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1. HEJIb OCBOEHUA JUCIHUIIJIMHBI (MOAYJISA) — dopMupoBaHHe CUCTEMAaTU3UPOBAHHBIX 3HAHUN B
00J1acTH BBICIICH MaTeMaTHKH, Pa3BUTHE CIIOCOOHOCTH HCITOJIB30BaTh 0A30BBIC 3HAHUS aNTreOphl, TEOMETPUN H



MATEMATHYCCKOIro aHajin3a, CBA3aHHBIC C HpO(i)CCCI/IOHaJIBHOﬁ ACATCIBHOCTBIO B C(bepe I/IH(bOpMaTI/IKI/I nu
BBIYHCIUTEIIEHON TEXHUKH.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JUCIHUIIJIMHBI (MOAYJISA)

B pesynbTaTe OCBOCHUS TUCIUILIMHBI (MOIYJIS) HOPMHUPYIOTCS CICAYIOUINE KOMITCTCHIIMHN:
OIIK-1: CniocoOeH MpUMEHSATh €CTECTBCHHOHAYYHBIC U OOIICHHXCHEPHBIC 3HAHUS, METOJbl MaTEMATHYECKOTO
aHaM3a ¥ MOJEIMPOBAHHSA, TEOPETUYECKOTO M JKCIEPUMEHTAIBHOTO HCCIENOBAaHUS B TPOQPECCHOHAILHOM

JIEATEIbHOCTH
[epedeHb MIaHUPYEMBIX pe3yJIbTaTOB 00yUYEHHUS IO TUCIUIUIMHE (MOYIIO),
COOTHECEHHbIX C UHANKATOPAMU AOCTUXKEHUA KOMMETEHLUN
HNuaukaTopsl
Komnerenuus AOCTHKEHUSA Pe3yabTatbl 00y4yeHus

KOMITeTeHIIN

OIIK-1: Cniocoben OIIK-1.1 3uamo:

MIPUMEHSATh ®dopmanuzyet — (yHIaMeHTaJIbHbIC OCHOBBI MaTEMAaTHKH,

CCTCCTBCHHOHAYYHBIC | ITOCTAHOBKY 3a/1a4u — OCHOBBI MATEMAaTHYECKHX 3HAHUM, HEOOXOIUMBIE J1JIsI

1 00IIEHH)KCHEPHBIC
3HAHWS, METO/IBI
MaTeMaTHYeCKOTO
aHanm3a u
MO/JICTUPOBAHNS,
TEOPETUUECKOTO U
IKCTIEPUMEHTAIILHOTO
MCCIICTOBAHUS B
poheCCUOHANTBHOM
JICSITETBHOCTH

CO3/1aHUsI HOBOU
CHCTEMBEI, OJIOKa,
MOJIYJIS C
HCITONIB30BAHUEM
3aKOHOB (PM3UKH U
MaTeMaTUYECKOrO
ammapara.

OIIK-1.2 Omnpenensier
HEOOXOAMMOCTD U
[TOCTaHOBKY 3a]1a4
3KCIIEPUMEHTAILHOTO
HCCIICI0BaHMS,
CPEICTBAa U METOIBI
00paboTKHI
3KCIIEPUMEHTAIbHBIX
JAHHBIX.

OIIK-1.3
HNHurepnperupyer
pe3yJIbTaThI
HUCCIIEIOBAHUI
TIPUMEHUTEIBHO K
peleHHI0 TPOOIEeMBI,
CBSI3aHHOM C TTIOMCKOM
HOBOTO PEIICHUS

pemenus npodeccroHanbHBIX 3a/1a4;

OCHOBHBIE TIOHATHUS U YTBEPKACHHUS anreOpsl ¥ TE€OMETPHH,
HX JI0Ka3aTelIbCTBA;

OCHOBHBIE TIOHATHS, ONIPEIEIICHUS M CBOHCTBA 0OBEKTOB
MaTeMaTU4eCKOT0 aHaJIn3a,

(OpPMYJIMPOBKH H JOKA3aTEIbCTBA YTBEPKIACHHUH, METOIBI
UX JI0Ka3aTelIbCTBA,

METO/bl MATEMATHYECKOT0 AHAJIN3A U MOJACIUPOBAHMS,
HEOOXOMMBIE ISl pelleHus TPOPecCHOHABHBIX 33134

Yumems:

MPaBUJIBHO ONIEPUPOBATH MATEMATHUECKUM
WHCTPYMEHTapUEM U MaTEMaTHUECKON CHMBOJIMKOM;
CTpPOTO AOKA3bIBAaTh YTBEP)KIACHUS alNreOpbl, TEOMETPHH U
MaTeMaTH4YeCKOT0 aHalln3a, HOpMyIHpOBaThH pe3yiIbTaT,
BUJETH CIIEJICTBUS OJTYYEHHOI'O pe3ybTaTa;

OMpeNeIIsATh YCIOBHS NPUMEHEHHS TOTO M HHOT'O
TEOPETUYECKOTrO acleKTa MPH PELICHUH IPAKTUIECKUX
3ajay;

MIPUMEHATH METOBI JINHEHHOHN anreOpsl, aHATUTHYECKON
reoMeTpPUH, MaTEMaTHYECKOT0 aHaIN3a, TEOPETUYECKOTO U
9KCIEPUMEHTAIEHOTO UCCIIEI0BAHUA Ui PELICHMS 3a/1a4;
BBIUUCIISITH MIPEEIbl, HAXOAUTH TPOU3BOAHBIE U
BBIUHCIISITh MHTETPAIIBI;

UCIOJB3Ysl ONPEENEHHs, IPOBOANTE UCCIIEA0BAHUS,
CBA3aHHBIE C OCHOBHBIMH IOHATHAMY;

