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1. HEJIb OCBOEHUSA AUCHUNIJIMHBI (MOAYJISI) — dopMupoBaHHE CHCTEMAaTH3UPOBAHHBIX 3HAHUN B
00nacTy BBICIIEH MaTeMaTHKH, pa3BUTHE CIIOCOOHOCTH HCIIONB30BaTh 0Aa30BbIC 3HAHMS aiareOpbl, TEOMETPUH U



MATEMATHYCCKOro aHaljin3a, CBA3aHHBIC C HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTBIO B cq)epe I/IH(l)OpMaTI/IKI/I nu
BBIYHCIIUTEIBHON TEXHUKHU.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MOJAYJISA)

B pe3ynpTaTe 0CBOCHUS AUCIUTUINHBI (MOZYJIs) GOPMHUPYIOTCS CIIEAYIONTNEe KOMITETESHIHH:
OIIK-1: CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHbIC M OOINECHH)KCHEPHBIC 3HAHUS, METOJbI MaTEeMaTHYECKOTO
aHaJM3a ¥ MOJICIMPOBAHUS, TEOPETHYECKOTO W 3KCIICPUMEHTAIBHOTO HCCIICOBAHUS B TNPO(ecCHOHATBHON

JIeSITEIbHOCTHU
[Tepedensp mIaHUPYEMBIX PE3yJIbTaTOB OOYICHHS 110 AUCIUILTAHE (MOTYITIO),
COOTHECEHHbIX C MHOANKaTOPaMin AOCTUXEHUNA KOMMNETEH LI,VIVI
NuaukaTopbl
Komnerenuusi JOCTHKEHHS Pe3yabTaThbl 00y4eHus
KOMIIeTeHIN i
OIIK-1: Cniocoben OIIK-1.1 Buamo:
MIPUMEHSTH ®dopmanusyet - (ynmaMeHTaNEHBIC OCHOBBI MATEMATUKH;
©CTECTBEHHOHAYYHBIC | IMOCTAHOBKY 3aJauu - OCHOBEI MATEMAaTHUYECKUX 3HAHMK, HEOOXOIUMBIE IS

1 00TIeHH)KCHEPHBIC
3HAHWS, METOJIBI
MaTeMaTUIeCKOTO
aHaM3a u
MOJICTIMPOBAHHUS,
TEOPETHYUECKOTO H
IKCTIEPUMEHTATHHOTO
HCCIICTOBAHUS B
poheCCUOHATBHOM
JIESITeILHOCTH

CO3JIaHUs HOBOM
CHCTEMEI, OJI0Ka,
MOZYJIS C
HCII0JIb30BaHUEM
3aKOHOB (PM3UKH U
MATEMATHUYCCKOT O
amnmapara.

OIIK-1.2 Onpegnenser
HEOOXOIUMOCTE U
MIOCTaHOBKY 3a/1a4
AKCIEPUMEHTAIEHOTO
HCCIIEI0BaHuA,
CpEACTBa U METOJIBI
00paboTku
AKCTIEPUMEHTATHHBIX
JAHHBIX.

OIIK-1.3
WuTepripetupyer
pe3yabTaThl
HCCIICIOBAHUM
MIPUMEHHUTEIEHO K
PEUIeHUI0 IPOOIEMBI,
CBSI3aHHOM C TOUCKOM
HOBOTO PEIICHUS

penreHus Tpo(hecCHOHATBHBIX 33/1a4;

OCHOBHBIE IOHSTHUS U YTBEPKICHUS aareOphl M TeOMETPHH,
WX JO0Ka3aTeJbCTBA;

OCHOBHBIE TIOHSITHS, ONPEAETICHUS U CBOMCTBA OOBEKTOB
MaTeMaTHYECKOTO aHaIN3a,

(OPMYJIMPOBKH H JI0KA3aTEIbCTBA YTBEPKICHHN, METOIBI
UX J0Ka3aTeJbCTBa,

METO/Ibl MATEMAaTHYECKOTO aHAIN3a U MOJICITUPOBAHHS,
HEOOXOIUMBIE ISl pelieHust NpodecCHOHaTbHBIX 3313

Ymems:

MPaBUJIBHO ONIEPUPOBATh MATEMAaTHYECKUM
WHCTPYMEHTapUEM U MaTeMaTH4YECKOW CMBOJIUKOM;
CTpPOTO AOKA3bIBATh YTBEPIKICHNUS alTreOpbl, TCOMETPUH U
MaTeMaTHYEeCKOTO aHalIn3a, GOpMyIHPOBaTh pe3yiIbTaT,
BUJETH CIIEJICTBUA NOIYYEHHOIO pe3yIbTaTa;

OIpeNeIsITh YCIOBUS IPUMEHEHHS TOI'0 UM HHOTO
TEOPETUUECKOTO aCTEKTa MPH PELICHUH MPAKTUIECKUX
3a1ay;

MIPUMEHSATH METOBI INHEHHOMN anreOpbl, aHATUTHIECKOMH
TeOMETPUH, MATEMaTHYECKOTO aHAIIN3a, TEOPETUIECKOTO U
9KCTIIEPUMEHTAJIBHOTO UCCIEIOBAHUS I PELICHUS 3a/1a4;
BBIYUCIISITH PEAEIbl, HAXOIUTh IPOU3BOAHBIE U
BBIYUCIISITh MHTETPAIIBL;

WCTIOJIB3YsI ONpEeeNIeH s, IPOBOANTH UCCIIEA0BaHUS,
CBSI3aHHBIE C OCHOBHBIMH ITOHATHSIMH;

