ameuarensHbiil npeaen. Kpurepuit Ko, 4.

[penen pyakunu B Touke (o Kommm, no I'eitre). TeopeMsl cymecTBOBaHHS 2

npenena GyHKIUH. IKBUBAJICHTHBIC OCCKOHEYHO Majible (PYHKITUH U UX

CBOMCTBA. 2
2. 2 1. HenpepbiBHOCTh (pyHKINH B TOUKE. Y CIIOBHE HEOOXOAMMOE U 2

JOCTaTOYHOE HENPEPHIBHOCTH (YHKINHK B Touke. Kitaccupukanms Touex
paspeiBa. CBoicTBa (DYHKIMHA, HEMPEPBHIBHBIX HA OTPE3KE.

2. Juddepenunpyemocts GpyHkimu B Touke. HeodOxonnmele n
JIOCTaTOYHBIE yCIOBUS IH(PPEepeHINPYEMOCTH (YHKLIUH. 2
HuddepeHnnpoBanme CIOKHBIX U 00paTHBIX GyHKIuH. Juddepernnan
¢GbyHKIHN.

3. [TpousBoaHble 1 AuddepeHIraIbl BRICHIHX TopsakoB. Dopmyia
JleitOnmnma. JJuddepenimpopanne GyHKINI, 3aJaHHBIX TAPAMETPHYCCKH. 1
Teopema Posns, Jlanrpanxa, Komru.

4. [Ipaswuia Jlonurana. ®@opmynsl Telnopa-Maknopena. Paznoxenue
HEKOTOPBIX AJIEMEHTapHbIX QyHKIHMH 1o popmyiie MakiiopeHa.

3. 3 1. Okcrpemy™m ¢pyHknnn. HeoOxoanMele 1 JOCTATOYHBIE YCIOBHS 2
CyIIECTBOBAHMA IKCTpeMyMa (QYHKITUH IO N-0i MPONU3BOJHOM. 2.

Brimyknocts rpaduka Gpynkunu. Toukn nepern6a rpaduka GpyHkunm.
YcnoBus He0OX0UMBIC U TOCTATOYHBIE TOYKH Tepernda. ACUMITOTHI

rpaduka QyHKITUH. 2
4, 4 1. [TepBooOpa3nas. Heonpenenenusiii naTerpan. CBOWCTBA HEONIPEACIECHHOTO 2

uHTerpana. Tabnuanble mHTErpanbl. Teopema o 3aMeHe TepeMeHHON B

HeoIlpeeIeHHOM HHTerpane. UHTerpupoBaHue Mo 4acTsaM. 2. DeMeHTapHbIe

npoOu u ux uHTerpupoBanue. Meron Jlanrpamxka. MHTerpupoBanue

HPOCTEHIIMX HPPAMOHATBHOCTEH. 2

3. Teopema UeOblieBa. IHTerpupoBaHie paliOHaIbHbIX BBIPAKCHUI
OTHOCHTEJIEHO CHHYCa U KOCHHYca. TpUroHoMeTpruyecKue 1moAcTaHoBKuU. "He
Oepyuuecs" UHTETPabL. 2




5. 5 1. Wnterpan no Pumany. TeopeMsl cyliecTBOBaHUSI ONPEAEICHHOTO 1
unTerpana. CBoicTBa ONpeeIeHHOr0 UHTErpaa.

2. WHurerpain ¢ nepeMeHHbIM BEpXHUM TIPEICIIOM U €r0 CBOMCTBA.
dopmyna

Herotona-Jleitonuna. Teopema o 3aMeHe epeMEHHON B OIPeeICHHOM 2
uHTerpaine. Teopema o cpegHeM.

3. [IpunoxeHus onpeneneHHOTo HHTETpajia. BeraucieHne miomane miocKux
¢buryp, IIMH IyT 1 00BEMOB TEJI BPAILICHHUSI. 1

6. 6 1. JInneiiHoe mpocTpaHCcTBO. EBKIIMA0BO MpocTpaHcTBO En. 0,5
Mertpuueckoe nmpocTpaHcTBo. MHOKecTBa TOYeK B IpocTpaHcTBe En.
Cxozsimyecs Mocie10BaTeIbHOCTH.

2. OyHKIMS HECKOJIBKHUX MEPEMEHHBIX (OCHOBHBIE ITOHSATHSA).
MmHoxectBa ypoBHs. [Ipenen GyHKIMN HECKOIBKUX IEPEMEHHBIX.
HenpepsIBHOCTE (YHKIIMN HECKOJBKHUX MEpeMEHHbIX. 3. YacTHbIe
MIPOU3BOIHBIC QYHKINH HECKOJIBKUX MepeMeHHBIX. JJuddepeHnupyemMocTs.
VYcnoBust HEOOXOAUMBIE U TOCTATOYHbIE AUPHEPEeHIUPYEMOCTH QYHKIIUU
HECKOJIBKUX IepeMeHHBIX. 4. InddepeHnupoBanue cIoXHbIX QyHKIHI
HECKOJIbKUX NEPEMECHHBIX.

Huddepennyan u ero cpoiictsa. [Ipon3BoaHas M0 HANPABICHHIO, IPaIHEHT.

0,5
KacarenbHast m10CKOCTh U HOPMaJh K IOBEPXHOCTH. 5.

HuddepennupoBanme HEABHBIX QYHKIMH HECKOIBKHX MEPEMEHHBIX.

IMpousBoanbie u nuddepenuans Beicinx nopsakos. @opmyna Teiinopa. 6. 05
OKcTpeMyM (YHKIIMN HECKOJIBKHUX MEPEMEHHBIX. Y CJIOBUSI HEOOXOANMBIC U

JOCTAaTOYHBIE CYIIECTBOBAHMS SKCTPEMyMa. Y CIIOBHBIH 3KCTPEMyM (DyHKIIUH
HECKOJIBKUX IIEPEMEHHBIX. MeTo HeonpeeIeHHbIX MHOKUTenel Jlanrpanika. 05

Bcero 32

3.4. HauMeHOBaHHE TEM MNPAKTHIECCKHUX 38HﬂTI/Iﬁ, HX COAEpPKAHUE U 00beM B yacax

Ne
No pasnen
a HauMeHoBaHUEe MPAKTHYECKHX PadoT
JHCIH
TLUTNHBI

TpynoemkocT
b (4ac)

1. 1 1.1.AkcHOMBI MHOKECTBA ICHCTBUTENBHBIX YUCEIN. PacimpeHHOEe MHOKECTBO 2
JeUCTBUTEIBHBIX YHCeNT. BepXHs U HIDKHSS TPaHU YUCIOBOTO MHOXKecTBa. CBOICTBO
Apxumena. JleMMa 0 BIIOKEHHBIX OTPE3Kax.

1.2.Yucnosas nocneaoBareiabHOCTh. [Ipeaen yrcnoBoi nocnenoBatenbHocTH. CBoOMcTBa
CXOASAIINXCS MOCNIeA0BaTeIbHOCTEH. beckoHeuHO Manble n 6eCKOHEIHO OoJbIIne
MIOCTIeI0BATENbHOCTH.

1.3.MOHOTOHHBIE TTOCIIEJOBATEIBHOCTH. TEeOpeMbI CyIIeCTBOBaHUS ITpeaea 2
II0CJIeI0BATENbHOCTU. BTOpOii 3ameuarenbsHblil npeaen. Kpurepuii Kommu. 2
1.4.Ilpenen ¢pynkuu B Touke (1o Koy, no I'eiine). Teopemsl cyniecTBOBaHMS Tpejesnia
¢yHKIMN. DKBUBAJICHTHBIE OECKOHEUHO MaJible (YHKIIMU M X CBOMCTBA.