MCIIOJIB30BaTh MaTeMaTHYECKUH anmapaT i 00paboTKH
TEXHUYECKOW MH(pOpMaIMK 1 aHAIN3a TaHHBIX;
MPUMEHSTh €CTECTBEHHOHAYYHbIE U OOLIEHH)KEHEPHBIE
3HAHMSI, METOJIbl MATEMAaTHYECKOr0 aHaN3a 1
MOJIEJIUPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIEHOI'O
UCCIIE0BaHUs B TPO(ECCHOHATIBHON IESITeIbHOCTU

Bnaoemy.:

HaBBIKaMH IPUMEHEHUS! COBPEMEHHOTO MaTeMaTHYECKOTO
WHCTPYMEHTApUS IJIsI pelieHus Tpo(eCCHOHAIbHBIX
3aad;

OCHOBaMH MaTEMaTHYECKOTO MOAEITUPOBAHIS B
COOTBETCTBYIOIIEH 00J1acT 3HAHUH;

METOJIaMH ITOCTPOCHHUST MaTEMaTHIECKIX MOJIeNei
THTIOBBIX MTPO(ECCHOHANBHBIX 33124,

HaBBIKaMH UCIIONF30BaHMUS (YHIAMEHTANBHBIX 3HAHUH B
obmacTy anreOpbl, aHATUTHICCKON TeOMETPUN U
MaTeMaTHYeCKOTO aHAIN3a B MPO(QECCHOHATBHOM
JIeSITEIbHOCTH




3. YKA3AHUME MECTA JUCHMIUIMHBI (MOJYJSA) B CTPYKTYPE OCHOBHOM
MMPO®ECCHUOHAJIBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

Huctunnunaa (Monynb) «Beicmias MaTeMaTHKa» OTHOCHUTCS K 00s3aTeNlbHOW 4acTu 00pa3oBaTebHOM
nporpamMmbl 10 HanpaeiueHuro noarotoBku  09.03.01 HMudopmaThka W BBIUMCIHTENbHAs TEXHHUKA
HapaBIeHHOCTH (Tpod b)) BupTyanbHble TEXHOIOTHHU U TU3aiH.

4. OBbEM JUCLUILUIMHBI (MOAYJISI) B 3AYETHBIX EJUHUIAX C YKA3ZAHUEM
KOJIMYECTBA AKAJIEMUYECKHUX YACOB, BBUIEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIUXCSI C MPEMNOJABATEJIEM (II0 BHUJAM YYEBHBIX 3AHSITHiIl) M HA
CAMOCTOSITEJBHYIO PABOTY OBYYAIOIIUXCS

OO0mast TpyAOEeMKOCTh NUCIUILTAHBI (MOAYISA) COCTaBiseT 17 3a4eTHHIX equHWIl Wiau 612 gacoB (W3
pacueta 1 3E = 36 yacoB).

A . KonTakTHas = Kon-Bo yacos
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. 1 4 144 30 30 - 60 10 57 - 27 | Dk3ameH
2 4 144 24 26 - 50 10 67 - 27 | Ox3ameH
5 3 4 144 36 36 - 72 10 45 - 27 | Dk3ameH
4 4 144 36 36 - 72 10 45 - 27 OK3aMeH
Hroro 16 576 92 | 162 - 254 40 214 - 108

I/IHTepaKTI/IBHaSI (bopMa peaIn3yeTCda B BUAC PCIICHUSA KeﬁC-BaﬂaHHﬁ 10 TCMaTHUKaM OJUCHHITIIMHBI.

5. COAEPXAHME JUCHUIIVIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3JEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJUYECTBA AKAJEMHWYECKHX
YACOB 1 BUJIOB YYEBHBIX 3AHATHUHA

KonrakTHas pabora Y = @ @
o m 3 S gt
Ne °of | xEi| ER| T
w HaumenoBanue g § - (Z)q 8
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paszaeiia, TEMbI g ] ] o ¢
= B N
1 cemecTp
1. | JIuneiinas anrebpa 8 8 16 2 14
2. | Bektopnas anrebpa 6 6 12 2 14
3. | AHanuTHyYeckas reoMeTpus Ha MIIOCKOCTH 8 8 16 4 14
4. | AHanuTHuecKas TeOMETPHUS B IPOCTPAHCTBE 8 8 16 2 15
OK3aMeH 27
HToro 3a 1 cemecTp: 30 30 60 10 57 27
2 cemecTp
5. | BBenenue B MaTeMaTHUYECKHUI aHAIN3 12 12 24 4 32
6. I[I/I(l)(lu)epeHuHanLH(v)e ucurciaeHne QyHKIIH 12 14 2% 6 35
OJTHOM TTepeMEHHOH
OK3aMeH 27
HToro 3a 2 cemecTp: 24 26 50 10 67 27
3 cemectp
7. | HeonpeneneHHbIN HHTErpal 8 10 18 4 10
8. | OnpeneneHHbBIN HHTETpAI 10 8 18 2 11
9. Huddepennuansaoe ncanciieHne GyHKIUR 10 2 18 ) 12
HECKOJIBKHX MEPEMEHHBIX
10. | YncnoBble M GYHKITHOHAIBHBIE PSJIBI 8 10 18 2 12
OKk3aMeH 27
HToro 3a 3 cemecTtp: 36 36 72 10 45 27




4 cemecTp
191' KpaTHble 1 KpUBOJIMHEHHBIE MHTETPaJIbI 18 18 36 4 20
12. | Jnddepenunansapie ypaBHEHUS 18 18 36 6 25
OK3aMeH 27
Hroro 3a 4 cemectp: 36 36 72 10 45 27
HUTOrO: 92 162 254 84 214 | 108

Coaep:xkanue I CUMILTUHBI (MOTYJIA)

Tema Ne 1. JIuneiinas anreopa.