HCITOJIB30BaTh MAaTEMATHUSCKHUA arapar I 00paboTKH
TEeXHUYECKoW MH(OpMalMK 1 aHaN3a JaHHBIX;
MPUMEHATH €CTECTBEHHOHAYYHBIE 1 O0IIEHH)KEHEPHBIE
3HAHMs, METOJIbl MATEMATUIECKOr0 aHAIN3a U
MO/JICITUPOBAHUS, TEOPETUIECKOTO U SKCIIEPUMEHTATEHOTO
MCCIIeIOBaHUS B TPOeCCUOHATBHON A TETLHOCTH

Braoems:

HaBbIKaMU IMTPUMEHCHUA COBPEMCHHOT'O MAaTEMaTUYCCKOT'O
MHCTPYMEHTApHs I PeLieHus MPo(heCCHOHANBHBIX 3a/1a4;
OCHOBaMH MaTEMaTHYECKOT0 MOJICITUPOBAHHS B
COOTBETCTBYIOIIIEH 00JIaCTH 3HAHUIA,

METOJaMHU IMMOCTPOCHUA MATEMATUYCCKUX Mo;[enef/i
THUTIOBBIX MPO(HECCUOHANBHBIX 3a]1a4;

HaBBIKAMH HCTOJB30BaHus (QYHIAMCHTATBHBIX 3HAHUH B
o0macTi anreOphl, aHATUTHICCKOW TEOMETPUH U
MaTeMaTHYECKOTO aHalIN3a B IPO(EeCCHOHATBHON
JIESITEIbHOCTH

3. YKA3AHHUE MECTA JUCHHUIIJIMHbI

(MOJYJSA) B CTPYKTYPE OCHOBHOM

MPO®ECCUOHAJIBHOM OBPA3OBATEJIbHOM IMPOTPAMMBI




Hucnunnmnaa (Monynp) «Brbicias mMaTeMaTHKa» OTHOCHUTCA K 00s3aTesIbHOH yacTH 00pa3oBaTelIbHOM
mporpaMmbl 10 HampaBieHuro nogarotoBku  09.03.01 Madpopmatnka ¥  BHIUYHCIWTENBHAS TEXHHKA
HapPaBICHHOCTH (po¢uib) TexHoIorK pa3padoTKu MOOUIIBHBIX TPHUIIOKCHHIA.

4. OBPBEM JUCHUIIVIMHBI (MOAYJisA) B 3AYETHLIX EJMHUIAX C VYKA3ZAHUEM
KOJIMYECTBA AKAAEMHMYECKHUX YACOB, BBLJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIMXCSA C MPENOJABATEJEM (II0 BUJIAM YUYEBHBIX 3AHSTHI) W HA
CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCS

OO6mrast TPyJOEMKOCTh JAUCIMILIAHBI (MOMYJISI) COCTaBIsieT 16 3adeTHBIX equHUIl win 276 dacos (U3
pacuera 1 3.e. =36 gyacos).

A . KonrakrHas = Kon-Bo yacos
o § 5 pabota 5 @ E E na CPC § 4 o:
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: 1 4 144 30 30 - 60 10 57 - 27 | Dx3ameH
2 4 144 24 26 - 50 10 67 - 27 | Dx3ameH
5 3 4 144 36 36 - 72 10 45 - 27 | DOx3ameH
4 4 144 36 36 - 72 10 45 - 27 | DOx3aMeH
Hroro 16 576 92 | 162 - 254 40 214 - 108

WuTepakTuBHas GopMa pean3yercs B BUJIC pellIeHHs Kelc-3aJaHni 110 TeMaTHKaM JTUCIUTUINHBL.

5. COIEPKAHME JUCHUIIVIMHbBI MOAVYJIsA), CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3JEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJMYECTBA AKAJIEMHWYECKHUX
YACOB 1 BUJOB YUYEBHBIX 3AHATUU

KonrakTHas paboTa » = P o
o2 m 3 S S !
Ne of | xEi ER| T
w HaumenoBanue 3 & - < 2
I JK |[IIP | JIB [ E | Q&% & | &
paszena, TeMbI S = S 3 ¢
= | Z 3
1 cemecTp
1. | Jlunelinas anreOpa 8 8 16 2 14
2. | BekropHas anrebpa 6 6 12 2 14
3. | AnaimMTHyecKas reOMEeTpHs Ha TUIOCKOCTH 8 8 16 4 14
4. | AnanuTtHdeckasi TeOMETPHs B POCTPAHCTBE 8 8 16 2 15
OK3aMeH 27
Hroro 3a 1 cemectp: 30 30 60 10 57 27
2 ceMecTp
5. | BBemenne B MaTeEMaTHYECKUM aHAIIN3 12 12 24 4 32
6. )IHd)(iu)epeHuHaanE)e HCYUCIIeHHE PYHKITUH 12 14 2% 6 35
OJTHOM IepeMEHHOM
DK3aMeH 27
HToro 3a 2 cemectp: 24 26 50 10 67 27
3 cemecTp
7. | HeomnpeneneHHbll HHTErpa 8 10 18 4 10
8. | OnpeaeneHHbIN HHTETpA 10 8 18 2 11
9. Huddepennmansaoe ncuancnenne GyHKIUH 10 ] 13 > 12
HECKOJIbKHX ITePEMEHHBIX
10. | YncmoBble B QYHKIMOHATBHBIC PSIBI 8 10 18 2 12
OK3aMeH 27
HToro 3a 3 cemectp: 36 36 72 10 45 27
4 cemecTp
11. | KpaTHble ¥ KpUBOJIMHEHHbBIE HHTErPaAJIbI | 18 | 18 | | 36 | 4 | 20 |




9
12. | InddepeHnmansHple ypaBHSHUS 18 18 36 6 25
OK3aMeH 27
HToro 3a 4 cemecTp: 36 36 72 10 45 27
HUTOI'O: 92 162 254 84 214 | 108

Coaep:xanue 1MCUMILVINHBI (MOAYJISA)

Tema Ne 1. JIuneiinas aareopa.