2. 2 2.1.HempepsIBHOCTS (QYHKITH B TOUYKE. Y CIIOBHE HEOOXOIUMOE M JOCTATOUHOE 2
HeTpepsIBHOCTH (GyHKIMHU B Touke. Kimaccudukanms Togek pa3psiBa. CBoiicTBa (GyHKINH,
HENpEepPHIBHBIX Ha OTPE3Ke.

2.2 IuddepenuupyemMocts GpyHKIUA B Touke. HeoOX0MMbIe U TOCTATOYHBIE YCIOBHS
mappepernmpyemocty GyHKuU. [uddhepeHnnpoBaHue CIOKHBIX W 00paTHBIX QYHKIHH. 2
Huddepennnan pyHkunn.
2.3.IIpousBoxnble u muddepeHmans BICINX mopsakoB. @opmysa JleiiOHuma. 2
Huddepennnporanne GyHKINH, 3aJaHHBIX MapaMmeTpudecku. Teopema Posrs, Jlanrpamka,
Komm. 2
2.4 Ilpasuna Jlonutans. ®opmynsl Teinopa-Makinopena. Pa3nosxkeHre HEKOTOPBIX
3JIeMEeHTapHbIX (GYHKIWH o Gpopmyiie MakiopeHa.




3. 3 3.1.03kcTpemy™ ¢yHKIMH. HeoOXoanmble U 1OCTaTOYHbIE YCIOBHS CYIIECTBOBAHUS 4
aKcTpeMyMa (HYHKITUH 110 N-0H MPOU3BOTHOM.
3.2.Bemykiocts rpaduka pyskuun. Touku nepernda rpaduka GyHKIUH. Y CIOBHS 4
HEO0OXOIMMBIC U JIOCTATOYHBIE TOYKU Neperuda. ACUMNITOTHI rpaduka GyHKIIHH.

4, 4 4.1.I1epBoobpa3nas. Heonpenenennsiil uHTErpan. CBoicTBa HEOIPEICICHHOTO HHTETpaa. 3
Tabnuunble nHTErpaisl. Teopema o0 3aMeHe epeMEHHO B HEONpeIeJICHHOM HHTEerpalle.
WHTerpupoBanue no 4acTsM.
4.2.OnemenTtapHsle ApoOu U ux uHTErpupoBanue. Meron Jlanrpanxa. lHTerpuponanue
MIPOCTEUIINX UPPALIIOHAIBHOCTEH. 3
4.3.Teopema YeOnieBa. HTErprpoBaHue palMoHaIbHBIX BEIPAKEHUI OTHOCUTEIBEHO
cuHyca u KocuHyca. Tpuronomerpudeckue moacranoBku. "He 6epymmecs” WHTETpajbl. 2

5. 5 5.1.Wnterpan no Pumany. Teopemsl cyiiecTBOBaHUsI ONpeeIeHHOTo nHTerpana. CBoiicTBa 3
OIpENIEeTICHHOTO HHTErpaa.
5.2.MHTerpan ¢ nepeMeHHbIM BEPXHUM IPEAEsIoM U ero cBoiicTBa. DopmMyina 3
Heroronalleiitbanma. Teopema o 3aMeHe IEpEMEHHOM B OIIpeIeIeHHOM HHTerpaje. Teopema
0 CpEIHEM.
5.3.IlpunoxeHust onpeaeseHHOro HHTerpaia. Beruncienue miomaaei miockux Guryp, 2
JUTUH IyT ¥ 00BbEMOB TEJI BPAIICHHS.

0. 3] 6.1.JIuneitHoe npocTpaHcTBO. EBKIINIOBO npocTpancTBO En. MeTprudeckoe MpoCcTpaHCTBO. 1
MHosecTBa Todek B mpoctpancTse En. Cxomsmmecs mocineaoBaTebHOCTH.
6.2.OyHKINS HECKOJIIBKHUX TIEPEMEHHBIX (OCHOBHBIC TIOHATHA). MHOXKecTBa ypoBHs. [Ipenen
(YHKIMM HECKOJIBKHX MepeMeHHbIX. HenpepbIBHOCTD (YHKIIMH HECKOJIBKHUX MEPEMEHHBIX. 2
6.3.YactHple npon3BoIHbIe (YHKIMH HECKOJIBKUX NepeMeHHbIX. Juddepennnpyemocts.

VYcnoBusi HEOOXOAUMBIE U TOCTATOYHbIE AU HEPEeHIUPYEMOCTH (QYHKIIMU HECKOIBKHX

NIepEMEHHBIX. 2

6.4. TuddepeHnupoBaHme CIOKHBIX YHKIUH HECKOIbKUX MepeMeHHbIX. JJuddepeniman u

ero cpoiictea. [Ipon3BoHas Mo HampaBlIeHHIO, rpaarueHT. KacaTenpHas IIIOCKOCTh U

HOpMaJIb K TIOBEPXHOCTH. 1

6.5. InddepennpoBanre HesIBHBIX QYHKIMH HECKOIBKUX NIepeMeHHBIX. [Ipon3BoiHbIE U

nuddepennuans Beicuux nopsakos. @opmysa Teitnopa. 1

6.6.9xcTpeMyM (YHKIIMN HECKOJBKHUX NEPEMEHHBIX. Y CIIOBUSI HEOOXOMMBIE U

JOCTaTOYHBIE CYIIECTBOBAHMS SKCTPEMyMa. Y CIIOBHBIH 3KCTPEMYM (DYHKIIMH HECKOJIBKUX

nepeMeHHbIX. MeTo | HeonpeIelIeHHbIX MHOXKHUTENeH Jlanrpanxka. 1
Bcero 48

4. OueHOYHBbIEC MATEPHAJIBI VIS TEKYILEro KOHTPOJIsI YCIIeBAeMOCTH U IIPOMeKYTOYHOM
aTTrecTaliy 1o AMCUMILIMHE
J171s1 KOHTPOJIS pe3yNbTaTOB OCBOEHUS AUCLUIIIIMHBI IPOBOAATCS  —
KOHTPOJIbHBIE Pa0OTHI:

1. "IuddpepenunpoBanue"

2. "Unrerpajnbr"

- 3alIATHI TUTIOBBIX PACcYeTOB:
1. «IIpenesni»

2. «/AunddepenunpoBanue»

- caMOoCTOsITeNIbHas paboTa 1o TeMe; —
JK3aMEH.
[Ipumeuanue: OoleHOYHBbIE MaTepHalbl (TUIIOBbIE BapUaHThI TECTOB, KOHTPOJIBHBIX padOT M Ap.)
NPUBEICHBI B IPUIIOKEHUU K paboyeil mporpaMme AUCHUIUINHBL.
IIpomexyTouHast aTTecTaus 110 UTOraM OCBOCHHUS TUCLUIUIMHBI — DK3aMEH.