Martpunsl u onpenenurenu. CBoiictBa onpenenureneid. Onepanuu Hajg MaTpunamu. Panr marpuinsl. OOpaTHas
Matpuria. CucTeMbl JIMHEWHBIX ypaBHCHHM. PeleHue cucTeM JIMHEWHBIX YpaBHEHUH C IMTOMOIIBIO OOpaTHOM
MaTpulbl. PeleHne cuctem NMHEHHBIX ypaBHEHUH MeTtonoM ['aycca. PemeHue HEBBIPOKIEHHBIX JIMHEHHBIX
cucteM. ®opmynsr Kpamepa. CructeMbl THHEHHBIX OTHOPOIHBIX YPAaBHECHUU.

Tema Ne 2. BekTopHas ajareopa.

JIunelinele onepannu Haj BekTopaMmu. IIpoexknnu BeKTOpoOB. PasjioxkeHue BEKTOPOB IO OpTaM KOOPAUHATHBIX
ocel. Monyne Bektopa. [leiictBud Han BekTopaMu. CKalsipHOE NPOU3BEINECHHE BEKTOPOB, €r0 CBOMCTBA.
ITpuno>xeHus cKaaspHOTO NMPOU3BeAeHUs. BekTopHoe npousBeneHne, ero cBoicTBa 1 npuMeHeHne. CMemmaHHoe
MIPOU3BEICHIE BEKTOPOB, €TO CBOMCTBA U MPUIIOKEHUS.

Tema Ne 3. AHaIMTHUYECKAasi TeOMETPHUS HA IJIOCKOCTH.

MeTOI[ KOOpaAWHAaT Ha IIJIOCKOCTH. OcHOBHBIE IIPUJIIOKECHUA METOJa KOOpIAUHAT. HpHMaH Ha IINIOCKOCTH.
YpaBHeHUsS TPSIMOM HA IJIOCKOCTH. YTOJN MEKAY JBYMS TMPSAMBIMH. YCJIOBUS TMapaJICIILHOCTH H
MEPICHANKYISIPHOCTH JIByX TpsMbIX. PaccTtosHne oT Toukm 10 mpsiMoil. KpuBble BTOpOTO TOpSAKA.
OxkpyxHocTh. dmmwrnc. ['unepbomna. [Tapadona.

Tema Ne 4. AHaTUTHYeCKasi TeOMeTPHS B IPOCTPAHCTBeE.

Meron KOOpAMHAT B NPOCTPAHCTBE. YPaBHEHMs IUIOCKOCTM B mpocTpaHcTBe. IlmockocTs U mpsimMas B
MIPOCTPAHCTBE. YTOJI MEXAY ABYMs IUIOCKOCTSMH. Y CJIOBHUS NapajuIeIbHOCTH M NEPHEHAMKYJISIPHOCTH IBYX
IJIOCKOCTEU. PaccTosiHuEe OT TOUKH 10 IJIOCKOCTU. Y PaBHEHUS MIPSIMOM B IPOCTPAHCTBE. YTOI MEXAY MPSMBIMHU.
VYcnoBuss nmapalyiebHOCTH W MEPHEHAMKYJSIPHOCTH JBYX NPSAMBIX. YTOJI MEXKIYy HOpPSAMONH U IJIOCKOCTBIO.
YcnoBus napamienbHOCTH U NEPIEHIUKYISIPHOCTH NPSIMOM U TJIIOCKOCTH. Y CIIOBUE MPUHAJJIEKHOCTH MPAMON
IJI0CKOCTH. [T0BEPXHOCTH BTOPOro NOPSAAKA.

Tema Ne 5. BBegenne B MaTeMaTH4eCKMii aHAIU3

MuoxectBo. Onepauuu Han MHOxecTBamu. OTOOpakeHHs MHOKECTB M HMX BUABI. BelecTBeHHbIE YHMCIA.
CBOICTBO IOJIHOTHI MHOKECTBA BEIICCTBEHHBIX uuceN. JleMMbl 00 OTAEIMMOCTH MHOXECTB, O CHCTEME
BJIO’KEHHBIX OTPE3KOB U IMOCJEI0BATENbHOCTU CTATMBAIOIIMXCS OTPE3KOB. MeToa MaTeMaTU4ECKOM MHAYKIIMH.
bunom HeroToHa u HepaBeHcTBO bepHymmu. @yHkuuu. YncioBble MOCHEI0BATENBHOCTH. bECKOHEUHO Majble U
OCCKOHEYHO OOJIBIIME IOCIICIAOBATEIBHOCTH M WX cBoWcTBa. llpemen mocnenoBarensHocTH. CBOMCTBA
CXOISILIUXCS TMOCJIeA0BaTeabHOCTEH. TeopeMbl O Mpeaenax CyMMBI, pPa3HOCTH, IIPOU3BEACHHS, YacCTHOTO.
[IpenensHbIN HIepexo]; B HepaBeHCTBaX. MOHOTOHHBIE MOceaoBaTeIpHOCTH. Teopema Beitepmirpacca. Yuco e.
Teopema  bonbuaHo-Beliepmtpacca 0  CyHIECTBOBAHMM  YacTUYHOTO  Tpeleiaa y  OrPaHUYECHHOU
nocnenoBaTensHocTd. Kpurepnii Komm A cxonuMocTy ociae10BaTeNbHOCTH.