Marpuiet u onpeaenurenn. CBoiicTBa onpenenurencii. Onepanuu Hax Marpuriamu. Panr matpunbsl. ObpaTHas
Mmarpuna. CHCTeMbl JIMHEWHBIX ypaBHEHHWH. PelieHne cUCTEM JHMHEHHBIX ypaBHEHHH C MOMOINBIO OOpaTHOU
MaTpulpl. Pemenne cucreM TMHEMHBIX ypaBHEHHH MeTonoM l'aycca. PemeHune HEBBIPOXKIECHHBIX JTHHEHHBIX
cucteM. ®opmynel Kpamepa. CructeMbl TMHEHHBIX OTHOPOJHBIX YPABHEHUN.

Tema Ne 2. BekTopHas aare0pa.

JluHeiiHble omepanuu Haj BekTopamu. [Ipoekiuu BekTOpoB. PaziokeHre BEKTOPOB IO OpTaM KOOPAMHATHBIX
oceil. Momynp Bektopa. JleWicTBus Han BekTopamu. CKalsIpHOE TPOW3BEICHUE BEKTOPOB, €r0 CBOWCTBA.
[Ipunoxenus: ckaiapHOro npousBeaeHus. BekTopHoe mpou3BeaeHue, ero CBoMCTBa U mpuMeHenne. CMelanHoe
MIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA U MPUIOKEHUSI.

Tema Ne 3. AHaTUTHYecKAasi TeOMETPHS Ha TMJIOCKOCTH.

Meton koopAauHaT Ha IIOCKOCTH. OCHOBHBIE NPWIOKEHHS MeEToAa KoopauHar. [Ipsmas Ha MHIOCKOCTH.
VpaBHeHHs TpAMOM Ha TMIJIOCKOCTH. YTOJI MEXAY JAByMs TMpsAMBIMH. YCIOBHUSA MapajlJIeNbHOCTH H
MEPIEeHANKYISIPHOCTH JBYX TMpsMbIX. PaccTosHue oT Toukd [0 mpsiMod. KpuBble BTOpOro mopsika.
OxpyxHocTs. Dmurc. ['unep6ona. [Tapadona.

Tema Ne 4. AHaTMTHUYECKAsi TeOMETPHUSA B IPOCTPAHCTBE.

Meron KoOpAMHAT B MPOCTPAHCTBE. YPAaBHEHMS IUIOCKOCTH B mpocTpaHcTBe. [lmockocTh u mpsamas B
MPOCTPAHCTBE. YTONI MEXAY ABYMs IUIOCKOCTSIMHU. YCIOBHS MapajuIeNbHOCTH U MEPHEHAUKYISIPHOCTH ABYX
MJIOCKOCTEN. PaccTosiHMe OT TOUKM J0 TUIOCKOCTH. Y PaBHEHHUS MPSMON B MPOCTPAHCTBE. YTOJI MEXAY MPSIMBIMHU.
VcenoBuss nmapayieNbHOCTH M NEPHEHAUKYISPHOCTH JBYX MPSMBIX. YIOJd MEXAY MNPSMOM M IUIOCKOCTBIO.
YcaoBus mapalieIbHOCTU U MEPIEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTU. Y CIIOBUE MPUHAMJICKHOCTH HPSIMOU
wiockocTu. [ToBepxHOCTH BTOPOro MOpsiAKa.

Tema Ne 5. BBenenue B MaTeMaTHYeCKUH aHAJIN3

MuoxectBo. Omepauun Hajg MHOxkecTBaMH. OTOOpaskeHHMsS MHOXKECTB M HMX BHIbL BellecTBeHHBIE YHCIA.
CBOMCTBO MOJIHOTBI MHOXKECTBA BEILECTBEHHBIX uHced. JleMMBbl 00 OTHENMMOCTH MHOMECTB, O CHCTEME
BJIO’KEHHBIX OTPE3KOB M MOCIENI0BAaTEIbHOCTH CTATHUBAIOLIUXCSA OTPe3KOB. MeToJ MaTeMaTH4ecKOoW MHIYKIHH.
bunom HerotoHa u HepaBeHcTBO bepHyiu. @yHkuuu. YnucnoBsle MOCIE0BATENIBHOCTH. bECKOHEUHO Manble U
OceckoHEUHO OoNbIIMe TOCTIEAOBATEIFHOCTH W WX CBoWcTBa. Ilpemen mociemoBarenpHocTH. CBocTBa
CXOISIIUXCA MOCIeNoBaTeNbHOCTEH. TeopeMbl O Ipenenax CyMMBI, Pa3sHOCTH, HPOU3BEICHHS, YaCTHOTO.
IIpenenbHbIN nepexos B HepaBeHCTBaX. MOHOTOHHBIE IOcHen0BaTenbHOCTH. Teopema Benepmrpacca. Hucno e.
Teopema  bonbunano-Beliepmtpacca 0 CymIeCTBOBAaHMM  YaCTMYHOIO  Tpefiela Yy  OrpaHMYEHHOU
nocyenosatesnbHOCTH. Kputepuit Komm 1151 cX0AMMOCTH OCIEA0BATEIBHOCTH.