5. YueGHO-MeTOAMYecKOEe M HHPOPMALIMOHHOE O0ecTiedeHHe TUCIUTLINHBI:
a) OCHOBHas1 JIUTeparypa:




1. bana6aesa, H. I1. MaTtematnueckuii ananu3. @yHKIIUH MHOTHUX TIEPEMEHHBIX [ DJIEKTPOHHBIN pecypc]|
: yuebnoe nocodbue / H. Il. banabaeBa, E. A. DHOoM. — DnekTpoH. TekcToBble naHHble. — Camapa :
[ToBOJDKCKUI TOCYIapCTBEHHBIM YHUBEPCUTET TEIIECKOMMYHUKAIMK 1 nHopmatuku, 2015. —
119 c. — 2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/71852.html

2. PoroBa, H. B. Maremaruueckuii anaim3. Yacte 2. MHTErpaibHOE HCYUCIEHUE [DNEKTPOHHBIN
pecypc] : yueonoe nmocodwue / H. B. Porosa, JI. A. ComoBbeBa, O. B. CtapoxunoBa. — DJIEKTPOH. TEKCTOBBIC
nannble. — Camapa : I10BOMKCKHI ToCy1apCTBEHHBI YHUBEPCUTET TEIEKOMMYHHUKAIMKA U WH(POPMATUKH,
2017. — 225 ¢. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/75384.html

0) 10MOJIHUTEJIbHAS JUTepaTypa:

1. 3amaun U ynpaxHeHHsI 10 MATEMAaTUYECKOMY aHAINU3Y U AU]epeHInanbHbIM YpaBHEHUSIM
[DnexTpoHHBIH pecypc] : yuebHoe nocodue / B. B. Bnacos, C. 1. MutpoxuH, A. B. [Ipomkuna [u ap.]. —
DJEeKTpOH. TEKCTOBble naHHble. — MockBa, CapatoB : MHrepHer-YHuepcuter MHopMarmoHHbIX
Texnomorunit (MHTYUT), By3oBckoe obpazoBanue, 2017. — 376 ¢. — 978-5-4487-0077-4. — Pexum
noctyna: http://www.iprbookshop.ru/67393.html

B) NlepeveHb pecypcoB HHGOPMAHOHHO-KOMMYHHKAIMOHHOIT ceTH HTepHET

1.  DOnektponno-6ubnnoreunas  cucrema  [PRbooks  http://istu.ru/material/elektronno-
bibliotechnayasistema-iprbooks.

2.  DnexTpoHHBIA Katamor HayuyHou OubOmmoreku VDKI'TY mmenm M.T. KanamnukoBa Web
HUPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21D
BN=IBIS.

3. HammonanwpHas 3nmekTpoHHas oubnuoreka — http://H30.pod.

4.  Muposas uudposas oubnuoreka — http://www.wdl.org/ru/.

5. MexnyHapoaHblii  uWHAEKC ~— Hay4yHoro  uutupoBanus ~ Web  of  Science @ —
http://webofscience.com.

6.  Hayunas snextponnas 6ubmmorexa eLIBRARY.RU — https://elibrary.ru/defaultx.asp.

7.  CnpaBouHo-mipaBoBasi cucteMa Koncymnerantllmoc http://www.consultant.ru/

r) JIMIEH3HOHHOE H CBOOOHO pacnpocTpaHseMoe MPporpaMMHoe odecredeHue:
1 LibreOffice (ceoboano pacnpoctpansemoe I10)
2 Doctor Web (yutienzuonnoe [10)

A) MeTOAMYECKHEe YKAZAHUS:
1. UnauBuayanbHble 3afaHus MO BhICIIeH MmaTemaruke: y4ued. mocobue. B 4 4. Y. 1. JluneitHas u
BEKTOpHas ainredpa. AHanutudeckas reomerpus. JAuddepeHunanbHoe UcUucieHne GyHKIUN 01HOM
nepemennoit / A. I1. PsOymixo [u ap.] ; mox obmr. pexn. A. I1. PaOGymiko. — 7-e uzn. — Munck : By, k.,
2013.—-304 c. : un.
2. unuBuayanpHbIe 3afaHusl 10 BBICIICH MaTemarwke: ydue0. mocobue. B 4 4. U.2. KommiekcHbie
gucna. HeompeaeneHHble ¥ ONpejeiieHHbIe HHTErpadbl. MOYHKIIUUM HECKOJIBKHX IEPEMEHHBIX.
Oo6bikHOBeHHBIE U depenunanbubie ypaBHenus / A. I1. PaOymko [u np.] ; mox oOm. pex. A. IL
Ps6ymko. — 6-e u3a. — Munck : Boimn. mik., 2014. — 396 c. : w.

8.  MarepuajbHO-TeXHHYECKOe ofecnevyeHne TUCHUIIUHBI:
1. JleknoHHEBIE 3aHIATHA.
VYyeOHble ayIUTOPUM Ui JIEKIMOHHBIX 3aHATUH YKOMILJIEKTOBAaHBI MeEOENbI0 U TEXHHUYECKHUMH
cpeacTBaMu O0y4YeHUs, CIyKalllUMHU JUIsl IpeACTaBlIeHus] yueOHON nHpOopMaIuu O0JIbIION ayIUTOPUH.
2. TlpakTuyeckue 3aHATHS.


http://www.iprbookshop.ru/71852.html
http://www.iprbookshop.ru/71852.html
http://www.iprbookshop.ru/75384.html
http://www.iprbookshop.ru/75384.html
http://www.iprbookshop.ru/67393.html
http://www.iprbookshop.ru/67393.html
https://elibrary.ru/defaultx.asp
https://elibrary.ru/defaultx.asp
https://elibrary.ru/defaultx.asp
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

VY4eOHble ayIUuTOpUHU ISl MPAKTUYECKUX 3aHATHI YKOMILIEKTOBAHbBI CTIEUaIN3UPOBAHHON MeOETbIO U
TEXHUYECKUMHU CPEJICTBAMU OOyUCHUSI.

3. CamocrostenbHas pabora.

[TomemeHus AT CAMOCTOSTENILHOM paOOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON C BO3MOKHOCTBIO

MOJKITIOUEHUS K ceTH «HTepHeT» U JOCTYIOM K JJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTeIbHOM

cpene BO ®T'BOY BO «MxI'TY umenu M.T. KanamaukoBay:

- IOMEIICHUS TSI CAMOCTOSITEIBHON paboThl o0ydarommxcs (aya.Ne 224, aapec: 427430, Y imyprckas

Pecniy6nuka, . Borkunck, yiu. [LU. lllyBanosa, a. 1).

IIpu HeoOxonuMocTH paboyast IporpaMMa JAUCLUILIMHBI (MOYJIs) MOXKET OBbITh aAaNTUPOBaHA IS
obecriedeHrs: 00pa30BaTENHFHOrO MPOIECCa MHBAIHIOB U JIUL C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH
3JI0pOBbsI, B TOM YHUCIIE AJIs1 00Y4EHUs C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00Pa30BaTE/IbHBIX TEXHOIOTUH.
Jis1 3T0ro TpedyeTcs 3asBIeHUE CTYJeHTa (ero 3aKOHHOIO IPEACTAaBUTENs) U 3aKIII0UEHUE
ncuxosnoroMeuko-nenarornuaeckoi komucceuu (ITIMIIK).