[lonstre mpenena wmcnoBoi (yHKIMU (ompeneieHus OTOOpakeHUs, (QYHKIHH, MPOKOJIOTOH O-OKPECTHOCTH,
npenena o Kommw u no Ieiine). Kpurtepuii Ko cyiiectBoBanus npejieia GyHKIUU 1o 6a3e. DKBUBaJICHTHOCTD
onpenenennid cxogumoctu 1o Ko u no ['etine. Teopemsl o npeaene cnoxHoi GpyHkuuy. [Topsaok 6eckoHedHO
Manoit (ynkiuu. CpoiicTBa (DyHKIUI, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH AlEMEHTapHBIX (QYHKIWH.
3ameuarenpHbIE Ipeensl. HempepsBHOCTh (DyHKIINHM HA MHOKECTBE (ompeaeneHus (yHKINH, HETPEPhIBHON Ha
MHOKECTBE, Ha OTpe3Ke, HeyObIBaroIlel, HEBO3pacTarollel, CTPOro BO3pacTarolieii, CTporo yOBIBAOIICH,
MOHOTOHHOW (YHKLUH, OIpelesieHHe TOUYEK pas3pbiBa, TeOpeMa O TOYKaxX pa3pblBa MOHOTOHHOH (DyHKIMH Ha
otpeske). OOmme cBoiicTBa (YHKIMUA, HETIPEPHIBHBIX Ha OTpe3ke (Teopema o0 oOparieHnr (yHKIHHA B HYIb,
TeopeMa O MPOMEKYTOUYHOM 3HAUYEHHH HENPEpPhIBHOW (PYHKIHMH, TeopeMa 00 OTpaHWYEeHHOCTH HENpPEphIBHOM
(GyHKLIUHM, TeopeMa O NOCTIKEHHH HENpephlBHOW (DYHKIMEH TOYHBIX BepXHed W HWkHEH rpaneil). [loHsTue
PaBHOMEPHOU HENPEPHIBHOCTH.

Tema Ne 6. [InddepeHnnaibHoe ncUHCcIeHNe (PYHKIIUH OJHOMH NepeMeHHO

[Tpupamenue ¢pynkuun. Auddepennman n npousBoanas GyHKUuHU. ['eoMeTpruyeckuid 1 MEXaHUYECKHIA CMBICI
npon3BOAHOH. CBs3b TOHATHH TUG(EPESHITUPYEMOCTH W HENPEPBHIBHOCTH  (QYHKIMH. OIHOCTOPOHHHE
npou3Boanble. JuddepenuupoBanne cinoxHol QyHKOuH. TeopeMa o NPOW3BOJAHON 0O0paTHON (yHKIWH,



TeopeMa 00 MHBapHaHTHOCTU (GopMel iepBoro nuddepenunana. [pasmwia nuddepenuuponanus. [IponsBogusie
aneMeHTapHbIX GyHKINN. [Ipon3Bogubie BeICIMX TopsaakoB. Dopmyna Jlewoauma. Jnddepennnansr BRICIIHX
nopsinkoB.  [lpowsBopnass  yHKIMH, 3aJaHHOW mapaMeTpudeckd. [lpumepsl  QyHKIMHA, 3aJaHHBIX
napamerpuyecku. [IpousBognas QyHKOuM, 3agaHHONW HesABHO. Bospactanume u yObiBaHME (YHKIMH B TOYKE.
JloxansHble 3kcTpemMyMbl. Teopembl Posmst, Komm u Jlarpamxka. CnenctBust u3 teopemsl Jlarpanxka. Touku
HECOOCTBEHHOT'O JIOKAIBHOTO JKCTpemyMa, Teopema depma, Teopema 00 oOpalleHWH B HYJb MPOH3BOJHOM,
TeopeMa O HEBO3MOXKHOCTH JUIsI MPOM3BOJHOM MMETh TOUYKHM pa3pblBa IMEPBOrO poja, CIEACTBHE (Teopema
Hap0Oy), OeckoneuHble mpous3BogHbIEe. PackpeiTne HeonpeneneHHocteil. IlpaBuno Jlonwrans. JlokambHast
dbopmymna Tetimopa. ®opmyna Teitmopa ¢ ocTaTogHBIM WieHOM B 001eit dhopme. [Tpumenenne ¢popmyis Teitmopa
K HEKOTOpbIM (¢yHKuusAM. lccienoBanue (QYHKIUA C MOMOIIBIO MPOM3BOJHBIX. JKCTPEMalIbHBIE TOYKH.
JocTtarouHble YCIOBHS TOCTHKEHHS (PYHKIHMEH JOKAIBHOIO SKCTpEMyMa B 3aJaHHOH Touke. BBITyKiIOCTb.
VYcnous Beimykinoctn GyHkuuu. Touku meperuba. YcmoBus meperuba. OOmasi cxema mocTpoeHus rpaduxa
¢yukuun. MaTEprionupoBanue.

Tema Ne 7. HeonpeesneHHbIii HHTErpaJl

Tounas mnepBooOpasnas. Muterpupyemsic ¢yHKimn. CBOWCTBAa HEOMPENCICHHOTO WHTerpana. (OCHOBHBIC
METOJbl HWHTETPUpPOBaHMs (3aMEHa IEePEeMEHHOW WMHTErpUpOBaHMs, HMHTEIpUpOBaHHE MO dYacTaMm). Tabmmua
uHTErpasioB (C  JOKaszarenbcTBaMu). VHTerpupoBaHue ApOoOHO-pallMOHANBHBIX  (QYHKIUN  (BBIICICHUE
MIPaBUJILHOW palMOHANBHONW IpoOH, pasioKeHHWE MPaBHIBLHON paIlMOHATLHOW ApOoOW Ha IMPOCTEUITHE, METO.
HEONpEACTICHHBIX  KO3(Q(UIMEHTOB, WHTETPUPOBaHUE MPAaBWIBHBIX PalMOHANBHBIX  Jpobeit). Metox
Octporpaackoro. HHrerpupoBanue ApOOHO-pallMOHATBHBIX ~(QYHKOMHA (MHTETPUPOBAaHHE MPOCTEHUIINX
palliOHANIBHBIX JIpO0ei, peKkKypeHTHas Qopmyna). VHTerpupoBaHHE TPUTOHOMETPHUYECKUX BBIPAKECHUH.
WNHTerpupoBanue UppaliOHAIBHBIX BBIPAXKEHHUN.