[MonsiTie mpenena 4UCIOBOW (QYHKIMH (ONpelesieHHs OTOOpakeHHs, (QYHKIHH, MPOKOJIOTOH O-OKPECTHOCTH,
npezena o Komwu u no I'eitne). Kpurepuii Ko cymecrBoBanus npenena ¢GyHKIun mo 6ase. JKBUBATEHTHOCTD
onpexaenennii cxoguMoctr 1o Komm u o I'efine. Teopemsl o ipesene crnoxxHoi (GyHKImn. [Tlopsaok 6eckoHedHO
masoii QyHkiuu. CBOHCTBa (DYHKIWHA, HEMPEPBIBHBIX B TOYKE. HempephIBHOCTH 3JEMEHTAPHBIX (QYHKIHM.
3ameuaTensHble ipeaessl. HenpepslBHOCTh (YHKIMU Ha MHOXKeCTBe (ompeaesneHus] GyHKINHU, HETIPEPHIBHOH Ha
MHOXECTBE, Ha OTpe3Ke, HeyOBbIBaloLIeH, HEBO3pACTaroOIIEH, CTPOro BO3pacTarollieid, CcTporo yObIBaroIieH,
MOHOTOHHOW (YHKLUH, OIpEIeNICHHEe TOYEK pa3pbiBa, TeOpeMa O TOYKaxX pa3pblBa MOHOTOHHOM ()yHKLMH Ha
orpeske). OOmue cBoiicTBa (hyHKUWH, HETIPEPHIBHBIX Ha OTpe3ke (Teopema 00 oOpamleHWd (QYyHKIHUW B HYJb,
TeopeMa O MPOMEKYTOYHOM 3HAu€HHH HENpephiBHOW (PyHKIMH, Teopema 00 OrpaHHuYEeHHOCTH HENpEepBIBHON
(GYHKIINW, TeopeMa O MOCTIKCHHH HENpPephIBHOW (DYHKIMEH TOUYHBIX BepxXHEH W HIKHEH rpanei). [lonsTue
PaBHOMEPHON HENPEPBIBHOCTH.

Tema Ne 6. [InpdepennnaibHoe HeuncaeHne (PYHKIAM OTHOM MepeMeHHOH

[Mpupamenue ¢pynaknun. Auddepennman u npousBoaHas GyHKIUH. ['eoMeTpudeckuii 1 MEXaHHYECKUNA CMBICI
npon3BoAHOH. CBs3p MOHATHA AUPPEPEeHIUPYEMOCTH H  HENnpepblBHOCTH (QyHKImMU. OJHOCTOPOHHHE
npousBoasbie. JuddepenuupoBanne cnoxHod QyHKOuH. Teopema O MNPOM3BOAHON 0OpaTHOH (yHKUUH,
Teopema 00 MHBapuaHTHOCTH (GopMel niepBoro nuddepennmana. [Ipasuna muddepenuuposanus. [IponsBogHbe
aneMeHTapHbIX (yHKUui. [IponsBoaHbie BeIiCINX mopsakoB. @opmyna Jlelionuna. Jduddepeniumansl BRICIINX



nopsinkoB.  IlpomsBognass  ¢yHkumm, 3agaHHOW mapamerpuuyeckd. IIpumepsl  (QyHKUMH, 3agaHHBIX
napamerpudecku. [IpousBonnas QyHKIMM, 3amaHHON HesiBHO. Bospactanue u yObiBaHME (QYHKIMHM B TOUKE.
JloxanpHble 3kcTpemyMbl. Teopembl Pomnst, Komu u Jlarpamka. CrnenctBust u3 teopembl Jlarpamxa. Toduxu
HECOOCTBEHHOTO JIOKAJILHOTO 3KCTpemyMa, Teopema Depma, Teopema 00 oOpalleHWH B HYIb MPOU3BOJHOM,
TEOpeMa O HEBO3MOXKHOCTH ISl NMPOM3BONHONM HMMETh TOYKM pas3pbiBa IIEPBOTO pojJa, CIEACTBUE (Teopema
Hap0Oy), OeckoneuHble mpomu3BogHbIE. PackpeiTne nHeonpeaeneHHocTe. IlpaBuno Jlomwrans. JlokanpHas
¢dopmyna Teinopa. Popmyna Teitnopa ¢ ocTaTrouHbIM wieHOM B obmiel popme. [Ipumenenne Gpopmynsl Teitnopa
K HEKOTopbiM ¢yHKuusM. HcciaenoBanue ¢GYHKIMA C MOMOILIBIO MPOM3BOAHBIX. DKCTPEMalbHBIE TOYKH.
JlocTatouHple yCIOBHS JOCTIDKEHHUS (PYHKIMEH JIOKAJIBHOTO JKCTpeMyMa B 3aJaHHOW TOYKe. BBITyKIIOCTH.
VYcnoBus Beimykinoctd pyskiuu. Toukn mepermba. YcmoBust meperuba. OOmiast cxema mocTpoeHus: rpaduka
¢ynkuun. MaTepnonupoBanue.

Tema Ne 7. HeonpeneneHHbIi HHTErpaJl

Tounass mepBooOpaznasi. Murerpupyemble QyHkiuu. CBolicTBa HeomnpeneineHHOro wuHTerpana. OCHOBHBIC
METOAbl HMHTETPUPOBaHMS (3aMEHAa IEPEeMEHHOM HHTETPUPOBAHMS, WHTETPUPOBAHUE MO dacTaM). Tabmmua
UHTErpaJioB (C  JoKa3aTenbcTBamu). VIHTerpupoBaHue OpoOHO-palMOHATBHBIX (YHKUUH  (BBIOCICHHE
MPaBUIBHON PalMOHAIBHOW JpOOH, pa3iokeHHe MPaBUIBHOW palMOHANBHOW NpoOW Ha TpOCTeHIIne, METO.
HEONpeAeTICHHBIX  KO3()(QUIMEHTOB, MHTETPUPOBAaHHE TNPABWIBHBIX palMOHAIBHBIX ApoOei). Meron
Octporpanckoro. MHTerpupoBanue IpOOHO-pallMOHANBHBIX  (OYHKIOUH  (MHTETPUPOBAHHWE MPOCTEHUIINX
pallMOHANBHBIX ApoOel, peKKypeHTHas Qopmyna). MHTerpupoBaHne TPUTOHOMETPUUYECKHX BBIPA’KCHHH.
HnTerpupoBanne uppaloHaIbHBIX BBIPAXKEHUI.

