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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YYEeHUS 0 TUCHUILIMHE (MOYJII0)
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMU 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpaMMel

1.1 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00Y4YeHHsI MO JUCUMUIIJIMHE

B pesynbrare nzydeHus AMCUMILINHBI CTYIEHT JOJDKEH:

3HATh:

- OCHOBBI MaTEMaTHYECKOI0 aHajau3a, JIMHEHHOHN anreOphl, TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYeCKOM CTaTUCTUKU, HEOOXOAUMBIE ISl PELIEHUs] S)KOHOMUYECKHX 3aa4.

yMeTh:

- IIPUMEHATH METOAbl MAaTEMAaTUYECKOI0 aHaIU3a U MOJEIUPOBAHKS, TEOPETHUECKOIO
Y DKCIIEPUMEHTAIIBHOIO UCCIIENOBAHMS I PELICHUSA YKOHOMUYECKUX 3a1a4;

- COCTaBJIATh OIO/DKETHYIO M (DMHAHCOBYIO OTYETHOCTB, PACHPENCISATh PECYpChl C
Y4ETOM IOCJIEICTBUM BIMSAHUS Pa3IMYHBIX METOIOB;

- HaxOIUTh OPraHU3alMOHHO-YIIPABICHYECKUE PELICHUSA, OLEHUBATH DPE3YJIbTAThl U
MIOCJIEICTBHS IIPUHATOTO YIIPABICHYECKOIO PEILICHHUS.

BJIAJ€Th:

- HaBbIKAMM IIPUMEHEHHUsS COBPEMEHHOI'O MAaTeMAaTHYE€CKOI0 WHCTPYMEHTApUs I
peleHuss )KOHOMUYECKUX 3a]1a4;

- METOJMKON IOCTPOCHUS, aHAIN3a U IPUMEHEHUS MAaTEMaTU4YECKHX MOJACIIECH Ul
OLICHKHU COCTOSIHMS U IIPOTHO3a Pa3BUTHUS IKOHOMUYECKHUX SBJICHUH U IIPOLIECCOB;

- CIIOCOOHOCTBIO HAaXOJWUTh OPraHU3ALlMOHHO-YIPABIEHYECKUE PELIEHUs, OLEHUBATh
pe3yabTaThl U MOCIEACTBUSA IPUHATOTO YIIPABIEHYECKOTO PEIICHHUS;

- HaBBIKAMU COCTABJICHUsI OIO/PKETHON M (PUHAHCOBOM OTYETHOCTH;

- CHOCOOHOCTBIO K CAMOOPTaHU3aMK U CaMOOOPa30BaHUIO.

1.2 Ilnanupyembie pe3yJbTaThl 0CBOEHHsI 00Pa30BATEIbLHON MPOrPaMMBbI

Hucuunnuna «MaTemMaTnueckuid aHanus» B COOTBeTCTBUHU c TpeboBanusmu PI'OC BO
HampaBlieHa Ha GopMmupoBaHue ciaeayrooumux oomekynbTypHbiXx (OK) u olmenpodeccrnoHanbHbIX
(OITK) xoMIeTeHIHii:

O6mexkyabTypHbie komnerenuun (OK):

1. CiocoGHOCTBIO K caMOOpraHu3aluu u camooopaszosanuto (OK-7).

Ob6wmenpodeccuonanbubie komnerenuuu (OIIK):

1. CnocoGHOCTBIO HAaxXOIWTh OPraHU3ALMOHHO-YIPABIECHUYECKUE pEIIEeHUs,, OLIEHUBATh
pe3ynbTaThl U MOCIEACTBUS MPUHATOrO YNPABIECHUYECKOIO PELICHUS] U TOTOBHOCTh HECTH 3a HHX
OTBETCTBEHHOCTh C MO3MIMH COLUATBHON 3HAYMMOCTH NpuHIUMaeMbixX pemenunii (OI1K-2).

2. BrnageHueM HaBbIKaMU COCTaBJICHHUsS OIO/PKETHOM U (MHAHCOBOM OTYETHOCTH,
pacripesielIeHUs] peCcypcoB C y4€TOM IOCIIEACTBUN BIMSHUS pa3IMYHBIX METOAOB M CHOCOOOB Ha
pe3ynbrathl gesrenbHocTH opranuzanuu (OITK-5).