JIuer coraacoBanusi paGoyeil nporpaMmbl IHCUHIJIHHBI HA Y4eOHbIH roj
«MareMaTHYECKHUI aHATH3»

PaGouas mporpamma JUCHMIUIMHBI «MaremMaTH4eCKHi aHaau3» [0 HarpaBlICHHIO
noarotoBku 09.03.01 «MudopmaTrka U BRIYUCIUTEIbHAS TEXHUKA

no npodumo «ABTOMATH3MPOBAHHBIC CHCTEMbl 00paboTky MHpOpManuu U
yIpaBIEHUSD
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IIpuioxkenne k paboyeii nporpamme
AUCUHMIIUHBI

MUHOBPHAYKHU POCCHUN
Botkunckuit ¢pumman
®enepalIbHOrO rOCYAAPCTBEHHOTO OIOKETHOTO 00pa30BaTENbHOIO
YUPEKJICHUS BBICILIETO OOpa30BaHUS

«xeBckuil TOCYIapCTBEHHBIM TeXHUYECKU yHUBepcuTeT uMeHu M. T. KanamnukoBay
(B® ®I'bOY BO «MxI'TY umenn M.T. Kanamaukosay)

OueHouHbIe cpeicTBA
0 JMCIUILINHE

MaremaTnueckuii aHaJIn3

Hanpasienue 09.03.01 «MudbopmaTrka ¥ BBIYUCIUTETbHAS TEXHUKAY

npoduns «ABTOMATU3UPOBAHHBIE CHCTEMbI 00pabOTKH MHMOPMALIMK U YIPABJICHUS)

ypOBEeHb 00pa3oBaHus: OakaaBpraT

dhopma oOydeHHS: OUHASL

o0I1as Tpy1I0€MKOCTh JUCITUIUIMHBI COCTABISET: _ 5 3a4E€THBIX €qUHUII(BI)



1. OueHounble CpeacTBa

OneHnBanue (HOpPMUPOBAHUA KOMIIETCHLIMH INPOM3BOAMUTCS HAa OCHOBE pPE3yJIbTATOB OOydeHMUs,
NPUBEJCHHBIX B 1. 2 pabdoueil nporpamMbel 1 POC. CBs3b pa3enoB KOMIETEHINH, HHIAUKATOPOB U (HopM
KOHTPOJIA (TEKYLIEro U MPOMEXKYTOUHOI0) YKa3aHbl B Tabmuie 4.2 padoueil mporpaMmbl AUCHUIUIMHBL.

OLIGHO‘-IHBIC cpeacTtBa COOTHECCHBI C PE3yJIbTaTaMU O6yquHSI Mo JUCHUIINIMHC U HHAUKATOpaMHU

JOCTHXXCHUA KOMHGTGHHI/Iﬁ, MMPEACTAaBJICHBI HHUXC.

Ne Koabl komnereHuuu u Pe3yabTar 00y4yeHus ®opMBbI TEKYLIET0 U
n/n HHIUKATOPOB (3HaHUsA, YMEHUs U HABbIKY) | TIPOMEKYTOUYHOTO KOHTPOJIA
1 OIIK-1. CnocobeH npuMeHSTh 3HaHms: TumnoBoii pacuer

€CTeCTBEHHOHAYYHbIC U
OOLIEeMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOro aHallu3a u
MOJIEJMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
B IIPO(hEeCCUOHATIBHOM J1eTEIIbHOCTH :
OIIK-1.1.3HaTh: OCHOBBI
MaTeMaTUKH, PU3UKH,
BBIUMCIUTENFHON TEXHUKHU U
[IporpammupoBanus OIIK-
1.2.YMetb: pemaTs CTaH1apTHHIE
npodeccuoHaIbHbIE 3a/1a4U C
IIPUMEHEHUEM €CTECTBEHHOHAYYHBIX
U OOIIEeMH)KEHEPHBIX 3HAHU,
METOJIOB MaTeMaTUYECKOT0 aHaIn3a u
MOJICIUPOBAHMUSL.

OIIK-1.3.BrnageTs: HaBEIKAMH
TEOPETUYECKOIO U
AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
00BEKTOB PO eCcCHOHATBHON
JeSITebHOCTH

- 3HATh OCHOBEI
MaTEeMaTHYECKOr0 aHaJIM3a.
YMmenus:

- Hcnonp30BaTh METOABI U
CpelicTBa MAaTEMAaTHYECKOTO
aHaJIM3a JIsl pEUICHUs Pa3IMYHbIX
3a/1a4 MPUKIIAJHOTO XapaKTepa; -
Hcnonb3oBaTh METOIBI
MaTeMaTHIECKOTO aHAIIN3a IPU
M3YYCHUH JUCIUTUINH
MaTeMaTHYECKOTO,
€CTeCTBEHHOHAYYIHOTO U
po(ECCHOHATHHOTO IUKJIA;
Haspiku:

- BrnaneTts HaBBIKAMU
HCIOJIB30BaHUsI MATEMaTUYSCKOTO
amnmapara JAJisl MOJISITMPOBAHUS U
HCCIIEIOBAHUS TEXHUUSCKUX
3a7a4.

KonrponsHas padora
OKk3aMeH
CamocrostensHast paboTa

Onucanue 31emMeHmos 0151 OYeHUBAHUS POPMUPOBAHUS KOMNEMEHYULL
Haumenosanue: KOHTPOJIbHAs padoTa
Ilpeocmaenenue ¢ @OC: HabOp BapUAHTOB 3aJIaHUN
Bapuanmut 3a0anuii:
IlepBbIii cemecTp:

Kontpoabnas padora Ne 1
"Iu¢depenunpoanue"

Bapuant Ne 1.




1)

3)

[ ]

1)

3)

1)

3)

| B

Hafitn y', ecnn:

27% cosmx

- sin(x2 +1) .

3
=10 xarctg X,

X+1

y=Ictg .
X

. 4 /%
3amucate dy. ecmm y=(x " +2x+8) 7",
BeraucanTs IpHOTIASHEO ¢ MOMOIIBI0 THddepennuata aresin 0,501 1.

ITo onpenenernio Haiita £ '(0). econ

£(x) = In(1-cosx) +x? cosl- X =0;

X
0. X=0.
JoxazaTe, urto pyHKmHA Y = arcClg,/ ng}i +C IpH v (C=const) yIoBIeTBOpPAST ypPaBHEHHIO
_ smXsm ? y
C 053 XCosy .

KonTposbnas padora Ne 2 "UuTerpast' Bapuant Ne 1. 1.
i
HafiT uETETpaTsL:

. COSX

L
Vsm-x+4
cetdx
1+e®
dx

S/
X +2x+2
BBIT-IHC.'IIIIB DHPC.:[E‘.'IE‘HI—EBIE‘ HHTC]’})HJBI

2n 2
| (1—8x7)cosdxdx:

2—X

dx:

Kpumepuu ouyenku: I1puBeneHbl
B pazjene 2

Haumenosanue: 3a11uTa TUIIOBOI'0 pacyeTra
Ilpeocmasnenue ¢ @OC: HaOOp BapUAHTOB 3aJIaHUN
Bapuanmul 3a0anuii:

IlepBblii cemecTp



Tunosoi pacger Ne 1
«IIpegensn
Bapaant Ne 1

1. Joxazats, 91O ].II.I.I'IJ."]'?j = { (yxazate N'{EJ}.

3n—-2 3
11 a, = . @=—
2n—1 2
2. BemacaeTs Dpegensl THCIOERX OOCIeN0BATEIEHOCTEH.

3. BummiciHTs Dpe et THCI0ERX DOCIeJ0EATeIEHOCTEH.



31. lim n(-»fnz +1—+fn? —1).