Tema Ne 8. Onpeae/ieHHbIH MHTErPas

Ompenenenue naTErpaiga Pumana (HepasMedeHHOE pa30neHNE, €T0 CBOMCTRA, ANaMETp pa3OnueHus, pa3MeUCHHOE
pa3OueHue, HHTerpaibHas CyMMa, olpe/ielieHne naTerpana Pumana, onpenenenne QyHKIIMN UHTETPUPYEMOM 110
Pumany, enuHCTBEHHOCTh WHTerpana Pumana, wHTerpanm PumaHa kak mpeaen 1O HEKOTOpoil 0Oase,
OTpaHHUYEHHOCTh MHTErpupyeMoil no Pumany ¢ynkium). Kputepuii nHTerpupyeMoctd GyHKIUA 1no Pumany
(onpenenenust cymm apOy, BepXHEro W HIIKHETO WHTETPAJIOB, JIEMMBI, KPUTEPHUH M €ro JI0Ka3aTeNbCTBO,
npumMepsl ipo GyHkuu dupuxie n Pumana). DKBUBaIEHTHOCTh TPEX YCIOBHU MHTETPUPYEMOCTH (YHKIIUHU TI0
Pumany. CrenmanbHelii KpuTepuit uHTErpHpyeMoctd ¢GyHKIuE 1mo Pumany. CrnenctBume w3 Hero. Meton
UHTErpasibHBIX cyMM. Kiaccel ¢yHkumii mHTerpupyembix mo Pumany. CBoWCTBa OIpeeNieHHOTO HMHTEerpaja
Teopema 00 MHTETpUPYEMOCTH CIOXKHON (PYHKUWHU. AIIUTUBHOCTh MHTerpana Pumana (Teopema, cleacTBUE U3
Hee). MaTerpan Pumana kak (QYHKITHMS OT €ro BepxHero (HIDKHETO) Mpejenna WHTerpupoBaHus. lIpomsBomHas
uHTerpana. Teopema Hetorona — JleitOnuma. @opmMynbl 3aMeHBI IEPEMEHHOW W MHTETPUPOBAHUS 10 YacTSIM B
ompeeieHHOM HHTerpane. llpumepsl Ha (opmysbl 3aMEeHBl NMEPEMEHHOW W MHTETPHUPOBAaHUS MO YacTsM B
ompeieIecHHOM WHTerpalie. TeopeMbl o cpefHeM 3HaueHWHM uHTerpaia. Kpurepuii Jlebera mHTErpHpyeMocTu
¢yHkimu 1o Pumany. MeTo/ibl BEIYHCIICHUST ONPECIICHHOr0 HHTerpaia. [lepBas u Bropas TEOPEMBbI O CPEIHEM
3HaueHnn. OrmpeneneHne HECOOCTBEHHBIX HWHTETpaioB TepBoro W Broporo pona. Kpurepuit Komm wu
JIOCTATOYHBIE YCJIOBUS CXOJWMOCTA HECOOCTBEHHBIX HHTErpaNioB. AOCONIOTHAasT W YCIOBHAs CXOAMMOCTH
HECOOCTBEHHBIX MHTETpajioB. HecoOCTBeHHBIE MHTETPAIIbI BTOPOTO pojia (OCHOBHBIC ONPENCICHHUS W CBOWCTBA).
3aMeHa MEpEeMEHHOW W WMHTETPHUPOBAaHHE IO 4YacTsIM B HECOOCTBEHHOM WHTerpajie. [ eoMeTpuyueckue Hu
¢du3MUecKre MPUIOKEHHS ONpelesiEHHOr0 MHTerpana. Teopema o mmuHe Ayru kpuBoil. CrnenctBue. [Ipumep:
BBIUMCIICHNE JUIMHBI TyTH nukiIonasl. [Inomans miockoit ¢purypst u o6sem Tena. ['eomeTprudeckre MpriIoKeHUs
onpeneneraroro uaTerpana (Ihromans kpuBomuHEHHOW Tpameruu. [Lomans kpuBoduHEHHOTO cexTopa. JmHa
nyru kpuBod. Ilmomane mnoBepxHocTH BpameHusa. OO0vem Tena). Ilpumepsl. Dusndeckue NTPUITOKEHUS
ompeesieHHOro naTerpana. LlenTp Tsokectu kpuBoid. PaboTta mepeMeHHOM CHITBI.

Tema Ne 9. [InddepeHnnaibHoe HCUHCIeHNe (PYHKIINH HECKOJbKHUX NMepeMeHHbIX

Hexoroprie monatus oOmeli Tononoruu. Merpuueckue npoctpancTsa. OmnpeneneHue QyHKIMU OBYX W Oojee
nepeMeHHbIX. ['eomerpuueckoe wu300pakeHHe GQyHKOMKM OBYX nepeMeHHbIX. Ilpemen dyHkuum nByX
nepeMeHHBIX. OnpeneneHne HeNPepbIBHOCTH (QYHKIMK ABYX NMepeMeHHBIX. OCHOBHBIE CBOWMCTBA HENMPEPHIBHBIX
¢yHkuuit  Byx nepeMeHHbIX. YacTHple mnpousBoanble. [lonsatne auddepeHmEpyeMocTH  QYHKIHUH.
HeobxoaumMble ¥ gocTaTo4Hble YCIoBHUS AnpdepeHIupyeMocTd QyHKIUH. [Ipon3BoaHbBIE CIIOKHBIX (YHKIHH.
Huddepennnan ¢pynkruu. [TpubamkeHHbIe BEIYUCIECHUS ¢ TTOMOIIEI0 nuddepennnana. 'eoMeTpruaecKkuii CMBICIT
muddepenuunana. KacatenbHas mIOCKOCTh W HOpPMaidb K HOBEpXHOCTH. llpomsBoaHbie (QyHKIMH, 3aAaHHON
HesiBHO. YacTHBIE NPOW3BOJIHBIE BBICIIMX TMOPSAKOB. YCJIOBUE HE3aBUCUMOCTH 3HAUYEHHH CMeEIIaHHBIX
MIPOM3BOMHBIX OT Topsanka muddepennupoBanus. AuddepeHInansl BRICIINX MTOPSAKOB. [IpowsBomnHas 1Mo
HanpasieHnio. [ 'paguent. @opmyna Teinopa i GyHKINKA MHOTUX TIEPEMEHHBIX. DKCTPEMYMBI (DYHKITUH ABYX
nepeMeHHBIX. HeoOxoaumble ycioBusi 3kcTpemyma. JlocTaTouHble YCIIOBHA OSKCTpeMyMa (YHKIHH JBYX
NEPEMEHHBIX. YCIOBHBIA 3KCTpeMyM. HaxokaeHue HamOOINbIIEro M HAUMEHBIIECTO 3HAYCHWH B 3aMKHYTOH
OTpaHUYCHHON 00JIacTH.