Tema Ne 8. OnpenesieHHbI HHTErpaJ

Omnpenenenne naTErpana PuMana (Hepa3MedeHHOe pa3OneHne, ero CBONCTBA, TUaMeTp pa3OneHUs, pa3MeueHHOE
pasOueHne, UHTErpaibHas CyMMa, olpeelieHne nHTerpana Pumana, onpenencaue QyHKIUN UHTETPUPYEMOH 110
Pumany, eaMHCTBEHHOCTh uWHTerpana Pumana, uHTerpan PumanHa kak npemen Mo HEKOTOpod Oase,
OTPaHWYEHHOCTh WHTErpupyemMoi mo Pumany ¢ynkmun). Kputepuit maTerpupyemoctu ¢GyHKINA mo Pumany
(ompenenenusi cymm /[lapOy, BepXHEro M HIDKHETO WHTETPAJIOB, JIEMMBI, KPHUTEPHH M €ro J0Ka3aTelbCTBO,
npumeps! po ¢yHkuun dupuxie u Pumana). DKBHUBaJICHTHOCTD TPEX YCIOBHA MHTETPUPYEMOCTH (QYHKLHUH IO
Pumany. CrenuanbHblii KpuTepuid HHTerpupyemoctd ¢(yHkumu mno Pumany. CrnenctBue u3 Hero. Merton
WHTETpadbHBIX CcyMM. Kiaccel QyHKmmE umHTErpupyembix 1mo Pumany. CBoicTBa OmpeneIeHHOrO0 WHTErpaja
Teopema 00 HHTETPUPYEMOCTH CIOXHOM (QYHKIMHU. AIIUTUBHOCTh MHTErpasa Pumana (TeopemMa, cieicTBUE U3
Hee). MuTerpan Pumana kak (yHKUIMS OT €ro BepXHEro (HW)KHETO) mpeaeia uMHTerpupoBanus. [IpousBomHas
uaTerpana. Teopema Hrtorona — JleitOnuma. @opMyiiel 3aMeHBI TEPEMEHHOW W MHTETPUPOBAHUS IO YACTSIM B
ompezneneHHOM uHTerpaine. [Ipumepsr Ha (GopMmynbl 3aMeHBI MEPEMEHHOW W WHTETPHPOBAHMSA IO YacCTAM B
OTIpe/IeICHHOM HHTerpajie. TeopeMbl O cpeHeM 3HaueHHHW uHTerpaia. Kpurepuii JleGera MHTErpupyeMocTH
¢yskmm o Pumany. MeTo/ibl BEIUMCIIEHUS OMPEIeIeHHOT0 nHTerpana. [lepBas u BTopas TEOpEMBI O CpeTHEM
3HaueHnn. OrmpenencHue HECOOCTBEHHBIX MHTETPAIOB TIEPBOrO ® BToporo poxa. Kpwurepuit Komm u
JOCTaTOYHBIE YCIOBHS CXOJMMOCTH HECOOCTBEHHBIX HMHTETPajioB. AOCONIOTHAasT W YCIOBHAS CXOAMMOCTH
HEecOOCTBEHHBIX MHTErpaioB. HecoOcTBEHHBIE MHTErpasibl BTOPOTro poJa (OCHOBHBIE ONpPEAETICHUSI U CBOWCTBA).
3aMeHa TiepeMEHHOW W WHTETPHPOBAHHME II0 YacTsIM B HECOOCTBEHHOM WHHTerpajie. [eomeTpuyeckune wu
(Gu3MYeCKUe MPUIIOKEHUS ONMpPENeIéHHOro uHTerpana. Teopema o jumHe Ayru kpusoit. CnexcrBue. [Ipumep:
BBIYHMCIICHNE AJTUHBI AyTH TUKIouAbl. [lnomans minockoit Gurypsl u oobem tena. ['eoMeTpuieckue IpuiloKeHHs
onpexnenennoro uHrerpana ([lnomane kpuBonuHeHO# Tpanenuu. [lnomans KpuBoarHEHHOTO cektopa. JmuHa
nyru kKpuBoi. Ilmomanp moBepxHocTn BpamieHus. OO0vem Ttena). Ilpumepsr. Dusnyeckue NPUIOKCHHS
onpezaeneHHOro uurerpaia. LlenTp TsokectH kpuBoii. Pabora nepeMeHHOMN CHITBI.

Tema Ne 9. TuddepenuuanbHoe ucuncjieHue PyHKIMU HECKOJIbKUX MepeMeHHbIX

Hexoropsie monsTHst oOeii Tononorun. Merpuueckue npoctpancTsa. OnpexneneHue GyHKIUMU IBYX U Oonee
nepeMeHHbIX. ['eomerpuyeckoe u300pakeHHWe (QYHKIMH JBYX nepeMeHHbIX. [Ipenen ¢yHKumu ABYX
nepeMeHHbIX. Onpe/ielieHue HENPEephIBHOCTH (YHKIIUK JBYX MepeMeHHbIX. OCHOBHBIC CBOMCTBA HEMPEPBIBHBIX
GbyHKIMIA ABYX nepeMeHHbIX. YacTHble mpou3BoaHble. IloHsaTHe auddepeHIUpyeMOCTH  (QYHKIUH.
HeoOxoaumele 1 goctaTo4ynble ycinoBus auddepeHnupyeMoctd GyHKUUH. [Ipon3BoaHbIE CIOKHBIX (DYHKIHH.
Huddepentman dyakiun. [IpudmmkeHHbIe BEIYUCICHUS ¢ TOMOINBI0 quddepennuana. ['eoMeTpuaeckuii CMBICT
muddepennuana. KacatenpbHas MIOCKOCTh W HOpPMalbh K MOBEPXHOCTH. [Ipow3BojHBIC (QYHKIMH, 3aJaHHOU
HesiBHO. YacTHble TPOW3BOJAHBIC BBICHIMX IOPSIKOB. YCIOBHE HE3aBHCUMOCTH 3HAYCHUH CMEIIaHHBIX
NPOM3BOAHBIX OT mopsiaka auddepenuuposanus. Juddepenunanst Boicmmx HOpsakoB. [IpousBomHas mo
HanpasneHuro. [ 'panuent. ®opmyna Teitnopa st GyHKIMH MHOTHX MEPEMEHHBIX. DKCTPEMYMBbI PYHKIIUU JBYX
nepeMeHHBIX. HeoOXoauMble ycnoBusi 3KcTpeMyma. JlocTaTodHble YCIOBHSI SKCTpeMyMa (YHKIHMH JABYX