R —

4. BemmcaaTs Dpefensl THCIOERX DOCTeT0EITETEHOCTEH.

11. ij{ﬂﬂ] i

o

5. Joxazats, wTo dyHEEIHA f{“{] HEIpepEEHA B Touke X, (HaiTH {fl'[E]}
s1. f(x)=5x" -1, x, =6.

6. BermcaaTs onpenensl GryEsaE.

(x° —2.1:—1)[1’ +1)

6.1. lim S -
=1 x +4x -5
7. BemmcaaTs opemensl §ryHEseE.
In(1+sinx)

1.1

=0 sindx
§. BermmcoaTs openensl §yEEITHE.

_ gl:n-s."x_l
g1, lim ——
*=a1 Insinx
9. BraramcaaTs npenens & yHEITHE.

. —III.E:: _53;:'
91. lim i
*—=03x —arctg3x

10. BemmacaeTs npegeisl G yHEDHE.
( x* arcsinx|
101 lim (1—h1{1+x3]|)3‘ﬁ" 5

x—0

11. BemacaIeTs npegeisl G yHEDHA.

11.1. ij[]nx_lJ o

X —4 X—e

Tuanosoii pacder Ne 1

wInddepenunposannes
BapaasT Ne 1

1. Hexogs B3 oopegeneHRET DpOHIBOIHOH, HAHTH fr{ﬂ}-

tg( X +x° smg} x#0;
| X

L1 fx)=
0, x=0.

1. CocTaBHTE ypaPHEHHS HOPMATH (B BapHaHTax 2.1 — 2.12) mamn ypaEHeHHEe EacaTelbHOH (B BapHAHTAX

213 —231) x gaEHOH KPHEOH B TOUEE C abcIECccol Xj;.

21. ¥ =(-4.1:—J:2 ]/4, X, =2.
3. Haiita madepermmar d) .



31y =xarc5i11(1;"xj+]u‘x +afx* —1\, x> 0.

4. BermcnnTs OpEOIAXKEHED ¢ DOMOMEBRD gaddepermaana.
11 y=3yx, x=776.
5. HafATh nporssomEyD.

2(3x° +4x* —x-2)

1541+ x

6. Haiin nporssomEymD.
61. y=x —Jﬂ(z +e"+ 24/e + e‘+1]_

7. HaATh npoRsBoaHYID.
. 1sm” 3x

71 y=smnaf3 +——.

3 cos6x

8. Hafrn npomseomEyE.

(Y2)in| arctg x|

51.¥=

8.1. y=(arctgx)
9. HaliTh npoHsBOOHEYED.

10.1. +

s
I}’=Eﬁ1[—+f]_
3 &

11. Ha.ﬁ'rﬁ Epcmmm VEA3AHHOTO NOPATEA.
111 ¥ =(2x7 —?‘)]11(:1’—1]:_ y =2

12. HafTe mpoRsEOIHEYIO ETOPOTO DOPATEA _};; OT (PYHEITHH, 340AHHOH DapaMeTPHEIeCKH.

X =cos2t,
12.1. )
y=12sec 1.

13. IToxasats, oTo dyHEDHA V' VAOBIETBOPAET YpaBHEHHEO (1).
y=xe™ P,

13.1.
' = (1 —x° } y. (1)

Kpumepunu oneHxu:
IlpuBeneHE B pazgene 2

Hanumenosanlie: caMOCTOATEILEAR pafoTa mo Teme
Ilpedcmaenenne ¢ @OC: HaOOP BAPHAHTOE 33JaHHH
Bapuanumul 2a0anumi:



1. BerancanTs npegea $yHETHR liﬂ.}J[e"i"‘ —1}.:-::-51 +4cosx.
> X

. sin'x—fg'x
2. BraamcaETE ]1111(1[_—1{:'_‘_ .

3. HaHTa acEMOTOTE H HOCTPOHTS rpadEk GVERUEH y = 3;—-—:“] :
—_— __1'
4. Hafith HamOOIbmes H HAAMEHBOISS 3SHAYCHHA OPOHIBOTHOH OO HANPABICHHIO (YHEIHH
fix,y)=3x"—6xy+y" BTOUKE _M,:[ %% !

5. Pazmosmts mo dopuyme Tefimopa dymxmmo  f(x,)y)=-x"+2x+3)y —6x-2y—-4 =B

OEPeCTHOCTH TOWEH (—2; 1) _

Kpumepuu oueHxu:
IIpuBeneHEl B pazgene 2

Haumenosanue: 3x3aMeH
IIpeocmaenenue ¢ @OC: nepeueHb BonpocoB Ilepeuens
60NPOCOE 0J151 NPOBEOCHUA IKIAMEHA:

TEMA 1. BBeneHnue B MAaTeMATHYECKHUA AaHAIN3.

1.

o

7.
8.

AKCHOMBI MHOECTBa JeHCTBUTENbHbIX uucen (¢). PacmmpeHHoe MHOXKECTBO JEHCTBUTEIBHBIX
yucen. CeyeHHs] MHOXeCTBa JAEWCTBUTENbHBIX uHced (0). CBoiicTBa ceuyeHUH MHOXKECTBA
JEHCTBUTENBHBIX YHCET.

[IpoMexyTKu. €- OKpeCTHOCTh TOUKHU. [Ipokonoras okpecTHOCTh. JlemMma O CylIeCTBOBAHUM JIBYX
HeMepeceKaruXcs OKPECTHOCTEN Y ABYX Pa3IMYHbIX TOYEK PACIIMPEHHON YHCIOBOM MPSIMOil (11).
OrpaHuveHHbIE W HEOTPAaHUYCHHBIC YHCIIOBBIC MHOXECTBA. TOYHAs BEpXHsSs (HIKHSS) TpaHU
YHCIOBOTO MHOXeCTBa (0. B apudmernyeckoil popme B ToM yucie). Teopema o CyIIeCTBOBaHUU
TOYHOM BepxHEH (HUKHEH) TpaHu YKUCIOBOrO MHOXKeCTBa ().

CgoiictBo Apxumena (¢, ).

Cucrema BJIOXEHHBIX OTPE3KOB (0). JlemMma o BiIOX)eHHBIX 0Tpe3kax (¢, ).

UYucnoBas mocnenoBaTenbHOCTh(0). Ilpegen uumcnoBod mocnenoBaTeabHOCTH (0) W €ro
reoMeTrpuueckast uHTeprperaiusa. Cxomsmuiuecs (pacxoasiuecs) Mocie10BaTeIbHOCTH (0).
CaoiicTBa cxosmuXxcs nocaeaoBarenbHocTen (¢, ).

beckoneuno manblie 1 6eCKOHEUHO OOoJbIINe Mocae10BaTeNbHOCTH (0). CBsi3b Mexay 0.6. 1 6.M.

MOCIIEI0BATEIHHOCTSIMU (JIBE TEOPEMBL, ), JT).

9.

10.
11.
12.
13.
14.

CgoiicTBa 0.M. mocienoBareabHoCcTel (P, 11).

MOHOTOHHBIE MOCIEI0BATENILHOCTH. TeopeMbl CYIIECTBOBaHMSI Mpeiesia MOocIe10BaTeIbHOCTH ().
Bropoii 3aMeuaTenbHbIi MPEIEIT U €ro CIEICTBUA.

[TonsTue noanocnenoBarensHocT. Teopema bonbiiano- Beliepmtpacca (¢, ).

OyHaameHTanbHas nocienoBaTebHOCTh (0). Kputepuit Ko (7).

Oyukuus (0). I'papuk Gynkuuu. O6nacte onpeneneHus U o0nacTb 3HaueHUW QyHkuuu. YeTHble
(neuyetnsie) Qynkuuu. Ilepuon ¢ynkiuu. OcHOBHBIE 3yieMeHTapHble (QyHKIUH. Cyneprno3unus
GbyHKIUH.