Tema Ne 10. UncnoBble M GyHKIMOHAIbHBIE PAABI



OcHOBHBIE ompeseNieHHs] W CBoWcTBa cxomsammxcs psgoB. Kpurepmit Komm. YwucnoBble psiapl (OCHOBHEIE
OTIpe/IeTIeHHs, YTBEPXKIeHHEe 00 OCTAaTOYHOM UiIeHe psAna). UHCIIOBBIE psAabl. Y TBEpXKACHHE 00 OTOpachIBaHUU
J000T0 KOHEYHOTO YMCJIa WIEHOB psfa, yTBepkKaeHue (HeoOXOIMMBIN MpU3HAK CXOAUMOCTH psfa). Yuciossie
paapl. Teopema (xpurepuit Kommm), Teopema (kputepuit Komm mms  pacxoauMocTH psana). Pagel ¢
HEOTPHIIATEBHBIMH YieHaMH (OTpeAeNieHHs, TeopeMa 00 OTPaHMYEHHOCTH MOCIEeI0BATEIFHOCTH YaCTUIHBIX
cymMm, npusHaku cpaBHeHus. llpmsnak [lamamGepa. [lpusnak Komm. Ilpusnak PaabGe. Ilpmznaku Kymmepa,
beprpana, ['aycca. Unterpansubiil npusHak Ko — Makinopera. AGCOTIOTHAS M YCIOBHAS CXOJUMOCTD PSIOB.
Psaner  Jleitonuna. Ilpusnak JleiiOnuma. Onenka ocrtatka psga JleiiOnuna. ®opmynia  AMCKPETHOTO
npeoOpazoBanuss Abens. Ilpusnakm AGens w Jupuxie. IlepecraHoBkm dieHOB psima. Apudmermdeckue
orepanyy HaJl CXOAIMMUMUCS psaaMu. /[BoitHbIe U MOBTOpHBIE psiibl. CBOWCTBA CXOMMMINXCS PSIIOB U UX CYMM.
OyHKIMOHATBHEBIE TTOCIEI0BATEIILHOCTH U Psibl (OCHOBHBIC ONpesiesieHus). PasnoxkeHns pa3snuuHbIX QyHKIHHA
no ¢opmyne Teinopa kak mpuMmepsl (GYHKIHMOHANBHBIX psagoB. Psg Teinopa. PaBHOMepHas cXoIMMOCTS.
Omnpenenenusi, TeopeMa O HEMPEPHIBHOCTH CYMMBI psiia B TOuKke. PaBHOMEpHO OrpaHWYEHHbIE HA MHOXKECTBE
nocienoBaTenbHOCTU. KpuTepuit paBHOMEPHON CXOAUMOCTH (YHKIIMOHATBHOHN TOCIIEI0BATEIBHOCTH (KpUTEPHA
Komm u ero orpunanue). IIpu3Haku paBHOMEpPHOH CXOMUMOCTH (KPUTEPHIl PaBHOMEPHOH CXOAMMOCTH ISt
OeckoHEYHO Mayoi  (DYHKIIMOHANBHON  IOCIIEOBATENIbHOCTH,  OIpENeNeHHe  Ma)KOPaHTBI, TPHU3HAK
Betiepmitpacca, npusHaku AoGens u Jupuxie). [NowienHoe mud¢epeHIpoBaHHE W WHTETPUPOBAHME Psija.
Crenennsle psabl. Teopema AGens. beckoHeuHble TpoU3BeICHNSI.