NEpEMEHHBIX. YCIOBHBIA 3KcTpeMyM. HaxoskaeHue HamOOINBIIEro M HAUMEHBIIETO 3HAUYCHUH B 3aMKHYTOH
OTpaHUICHHON 00JIaCTH.

Tema Ne 10. UncnoBble M GyHKIMOHAJBHBIE PAIbI

OcHoBHBIE oOmpeneneHust W cBoiicTBa cxomaummxcs psaoB. Kputepuit Komm. YwmcnoBwle psiabl (OCHOBHBIE
OTIpeIeNICHHs, YTBEPXKICHHE 00 OCTAaTOUYHOM wWieHe psina). UucnoBele psaapl. YTBepxkIeHHE 00 0TOpachIBaHUU
J000T0 KOHEYHOTO YMCIIa WIEHOB psAfa, YTBepXkAeHHe (HeOOXOIUMBIA NMPU3HAK CXOIMMOCTH psna). UnciaoBblie
panel. Teopema (xputepuit Komm), Teopema (kputepmii Komm mns pacxomumoctu psima). Psmer ¢
HEOTPULATENbHBIMU WICHaMHU (ONpeAesIeHusl, TeopeMa 00 OTrpaHHYEHHOCTH I10CTEeN0BATEILHOCTH YaCTUYHBIX
cyMmM, mpu3Haku cpaBHeHUs. llpm3nak [lamambepa. Ilpmsnak Komm. I[lpmsmak PaabGe. Ilpmsmaku Kymmepa,
beprpana, ['aycca. Unterpansubiii mpusHak Ko — MakinopeHa. AGCOTIOTHAS M YCIOBHASI CXOUMOCTD PSIIIOB.
Psaner  JleitOnuma. [lpusnak JlenOnuma. Onenka ocratka psaga Jlelioauna. @®opmyna JUCKPETHOTO
npeoOpazoBanus Aoens. Ilpusnakum AOens u Jmpuxie. IlepecTraHoBKM UiIeHOB psma. Apudmerndeckue
orepanyy HaJl CXOIAIMIMMHUCS psAgaMu. [[BoitHbIe U MOBTOpHBIE psibl. CBOWCTBA CXOOAMINXCS PSINIOB U HX CyMM.
OyHKIMOHATBHEBIE TTOCIEI0BATENEHOCTH U Psiibl (OCHOBHBIE OMpenesieHust). PasnoskeHus pa3iniHbIX QYHKIUHA
mo dopmyne Teinopa kak mpumMepbl (QYHKIMOHANBHBIX psamoB. Psnm Telinopa. PaBHOMepHas CXOAMMOCTb.
Omnpenenenusi, TeopeMa 0 HENPEPHIBHOCTH CYMMBI psifia B TOUKe. PaBHOMEpHO OrpaHMUYCHHbIE HA MHOXKECTBE
nocieoBaTeNbHOCTH. KpuTepnii paBHOMEPHOW CXOANMOCTH (YHKIIMOHATBHOHN MOCIIEA0BATEIBHOCTH (KPUTEPHIA
Komm u ero orpuuanue). [lpuzHaku paBHOMEPHOH CXOOUMOCTH (KPUTEPUH PABHOMEPHOH CXOIUMOCTH JUIS
OeckoHEYHO  Manoi  (YHKUMOHAIBHOW  IIOCIENOBATEIILHOCTH, ONPEAEICHHUE  Ma)KOPaHThl, IMPHU3HAK
Betiepmitpacca, npusHaku AoGens u Jupuxie). [lounennoe muddepeHIIMpOBaHUE M HHTETPUPOBAHHUE psja.
Crenennsle psabl. Teopema AGens. beckoneunbie mpou3BeIeHHS.