OnemenTapHble GyHKUIUU. [IpuMeps! GyHKINH, KOTOPBIE HE ABISIOTCS YJIEMEHTAPHBIMH.

15.
16.

[Ipenen ¢pynkunu B Touke no Komwu u no I'eiine (0).
OnnocroponHue npenens! (0). Teopema, CBA3bIBaIONIAs OAHOCTOPOHHUE peAEibl PYHKIIUU B TOUKE
C CYILIECTBOBAaHUEM Ipejiena GyHKIHUU B TOUKe (¢, ).



17. Teopema o0 3aMeHe niepeMeHHON A1 npeaena Gyakmuu (§).

18. beckoneuno Masnbie u 6eckoHeuHO OobIHe PYHKITUHU (0) U CBA3b MeX Ay HUMH. CBOMCTBA 0.M.
dyHkui (¢, 1).

19. Cpasuenue 0.M. pyHKIMA. DKBUBaJIeHTHBIC 0.M. pyHKIMH (0) ¥ UX cBOicTBa (), 1).

20. Teopems! cymecTBoBanus npenena GyHkuun ().

21. HenpepsiBHOCTH PyHKITMHU B Touke (0). Touku paspeiBa. Knaccudukarus Todek pa3pbiBa pyHKITUH.
22, CpoiicTBa (yHKIMH, HETIPEPBHIBHBIX B TOUKE (), ).

23. Teopema o HePEPHIBHOCTH CIOKHOU pyHKIINU (), 1T).

24. HeobOxommuMoe 1 1ocTaTOYHOE YCIIOBUSI HEMPEPHIBHOCTH (PYHKIIMU B TOUKe (), 1T).

25. [TepBrIii 3aMedaTenbHbIN TPEAET U €r0 CIAEACTBHUS.

26. CaoiicTBa GyHKIIHNA, HEMIPEPHIBHBIX HAa OTpe3Ke (POPMYIMPOBKA YETHIPEX TEOPEM).

TEMA 2. luddepennuaibHoe ucunciaienne GyHKINUYM OAHON NepeMeHHOH.
1. [TpousBoaHas (0), €€ TEOMETPUUYECKUI U MEXAaHUYECKHM CMBICI. Y paBHEHUs KacaTelbHON U

HOpMaJIH K TpaduKy (pyHKIIMH B TOYKE.

2. [TpaBuna quddepeHpoBanus 1 TabIUIA TPOU3BOIHBIX OCHOBHBIX 3JICMEHTAPHBIX (PYHKIHIL. 3.
JuddepernmpyeMocTs GyHKIHH B ToUke (0). HeoOXoaumoe 1 10CTaTOYHOE YCIOBHSI

maddepermmupyemMoctd GyHKIUH B Touke (P, 1).

4, Huddepenunan ¢pyuknuu (0, popmyaa, reOMETPUIECKUI 1 MeXaHUYeCKHil cMbici). [IpuMenenue
nuddepeHnmana K mpuOIMKEHHBIM BEIYACIICHHSIM.

5. [TpousBoHas cinoxuoi GyHKIH (D, 1).

6. JuddepenurpoBanue byHKIUH, 3aJIaHHBIX napaMeTPUYECKH. Jlorapupmuueckoe
mddepeHpoBaHue.

7. Teopema cymecTBoBanus obpatHoi ¢yHkuu (¢). Teopema o auddepeHnrpoBaHr 0OPATHOMI
dyskumn (¢, 1).

8. [IpousBonubie U nuddepeHnmansl BeICHMX NOpsAAkoB (0). ITponsBogHas mopsaka n HEKOTOPBIX

anemMenTapHbIX GyHKIHiA (€% In(1+Xx), sin(x), cos(x), (10 x)).

9. ®dopmyna Jleitbuuna aust Haxoxaenust (U(X)v(x))™ .

10. Teopems! o cpeanem (¢, x): Poms, Jlarpanka, Komm.

11. [TpaBuna Jlonutans (¢, x): 4eTbIpe TEOPEMBI.

12. ®opmymna Teiinopa-Makiopena. 3anuch octaTounoro wiena B popme [leano u popme Jlarpanxka.

13.  Pasnoxenue ¢ynkuumii € In(1+x), sin (x), cos(x), (10 x)" no dopmyne Maxnopena. TEMA 3.

HccnenoBanue ¢ NOMOIILIO MPON3BOIHBIX.

1. MounoTtoHHOCTh (hyHKIIUH (0). DKcTpemyM hyHKIMH (0). Heo6xoaumble U 10CTaTOUHbIE YCIOBUS (IO
NepBOIl MPOU3BOAHOI) CYIIECTBOBAHUS IKCTPEMYMA (PYHKILIMH.

2. HccnenoBanue GyHKIIMM Ha SKCTPEMYM M0 N-0if (n>2) NpOU3BOAHOIA.

3. Boeinykiiocts (BorHyTocTh) rpaduka pyHkuuu (0). JlocraTouyHoe YCIOBHE CTPOTOM BBITYKIOCTH
(BoraytocTH) rpaduka GyHkuu (¢, 1).

4, Touka neperu6a (o). Heo6xoaumple 1 T0CTaTOYHbBIE YCIOBUS TOUKH mieperuda (¢, ).

5. Acumnrora rpaduka GpyHkuuu (o). BeprukanbHble 1 HaKJIOHHbIE aCUMIITOTHI.

6. [1nan nmonHoro MccnenoBanus GyHkIMi u noctpoeHus ux rpadpuxos. TEMA 4. HeonpeesieHHbI
HHTerpaJj.

1. TlepooOGpa3zHas (0). [IBe Teopemsl 0 mepBooOpa3HbIX GyHKIUIX ((],1).

2. Heomnpenenennsiii uaTerpan (0). CBOHCTBa HEONIPEIEIEHHOTO HHTETpasa. TaOMyHbIe HHTETPIIB.

3. Teopema o 3aMeHe nepeMeHHON B HEONPEAECICHHOM uHTerpaie (¢, 1).

4. @®opmysna MHTETPUPOBAHMS 110 YaCTAM (11).

5. BbIBOJ pekyppeHTHBIX (GOPMYJI C TOMOLIBIO (POPMYJIBI HHTETPUPOBAHUS 110 YACTSIM.



© N o

10.
11.

13~

DneMeHTapHbIe APOOU U UX UHTETPUPOBAHHUE.

HNHTerpupoBanue paliioHaIbHBIX APOOEH.

HNHTterpupoBanue NpoCTEUINX UPPALMOHAILHOCTEN.

Teopema UeOrimena (¢) u ee mpuMeHEHHE.

HHTerpupoBanue BeIpaXeHUH, coaepkamux sin(X) u cos(X).
Tpuronomerpuueckue nojactaHoBku. 127, [logcranoBku Diinepa.

Metoa OcTporpajickoro.

14. Tlonstue o «HeGepymuxcs» uaterpagax. TEMA
S. OnpeneeHHbI HHTErpaJl.

1.

SAE I

~—~

© N o

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.

20.

).

WNuterpan no Pumany (0). OrpaHuueHHOCTh HHTETPUPYEMOU () YHKITUH.

Bepxuue (amxnue) cymmsr apOy u ux cBoiictsa (¢, x).

TeopeMsl cylecTBOBaHMS ONPEACIICHHOr0 HHTerpaa (¢, ).

CgoiicTBa omnpezeneHHoro uarerpaia (¢, ).