Tema Ne 11. KpaTHble ¥ KpUBOJIMHEHHbIE HHTETPAJIbI

JBoiiHoil uHTerpan Pumana. Omnpenenenue M ycloBuUs CYIECTBOBaHUS JBOMHOro uHTerpaia. I'eomerpudeckuit
cMBIcT aBoiHOro nHTerpana. Cymmsl lapOy u ux cBoiictBa. Kputepuii Pumana uaterpupyeMocTd QyHKIMH Ha
npsmoyroinsHuke. CBoiicTBa ABOMHOTO WHTerpana. CBemeHHWE IBOMHOTO HWHTETpalia K TOBTOPHOMY (CITydaid
MpsIMOYroJibHOW o0sacTr). CBeeHHE IBOMHOIO MHTErpaja K MOBTOPHOMY (Cay4ail KpHBOJIMHEHHOW 00J1acTH).
3aMeHa [epeMeHHBIX B IBOMHOM WHTerpaie. | eoMeTprueckue NpuIoKeHHs TBOHHBIX MHTETPAIOB (BEIYMCICHUE
wiomaau GUrypel, oobeMa Tella U IUIOMAAN MOBEPXHOCTH). Du3nveckne MPIIOKEHHs JTBOWHOTO WHTerpala
(BBIYMICTIEHHE MacChl MaTe€pHUaJbHON IJIACTMHKH, BBIYUCIECHHE KOOPAMHAT IIEHTPAa Macc U MOMEHTOB HHEPIHH
TutacTUHKM). TpoitHol wuHTerpan Pumana. OmnpeneneHue W BBIYMCICHHE TPOMHBIX HHTErpajioB. OCHOBHBIE
CBOICTBa TPOWHOTO MHTETpaja 3aMeHa MEepPeMEHHBIX B TPOWHOM wHTerpane. ['eomeTpudeckrne n (U3NIECKUE
MIPUJIOKEHHSI TPOMHBIX MHTerpajoB. OmnpenereHre KPUBOJIMHEHHOTO HHTErpaia MepBOTO poia. Breramcienue
KPUBOJMHENHBIX HHTETpaioB IepBoro poxaa. OmnpenesneHue KpUBOIMHEWHBIX HHTETPAjOB BTOPOTO pPOAA,
CBEJICHHE UX K ONPEJEICHHBIM UHTETpajaM. Berunciaenne KpuBOJIMHEMHBIX HHTETPAIOB 2-r0 poja. CBA3b MeXAy
KpUBOJIMHEHHBIMA MHTEeTpasiamu 1-ro u 2-ro poma. CBoiicTBa KpUBOJMHEWHBIX WHTerpajioB. @opmyna [puHa.
VYcnoBusi HE3aBUCHMOCTH KPUBOJMHEHHOTO HWHTErpajla OT IyTH HMHTErpUpoBaHus. MHTerpupoBaHHEe IOJHBIX
muddepenuuanos. HekoTopbie NpuIokeHUs KPUBOIMHEHHBIX HHTETPAIoOB 1-ro U 2-0r0 poza.

Tema Ne 12. ludpepenuuanbHble ypaBHEeHUS .

3anaum, npuBoasmye K auddepeHratbHEIM ypaBHeHHsM. OCHOBHBIE ompejesieHus. PeleHue mpocTemx
muddepeHmanbHbIX ypaBHeHud. JIuneiiHble muddepennuansabie ypasHeHus. Jnddepernnanpapie ypaBHEHUS
MIEPBOro MOPSIKA ¥ UX NPUMEHEHHE. YPaBHEHUs BBICIINX MOPAAKOB. JIMHEHHbIe ypaBHEHUS! BTOPOro MOPSIIKA.
Jluneitnbie quddepeHnranbHpie ypaBHEHNsT BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 QHIIUEHTAMH.

6. IEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHHUSA, HEOBXOANUMOTI'O JJIA

OCBOEHUSA JUCHUIIVIMHBI (MO4YJIS)

OcHoBHasi MTEeparypa:

1. llIumagyes, B. C. Beicmas maremartuka. [lomsbiii kypc B 2 T. Tom 1: yueOHMK JuIisi akaJIeMUYECKOTO
OakanaBpuara / B. C. llumaues ; mox pexakuueii A. H. Tuxonosa. — 4-e m3n., ucnp. u gom. — Mocksa:
WznmarenscTBo FOpaiit, 2018. — 288 ¢. — (bakamaBp. Akagemudeckuii kypc). — ISBN 978-5-534-02101-1.
— Texct: anexrponnsiit // OBC HOpaiirt [caitr]. — URL: https://urait.ru/bcode/421300.

2. HlumayeB, B. C. Bricimas maremaruka. [lomubiii kypc B 2 T. Tom 2: y4eOHHMK Ui aKaJeMHYECKOTO
Oakanaspuara / B. C. lllunaueB; non pemakuuedr A. H. TuxonoBa. — 4-¢ u3fm., ucnp. U nom. — MOCKBa:
WznarenscTBo HOpaiit, 2018. — 341 ¢. — (bakamaBp. Axagemmdaeckuii kypc). — ISBN 978-5-534-02103-5.
— Texkcr: anexrponnsiii // OBC KOpaiiT [caiit]. — URL: https://urait.ru/bcode/421301

3. Jlyary K.H. Coopruk 3amau mo Boeiciield matemaruke / Jlyary K.H., Ilucemennsiii [.T., ®equr C.H.,
[Ieuenko I0.A. — M.: Aiipuc-nipecc, 2008. — 576 c.

JlonoJHUTE/ILHASA JUTEpaTypa:

4. Toranos, A. Il. Jlunelinas anreOpa ¥ aHaTUTHYECKas TEOMETPUS: YICOHUK U MPAKTUKYM JIsl IPUKIAJIHOTO
OakamaBpmara / A. Il [lotamoB. — MockBa: HW3zmatensctBo IOpaiir, 2019. — 309 c. — (bakamnasp.
[Ipuknagaoit kypc). — ISBN 978-5-534-01232-3. — Texkct: anektponnsrid // 3BC HOpaiit [caiiT]. —
URL:


https://urait.ru/bcode/433646
https://urait.ru/bcode/421301
https://urait.ru/bcode/421300

. baBpun, W. . MatemaTnueckuii aHaiu3: y4eOHMK M NPAKTUKYM MAJsl aKkageMHUueckoro OakajaBpuara /

W. U. bappun. — 2-e m3a., ucnp. u gon. — Mocksa: M3narensctBo FOpaiit, 2017. — 327 ¢. — (baxkanasp.
Axagemuueckuit kypc). — ISBN 978-5-534-04617-5. — Tekct: anekrponssiit / ObC IOpaiit [calT]. —
URL: https://urait.ru/bcode/407102.

[TaxomoBa, E. I'. Jlunetinas anreOpa u aHaauTHdeckas reometpust. COOpHUK 3adaHmid: yaeOHOe mocoOre st
OakamaBpmara u cneruanmrera / E. I'. [TaxomoBa, C. B. PoxkkoBa. — Mocksa: HM3gatenberBo IOpaidr,
2019. — 110 c. — (YuuBepcuretsl Poccun). — ISBN 978-5-534-08428-3. — TexkcT: anexkrponHslit / DbC
IOpaiirt [caiit]. — URL: https://urait.ru/bcode/434042.