Tema Ne 11. KpaTHble 1 KpUBOJIMHEHbIEC HHTETPAJIbI

JBoiiHoil uHTerpan Pumana. OmnpeneneHre U yclIoBUS CYLIECTBOBAaHUS JBOMHOIrO MHTerpaina. ['eomeTpudeckuii
cMbIc aBoiiHoro unterpana. Cymmsl apOy u ux cBoiictBa. Kputepuit Pumana unrerpupyemocti GyHKUMHN Ha
npsMoyroisHuKe. CBO¥CTBa ABOWHOTO MHTerpana. CBemeHWE IBOMHOTO WHTETpalia K TIOBTOPHOMY (CITydaid
MpsSMOYTONEHOM 00nacTu). CBeeHNEe JBOMHOTO MHTETrpaia K MOBTOPHOMY (CITydail KpUBOJIMHEHHON 00JacTh).
3aMeHa nmepeMeHHbIX B JBOWHOM MHTErpaiie. | eoMeTpruecKie NpUaoKeHUs! ABOMHBIX HHTETPAJIOB (BBHIUMCIICHHE
wiomaan ¢Gurypsl, oobemMa Tesia M IJIOMAAy MoBepxHOCTH). Pusnveckue NpUIOKEeHHsT ABOHHOTO HMHTErpaja
(BBIYHICTICHHE MAaCChl MAaTE€PHAIbHON IUIACTHHKH, BBIYUCIEHHE KOOPAMHAT IIEHTPa MAacC U MOMEHTOB WHEPIIUU
TtacTuHKM). TpoitHoi wuHTerpan Pumana. OmpeneneHue W BBIYMCICHHE TPOMHBIX HHTErpajoB. OCHOBHBIE
CBOWCTBa TPOMHOro MHTErpasa 3aMeHa NEepeMEHHBIX B TPOWHOM HHTerpaie. ['eomerpuueckue u uzndeckue
IPUIOXKEHHUs] TPOWHBIX HHTErpanoB. OnpeneneHne KpUBOJIMHEHMHOro HMHTETpaja IEepBOro pozia. Berumcienue
KPUBOJMHEHHBIX HHTETPaAJIOB MepBOoro poxaa. OmpenerneHue KPUBOJIMHEWHBIX HWHTETPAJIOB BTOPOTO poja,
CBEJICHHE UX K OINPEJECIICHHBIM HHTETpajiaM. BrrdriciieHrie KpUBOJIMHENHBIX HHTETPaAJIOB 2-T0 poAa. CBsI3b MEXIY
KpUBOJIMHEHHBIMA UHTErpanamu 1-ro u 2-ro poga. CBOHCTBa KpUBOJMHEUHBIX MHTerpanoB. @opmyna I'puHa.
VYcnoBus HE3aBUCHMOCTH KPHUBOJIMHEHHOTO HMHTErpaia OT IMYTH HHTErpUpOoBaHUSA. VHTETpHUpOBaHHE MOIHBIX
muddepenuuanoB. HekoTopele MpuiokeHUs] KpUBOJIMHEHHBIX HHTETpajioB 1-ro u 2-oro pona.

Tema Ne 12. InppepeHunanbHble ypaBHEHH.

3angaum, npuBogsmye Kk auddepeHnuansHpM ypaBHeHHsM. OCHOBHBIC OmpeneneHus. PemieHue mpocTemmx
muddepeHInanbHBIX ypaBHeHUH. JIunelinble nuddepenunansasle ypasHenus. JuddepeHunansasie ypaBHeHNS
HEPBOTO MOPAJKA U UX NPUMEHEHHUE. Y PaBHEHUs BBICIINX IOPSAKOB. JIMHEWHbIE ypaBHEHHS BTOPOTO MOPSIIKA.
Jluneitnbie quddepeHmanbHple ypaBHEHUST BTOPOTO MOPSIIKA C MOCTOSTHHBIMU KO3 QHIIMECHTAMH.

6. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUS, HEOBXOIAUMOI'O AJIA

OCBOEHUSA IUCHUIIVIMHBI (MOAY JISA)

OcHoBHasi iuTEpaTypa:

1. Hlumaves, B. C. Bricmas matematuka. [lomnsrit kype B 2 T. Tom 1: yueOHuk amst ByzoB / B. C. Illunaues;
noxa penakuueit A. H. Tuxonosa. — 4-¢ u3n., uchp. u non. — Mocksa: UznatensctBo FOpaitt, 2022. —
248 c. — (Bricmee obopazoBanue). — ISBN 978-5-534-07889-3. — TekcT: anekTpoHHBIH // OOpa3oBaTenbHAS
mnatgopma FOpaiir [caiit]. — URL: hitps://urait.ru/bcode/490993.

2. Mumayes, B. C. Bricmas matematuka. [lomHbiit kype B 2 T. Tom 2: yueOHUK anst By3oB / B. C. lllunaues;
noxa penakuueit A. H. TuxonoBa. — 4-¢ u3n., uchp. u non. — Mocksa: WznatensctBo FOpaitt, 2022. —
305 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07891-6. — TexkcT: anexTponHbIi / O6pa3oBaTenbHas
mnatopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490994

3. Jlyary K.H. COopuuk 3amau mo Beiciieii matemaruke / Jlyury K.H., IMucemennsiii [.T., ®emun C.H.,
[Iesuenxo F0.A. — M.: Aiipuc-mipecc, 2008. — 576 c.

JlomoHUTE/ILHAS JUTEPATypa:

4. Tloranos, A.Il. Jluneiinas anreOpa W aHaJIWTHYEeCKash TeOMETPUSA: Y4YEOHHK W TPAKTUKyM JUIS BYy30B /
A. 1l [NoramoB. — MockBa: W3marensctBo IOpaiit, 2022.— 309 c.— (Briciiee o0pa3zoBanue). —


https://urait.ru/bcode/490993
https://urait.ru/bcode/490994

ISBN 978-5-534-01232-3. — Tekct: anextponHblid // OOpa3oBarenbHas mnatdopma lOpaiit [caiit]. —
URL: https://urait.ru/bcode/489949

baspur, W. . Maremarndyeckuii aHanmm3: YYeOHHMK ¥ TPAKTHKYM IS TIPUKIATHOTO OakaiaBpuara /
U. U. baBpun. — 2-¢ u3., ucnp. u non. — Mocksa: M3gatensctBo HOpaiit, 2022. — 327 c. — (bakanasp.
Axagemuueckuii kypc). — ISBN 978-5-534-04617-5. — Tekct: oanextponHeid // OOpa3oBaTenbHas
iatopma FOpaiit [caiit]. — URL: hitps://urait.ru/bcode/507814.

[TaxomoBa, E. I'. Jluneiinas anrebpa n aHaauTHdeckas reoMmerpus. COOpHUK 3amaHuil: yaeOHOe TIocoome s
By30B / E. T IlaxomoBa, C. B. PoxxkoBa. — Mocksa: M3snarensctBo Opaiit, 2022. — 110 c. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-08428-3. — Tekcr: snekrtpoHHblii // OOpasoBaTenbHas miaatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/490366.