WuTerpan ¢ nepeMeHHbIM BEPXHUM IIPENIEIOM U ero cBoiicTBa (¢, 1). Popmyna HeroTona-JIeitbnuma

Teopema 0 3aMeHe riepeMeHol B onpeieieHHOM uHTerpaie (¢, ).

WuTerpupoBanue 1o 4acTsaM B ONPECIICHHOM HUHTErpase.

[TpunoxeHus OMpeAETICHHOTO HHTErpajia: BBIYUCICHHE IUIOMIAACH, UIMH Ayr, OOBEMOB TeN IO
MOTIEPEYHBIM CEYEHHSIM U BhIuuciieHrne 00beMoB Tel. TEMA 6. @YHKIIHM HECKOJILKHUX NepeMeHHbIX.

Jluneitnoe npocTpaHcTBo (0, mp).

EBkinnoBo npoctpanctBo (0, 1ip). HepasenctBo Komm- bynsikoBckoro ().

MeTtpuueckoe npocTpaHcTBo (0). Hopma BekTopa u ee cBoiCTBa. YTOJI MEK Iy dJeMeHTaMu. PaccTosiHue
MEXy IBYMs dJ€MEHTaMu p(X,y) U €ro CBOWCTBA.

OnemMeHThl Nn-0i1 reomeTpun (IpsiMasi, OTPE30K, KpuBasi, HENpEepbIBHAS KpHUBas, IUIOCKOCTD,
THUIIEPIIOBEPXHOCTB, cdepa B En).

MnuoxectBa Touek B En (okpectHocTh TOukM B En, BHyTpeHHHE M TpaHMYHBbIE TOYKH, T'paHHIlA
MHOYKECTBA, CBSI3HOE MHOXECTBO, 00J1aCTh, OTPAaHMUEHHOE 3aMKHYTOE MHOXECTBO).
ITocnenoBarenbHOCTh TOueK B mpocTpaHcTBe En. Cxoasumecs nmocienoBareiabHOcTH (0). Teopema o

MTOKOOpAMHATHOU cxoaumocTu (P, a). CBOMCTBA CXOAAIIMXCS MTOCIEA0BATENBHOCTEN B MPOCTPAHCTBE
En

@.1.11. (omipeesieHne, 00J1acTh ONPECICHHS U U3MEHEHUs (.H.11., rpaduK U MHOKECTBO YPOBHS (.H.1I.).
IIpenen ¢.u.1m. B Touke (0). Teopemsl o npenenax (¢, x).

HenpepsiBHOCTH .H.11. B TOUKe. YeThIpe TeopeMbl O ¢.H.I1., HEeNpepbIBHBIX B Touke (¢, 1).
HemnpepsiBHOCTh (.H.IT Ha MHOXecTBe. Teopema Komu () u Teopemsr Betiepmpacca (¢).
beckoneuno 6omnpime u 6eckoHEYHO Majbie (.H.1I. (0).

TexHuka Hax0XJIeHH MpeaesoB (.H.1I. (pelieHne NpuMepoB).

[ToBTOpHBIE IpEENHI (TIP).

[Ipenen ¢.H.I. 1O MHOXKECTBY M Ha HEONPEIEICHHOM MHOKECTBE.

YacTtHble npou3BoHbIe (.H.1. (0, FEOMETPUUECKUNA CMBICI).

Huddepenuupyemocts ¢.H.1. (0). HeoOxonumele ' gocrtaTouHble yciaoBHs AU GepeHInpyeMOCTH
¢.1.1. (¢, n).

Huddepenunan ¢.H.m. (0, CBOWCTBA, I€OMETPUYECKHH CMBICH, NPUMEHEHHE K MPUOIMKEHHBIM
BBIYUCIICHUSIM).

HuddepenunpoBanue cioxHbxX ¢.H.1. (), 1).

[TpouzBoaubie u quddepennransl §.H.1. BeICIIUX TOPsAKOB (0). Teopema 0 He3aBUCHMOCTH YaCTHBIX
CMEILIaHHBIX MPOU3BOIHBIX OJMHAKOBOIO MOPSIIKA OT Hopsiika AuddepeHInpoBaHus.

®opmyna Teitnopa anst ¢.H.11. (BBIBOL).



21. DxcrpemyM ¢.H.10. (0, HEOOXOIUMBIE U JJOCTATOYHOE yCIOBUs dKCTpeMmyma ¢.H.11. (, 1)).

22. Tlpowu3BoaHas 1o HaMpaBJICHUIO U TpaaueHT. CBsi3p Mexay HUMH. CBoicTBa rpagueHTa (¢, ).

23. KacarenpHas JI0CKOCTh U HOPMaJIb TOBEPXHOCTH.

24. HesBuble GyHKIMU U UX JUdPepeHmpoBanue (Crydau: OJHIM ypaBHEHUEM H CUCTEMOH (. Teopem).
25. YcaoBHblid 3kcTpeMyM ¢.H.11.. DyHKIUs Jlarpanka (METO HEONIPEASIICHHBIX MHOKUTENEH Jlarpanika).

Kpumepuu oyenxu: IlpruBeneHb
B pazjene 2

2. Kputepuu u mkajibl OleHUBaAHUS
JUis KOHTPOJIBHBIX MEPOIPHUATHH (TEKYLIEro KOHTPOJIA) YCTaHaBIMBAETCS MHUHUMAIbHOE U
MaKCHUMaJIbHOE KOJINYECTBO OalsIOB B COOTBETCTBUM ¢ Tabiauuei. KoHTpoibHOE MeponpusTHe cUUTaeTCs
NPOIIEHHBIM YCIIELITHO MPU YCIOBUH HabOpa KoindecTBa 0aiioB HE HIYKE MUHUMAIILHOTO.
Pesynprar 00ydeHUs IO JUCLMIIIMHE CUYMTAETCS OCTUTHYTHIM IIPU YCIHEIIHOM IPOXOXKAECHUU
00yyaromuMcs BceX KOHTPOJIbHBIX MEPONPUATUH, OTHOCALIUXCA K TAHHOMY pe3yJbTaTy 00yUYeHUsl.

Konuuecmeo oannos
min max

Pazoenvt oucyunaunot Dopma KoHmpoaa

BBenenue B TunoBoi pacyer 10 20
MaTeMaTUYEeCKUI
AHAIN3

Huddepernnmansaoe | TunoBoit pacuer 15 30
UCYMCIIEHUE KonTponbnas pabota
(byHKINU OHOH
MePEMEHHOMN

Hccnenosanue ¢ KonrponsHas pabora 10 20
HOMOIBIO
MIPOU3BOIHBIX

Heonpenenennslii KonrponsHas pabora 5 10
UHTETrpal

OnpeeneHHbII KonTponbHas padbota 5 10
HHTETpa

@Oynkiun Heckonbkux | CamocrosTenbHas paboTa o Teme 5 10
NIEPEMEHHBIX.
DJeMeHTHI TEOpUHU
byHKIM 1
(GYHKIIMOHATIBHOTO
aHaIN3a.

[Tpu olleHUBaHUU PE3YNIBTATOB OOYUEHHUS MO TUCITUTUIMHE B XOJ€ TEKYIIEr0 KOHTPOJIS yCIIeBaeMOCTH
HCITOJIB3YIOTCS CIIEAYIONIUE KpUTEepuu. MUHUMAIBHOE KOJIMYECTBO OAJTOB BBICTABIISIETCS O00yUYarOIIEMYCs
IpU BBIIOJIHEHUM BCEX IOKa3aTeel, JOMYCKAalOTCSd HECYIIECTBEHHbIE HETOYHOCTH B H3JIOKEHUU U
odopMIIeHNH MaTepuaa.