Kvimmanos, A. M. Marematnduecknii aHaiau3: ydeOHoe mocobme mis OakamaBpoB / A. M. KeitmanoB. —
Mocksa: U3natensctBo FOpaiit, 2019. — 607 ¢. — (bakamaBp. Axkanemudecknii Kkypc). — ISBN 978-5-9916-
2785-6. — Texkct: anexkrponnsiii // ObC FOpaiit [caiit]. — URL: https://urait.ru/bcode/425244.

IMuxtuiskoBa O.A. JlnHenHasa anrebpa n aHanutuyeckas reomeTpus. Kypc nekuuii: yaebHoe mocobue /
O.A. Iluxtunekosa, C.A. [Muxtunskos, A.H. [laBnerko; Opendyprckuii roc. YH-T. — OpenoOypr: OI'Y, 2015.
— 281 c. // https://biblioclub.ru/index.php?page=book view red&book id=485374

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHBI (MOOYJIS).
B 00pazoBarenbHOM TpoIIecce UCTIONB3YHOTCS:

y4eOHble ayJUTOpUH Ui MPOBEICHHs y4eOHBIX 3aHSATHH, OCHAILCHHbIE O0OPYIOBAaHHEM M TEXHUYECKUMH
cpeactBamu oOydeHus: yueOHas Mebenb, [1K, obopynoBanne ajsi IeMOHCTpalUWU NPE3CHTALMN, HarJIsiJHbIC
nocoous;

MOMEIIEHHUS JUISI CaMOCTOSITENIbHOW paboThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH C BO3MOXHOCTHIO
nofgkmoyeHuss Kk cetn «UVHTepHeT» M oOecmeYeHHeM JOCTylna B JIIEKTPOHHYIO HWH(QOPMAIMOHHO-
oOpazoBareibHyIo cpeny MAL'Y.

7.1 INIEPEYEHb JIMOEH3MOHHOI'O n CBOBOJHO PACITPOCTPAHSEMOI'O

MPOT'PAMMHOI'O OBECIIEYEHUSI:

7.1.1. JIunieH3nOHHOE TIPOTrPaMMHOE 00ECTICYCHNE OTEYECTBEHHOTO MTPOU3BO/ICTBA:
Kaspersky Anti-Virus

7.1.2. JIuneH3nOHHOE TPOrpaMMHOE 00CCIICUCHHE 3apyOSKHOTO MPOU3BOICTBA:
MS Office, Windows 7 Professional, Windows 10

7.1.3. CBOOOIHO pacipocTpaHsIeMoe MPOTpaMMHOE 00eCTICUeHNE 0TEUSCTBEHHOTO IIPOHU3BOICTBA!
DJVuReader, 7Zip

7.1.4. CBOOOIHO pacmpoCcTpaHsIeMoe MTPOrpaMMHOe o0ecTIieueHIE 3apyOeKHOTO IPOU3BOJICTBA:
Adobe Reader

7.2 JEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBbI:

OBC «MznatensctBo Jlawb» [OnekTpoHHBIH pecypc|: amekrpoHHas OuOmmoreuyHas cucrema / OO0
«3narensctBo Jlanb». — Pexum goctyna: https://e.lanbook.com/;

9BC «dnekTpoHHas 6uGmuoreunas cucrema FOPANTY [DnekTpouHslit pecype]: SIeKTpoHHas GHOIHOTEUHAS
cuctema / OO0 «DIeKTPOHHOE U31aTEIECTBO IOPAMNTY. — Pexum nocryna: https://biblio-online.ru/;

ObC «YHuBepcurerckas OMOMMOTEKa OHIANH» [DJIEKTPOHHBIM pecypc]: 3JIeKTPOHHO-TIEPHUOIUIECKOE
W3JIaHue; IPOTPAMMHBIH KOMIUIEKC JJIsi OpraHn3alliy OHJIAH-I0CTyMa K JUIEH3UOHHBIM MaTepuanam / OO0
«HekcMenuax. — Pexxum gocryna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI JIAHHbIX:

HNudopmanmonno-ananmutuyeckas cucrema SCIENCE INDEX
OnexkTpoHHas 0a3a JaHHBIX SCOpUS
baser manueix komnaauun CLARIVATE ANALYTICS

7.4. ”HOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMMbI:

CrpaBouHo-ipaBoBasi nHPpopmannorHas cucremMa KorcynpranT [Imtoc http://www.consultant.ru/
000 «CoBpeMeHHbIC Me/Iia TEXHOJIOTHU B 00pa30BaHUM U KyJIbType» http://www.informio.ru/

8. UHBIE CBEJEHWS U1 MATEPUAJIBI HA YCMOTPEHUE BEQYIIEN KA®EPHI.
He npenycmotpeno.

9. OGECIIEYEHME OBPA30BAHMJ 1JI51 JIMI C OB3.

s obOecrnieueHus: oOpa3oBaHKMs WHBAIMIOB W JIMI] ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSAMH 3J0POBbS pean3alius
JUCIMILIMHBI MOXXET OCYIICCTBISATHCS B aJalTHPOBAHHOM BHZC, C YYCTOM CIHCHU(PUKH OCBOCHHUS U
MUIAKTHYECKUX TpPeOOBaHWH, WCXOAS W3 WHAMBHIYaTbHBIX BO3MOXXHOCTEH ¥ MO JMYHOMY 3asBJICHHUIO
o0yJaromerocs.
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https://biblioclub.ru/index.php?page=book_red&id=485374&sr=1
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https://urait.ru/bcode/407102