. KeitmanoB, A. M. Maremarnyeckuii aHanu3: ydeOHOe mocoOue s OakamaBpoB / A. M. KeirmaHOB. —

Mockga: M3narensctBo HOpaiit, 2019. — 607 c¢. — (bakanasp. Akanemuueckuii kypc). — ISBN 978-5-9916-
2785-6. — Tekcr: anexkrponnsii // OBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/425244.

. IuxtuiekoBa O.A. JInHenHas anrebpa n aHanutudeckas reometpus. Kypc nekumm: yuebuoe mocobdue /

O.A. IuxtunpkoBa, C.A. [Tuxtunskos, A.H. ITaBnenko; OperOyprckmii roc. YH-T. — OpenOypr: OI'Y, 2015.
— 281 c. // https://biblioclub.ru/index.php?page=book view red&book id=485374

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHIUIIJIUHBI (MOAYJISA).
B 006pa3oBareibHOM MpoLecce UCIOIb3YHOTCS:

y4eOHbIC ayTUTOPHM JUIsl MPOBEICHUS YUYCOHBIX 3aHSATHH, OCHAIllEHHbIE 00OPYIOBAaHMEM U TEXHUYCCKHUMH
cpencTBamMu o0ydeHus: yueOHas meOenb, [1K, obopymoBanue Juis IEMOHCTPALMU MPE3CHTAIUMN, HATJISTHBIC
rnocoous;

MOMEIIEHHS ISl CaMOCTOSITEIIbHOW pabOThl, OCHAICHHBIC KOMIBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO
nonkiodeHus kK cetn «VHTepHeT» M oOecmeueHHMEeM JOCTynma B 3JIEKTPOHHYIO WH(GOPMAIOHHO-
obpasoBarensHyI0 cpery MAILY.

7.1 NNIEPEYEHb JIMOEH3MOHHOI'O n CBOBOJHO PACITPOCTPAHAEMOI'O

MMPOI'PAMMHOI'O OBECIIEYEHUSI:

7.1.1. JInnieH3nOHHOE TPOTpaMMHOE 00eCTIeYeHIE OT€YECTBEHHOTO POU3BOICTBA:
Kaspersky Anti-Virus

7.1.2. JIutieH3MOHHOE IPOrpaMMHOE 00eCIIeUeHHE 3apyOeKHOTO MPOU3BO/ICTRA:
MS Office, Windows 7 Professional, Windows 10

7.1.3. CB0oOOIHO pacmpocTpaHsIeMoe IpOorpaMMHOe 00ecTieueHnEe OTeUeCTBEHHOTO MMPOU3BOJICTBA:
DJVuReader, 7Zip

7.1.4. CBoOOIHO pacTipocTpaHsIeMoe IporpaMMHoe odecrieueHne 3apy0eKHOTO TIPOU3BOICTBA!
Adobe Reader

7.2 JEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBbI:

OBC «MzparensctBo Jlanb» [OnekTpoHHBIM pecypc]: aiekTpoHHas Oubmuoreunas cucrema / 00O
«zpatensctBo Jlanby. — Pexxum noctyna: https://e.lanbook.com/;

2BC «2nexTponHas 6ubmuoreunas cucrema FOPAVITY [DneKkTpoHHEBII pecypc]: dMeKTpOHHAs OHOMMOTeHAs
cuctema / OO0 «IIEKTPOHHOE H3IATEIHCTBO IOPAUTY. — Pesxum noctyna: https://biblio-online.ru/;

OBC «YHuBepcuteTcKkas OHONMOTEKa OHIANWH» [DIEKTPOHHBIH pecypc]: BIIEKTPOHHO-TIEPHOAUYECKOE
M3JIaHKe; TIPOTPAMMHBIH KOMITJIEKC ISl OpTaHU3alliy OHJIAHH-JTOCTYTIA K JIMIIEH3MOHHBIM Matepuanam / OO0
«HexcMeauay. — Pexxum nocrtyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE ITPO®ECCUOHAJIBHBIE BA3bI IAHHbIX:

HNudopmanmonno-ananmutuyeckas cucrema SCIENCE INDEX
DekTpoHHAas 0a3a JaHHBIX Scopus
Ba3zer qaguerx xomnaanu CLARIVATE ANALYTICS

7.4. UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI:

CrpaBouHo-nipaBoBast HH(popManmonnas cuctema Koncynsrant [Inroc http://www.consultant.ru/
000 «CoBpeMeHHbIE Me/Iia TEXHOJIOTHH B 00pa30BaHUM U KyJIbType» http:// www.informio.ru/

8. UHBIE CBEJEHUS U MATEPUAJIbI HA YCMOTPEHUE BEJIYIIEA KA®E/IPHI.
He npenycmotpeHo.

9. OBECHHEYEHHME OBPA30BAHUS LUIA JINILL C OB3.
Jns obecnieuenns: 0Opa3oBaHUsl WHBAJIUAOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI pealH3aLus
JUCLUIUIMHBI MOXET OCYILECTBISTbCA B aJalTUPOBAHHOM BHJIE, C YYETOM CHEUU(PHUKH OCBOCHHUS MU


https://biblioclub.ru/
https://biblio-online.ru/
https://e.lanbook.com/
https://biblioclub.ru/index.php?page=book_view_red&book_id=485374
https://biblioclub.ru/index.php?page=book_red&id=485374&sr=1
https://urait.ru/bcode/425244
https://urait.ru/bcode/490366
https://urait.ru/bcode/507814
https://urait.ru/bcode/489949

MUIAKTHYECKUX TpPeOOBaHWH, WCXOAS W3 HWHAMBUIYAIHHBIX BO3MOXXHOCTEH W 10 IJUYHOMY 3asBICHHIO
obOyyarorerocs.