Haumenosanue,

Tlokazamenu ¢picmagieHus MUHUMAIbHOZ20 KOJIUYECMEA 0A106
obo3nauenue




3anaHus BHIMOJIHEHBI O0Jiee YeM HaroJIoBUHY. [IpUCcyTCTBYIOT cepbE3HbIE OIINOKH.

[IponeMoHCTpHUpPOBaH yIOBIETBOPUTENBHBIN YPOBEHD BIIAJICHHUS MAaTEPUATIOM.

. [IposiBeHbI HU3KUE CTIOCOOHOCTU MPUMEHSITh 3HAHUSI U YMEHHUS K BBIITOJIHEHUIO

TurnoBoii pacuer N
KOHKPETHBIX 33/IaHUM.

Ha 3amure TUnoBoro pacuera JaHbl IIpaBUJIbHBIE OTBETHI HE MeHee yeM Ha 50%

3aJIaHHBIX BOIIPOCOB

CamocrosTenbHas pa60Ta BBIITIOJIHEHA B ITIOJTHOM O6’beMe;

CamocrosiTenbHa .

[IpencraBieH oTYET, COACPKAIIUN HEOOXOIUMBIC PACUETHI, BHIBOIBI,
A padora o O(OPMIICHHBII B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBAHUSIMU;
TeMe [TponemMoHCTpUpPOBaH YAOBIETBOPUTEIbHBINA YPOBEHD BIIAJCHUS MATEPHATIOM.
KonTponbHas [IponeMoOHCTpUpPOBaH yIOBIETBOPUTENBHBIM YPOBEHb BIAJCHUS MAaTEPHATIOM.
pabora IIpaBunpHO peweHo He MmeHee 50% 3amanuil

[TpomMexxyTodHast aTTeCTAlUs 110 TUCIUTUTMHE TPOBOAUTCS B (DOpME IK3aMeHa.
HroroBas omeHKa MO IUCIUIUIMHE MOXKET OBITh BBICTABICHA HA OCHOBE PE3YyJIhTATOB TEKYIIETO
KOHTPOJISI C UCMIOJIb30BAHUEM CIICAYIOIEH IIKAJIbI:

Ouyenka Habpano 6annos
COTIUYIHOY 90-100
«XOPOIIO» 75-89

«yOBJIETBOPUTEIILHO 60-74
«HEYHOBIETBOPUTEIHHO» <60

bunet k sx3aMeHy BKJIIOYaeT 3 TEOPETUUYECKUX BOIPOCca U 5 MPAaKTUYECKUX 3a1aHui (3a7a4).

[TpomMexxyTouHast aTTecTalus MPOBOAUTCS B (POpME MUCHEMEHHOMN paOOTHI.

Bpewmst Ha moaroroBky: 90 MUHYT.

[Ipu oueHMBaHUU pE3yNbTATOB OOYyYEHHUs MO JUCIUIUIMHE B XOJA€ MPOMEXKYTOYHON aTTeCTAlNH
UCIIOJIB3YIOTCS CICAYIOIINE KPUTEPUH U IITKAJIA OTICHKHU:

Ouyenka Kpumepuu ouyenku

OO6yuaromuiicst moka3aji BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyO0Koe
3HaHWE y4eOHOro MaTepuala, MpeayCMOTPEHHOTO MPOTPaMMOM, yMEHHUE
YBEPEHHO MIPUMEHSATH Ha WX MIPAKTHKE TPU PEIICHUH 3134 (BBITTOJHEHUT
«OTJINYHO» 3a/1aHMi ), CTIOCOOHOCTH TIOJIHO, MPABHIIBHO U apTyMEHTHPOBAHO OTBEYATh
Ha BOIIPOCHI U JIeJIaTh HEOOXO0UMBbIE BBIBOJIbI. CBOOOIHO UCTIOJIb3YET
OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOTIOTHUTEIBHON JTUTEPATYPOH,
PEKOMEHI0BaHHOM IIPOrPaMMOU

OOyuaromuiicss ToOKa3ajl TIOJHOE 3HaHUE TEOPETHYECKOro MarepHaa,
BIIQJICHUE OCHOBHOW JINTEPATypOH, PEKOMEHJOBAaHHOW B IpOrpaMMme,
YMEHHE CaMOCTOSITEIbHO  pemiath 3aJadd  (BBINOJHATH — 3aJaHus),
CIIOCOOHOCTh ~apryMEHTHPOBAHO OTB€YaTh Ha BOINPOCHI U JeNaTh
HEO0OXOJIMMBIE BBIBOJIbI, JOIYCKA€T €IWHUYHbIE OLIMOKH, HCIIpaBIISEMbIE
nociae 3amedaHus npenogasatenss. CHocoOEH K CaMOCTOSITEIbHOMY
MOTIOJTHEHHIO M OOHOBJICHUIO 3HAHUI B X0/Ie AalibHelIed yueOHoil paboThl
1 Ipo(heCcCUOHATIBHOM e TeNIbHOCTH

«XOpOILLIO»




«KYOOBJICTBOPUTEIIBHO»

OOyyaromuiicss JTEMOHCTPUPYET HEMOJIHOE UITH (parMeHTapHOE 3HAHUE
OCHOBHOT'0 Y4eOHOT0 MaTepuaia, J0MycKaeT CyllleCTBEHHbIE OIUOKU B €r0
W3JI0’KEHUH, UCTIBITHIBAET 3aTPYAHECHUSI U JOMTYCKAET OIIMOKH MpU
BBITIOJTHEHUH 33/1aHUM (pElIeHUH 3a/1a4), BBIMOIHSET 3a/laHue Ipu
MoJICKa3Ke IMpernojaBaTeis, 3aTpyAHsieTcsa B (opMyIHpoOBKe BHIBOJIOB.
Brnazgeer 3HaHMEeM OCHOBHBIX pa3ziesioB, HEOOXOAUMBIX ISl JalIbHEUIIEro
o0OyueHus1, 3HaKOM C OCHOBHOM U JIOMIOJTHUTENbHOU JTUTEPaTypOH,
PEKOMEHIOBAHHOM ITPOrpaMMoit

«HCYHOOBJICTBOPUTCIIBHO»

OOyuaronuiics Ipy 0TBETE JEMOHCTPUPYET CYIIECTBEHHBIE IPOOEIbI B
3HaHUSX OCHOBHOTO Y4eOHOT0 MaTepHaia, JoMycKaeT rpyobie OMOKU B
(OopMyIMPOBAHNN OCHOBHBIX OHSATHH U MPHU PEIICHUH TUIIOBBIX 3a1a4 (IIpu
BBITTOJIHEHUH TUTIOBBIX 33aHUI), HE CITIOCOOEH OTBETHTH HA HABOALINE
BOIIPOCHI npernoaBarensi. OueHKa CTaBUTCs 00y4JaronMesl, KOTOpbIC He
MOTYT ITPOIOJDKUTH 00yYeHNE UM NPUCTYIUTH K MPOPECCHOHATBHOMI
JEATEIILHOCTH IO OKOHYaHUH 00pa30BaTeIbHOTO YUpeKaAeHHs O0e3
JONOJTHUTEIIBHBIX 3aHATHI 10 pacCCMaTPHUBAEMON JTUCIIUILUINHE