Ta6muma 1. CBs3b pe3ynbTaToOB 0O0YUEHHUsSI C MPUOOPETaeMBIMUA KOMITETCHITHSIMU

Ne OcBanBaemble 3HAHHMS, YMEHHSI, HABBIKU dopmupyemble
n/n KOMIIETeHIUHU
(OK, OIIK)
1 3HaTh:
- OCHOBBI MaT€MaTHUECKOT0 aHAJIN3a, INHEHHOI anredpsl, TEOpUU OK-7. OIK-2
BEPOSITHOCTEH ¥ MAaTeMaTHIECKON CTAaTUCTHUKU, HEOOXOAMMBIC JIsI Oi'IK-S ’

PCHICHUA SKOHOMHNYCCKUX 3a/1a4.




YMmern:

- NPUMEHATh METOAbl MATEMATUUYECKOr0 aHajau3a U MOJEIUPOBAHMS,
TEOPETUYECKOTO U IKCIEPUMEHTAIIBHOIO UCCIEAOBAHUS Ul PELICHUS
SKOHOMUYECKUX 3a]1a4;

- COCTaBIISITh OIOJKETHYIO U (PMHAHCOBYIO OTUYETHOCTb, PACIIPEACTAThH
PECYpPCHI C yUETOM IOCIEACTBUI BIHUSHUS PA3JIMYHBIX METO/I0OB;

- HaXOJUThb OPraHU3aLMOHHO-YIIPABICHUYECKUE PEUICHHUs, OLEHUBATh
pe3yJIbTaThl U MOCJIECICTBUS PUHITOTO YIPABIEHYECKOTO PEIIEHUS.

OK-7, OTIK-2,
OIIK-5

Baagern:

- HaBbIKAMM  IPUMEHEHUS  COBPEMEHHOIO  MAaTeMaTHU4EeCKOro
UHCTPYMEHTApPHUs I PEILIEHHUs DKOHOMUYECKHX 3a/1a4;

- METOJUKOW IIOCTPOEHUS, aHAIM3a U IPUMECHEHHUS MaTeMaTHYECKUX
MOJENEH [UIsl  OLCHKH COCTOSIHMSL M IIPOrHO3a  Pa3BUTHUSA
SKOHOMUYECKHUX SIBJICHUH U IIPOLIECCOB;

- CIIOCOOHOCTBIO ~ HAXOJUTh  OPraHU3alMOHHO-YIPABICHYECKHE
peuieHus, OLIEHMBAThb pEe3yJbTaTbl M IOCIEACTBUS IPHUHITOrO
YIPABJIEHYECKOI0 PELICHUS;

- HaBBIKAMHU COCTaBJICHUS OI0/DKETHOU M (PMHAHCOBOM OTYETHOCTH;

- cI0COOHOCTBIO K CAMOOPTraHU3aIMK U CaMOOOPa30BaHMIO.

OK-7, OTIK-2,
OIIK-5

2. MecTo nucHumJInHbI (MOAYJisl) B CTPYKTYype 00pa30BaTe/ibHOM MPOrpaMMbl

((TeOpI/IH BCPOATHOCTH U MATCMATHUYCCKasd CTATUCTHKA», «MaKpOSKOHOMI/IKa»,

Juctunanaa b1.5.09 Maremarnueckuii aHaIM3 OTHOCUTCS K 0a30BOM YacTH.

I[aHHaH JUCHUIIIIMHA SABJIICTCA OCHOBOM AJI4 IOCJICAYIICTO0 H3YUYCHUA AJUCHUITINHI

«MIMuTalIMOHHOE

MOJCIUPOBAHUC S3KOHOMHNYCCKHUX IIPOLCCCOB)», ((TeOpI/IH 6YXFaJIT€pCKOFO yaeTa», «OKOHOMHKO-

MaTeMaTUYCCKOC MOACIINPOBAHUC)).

3. Conepxanue QMCHUIIIAHBI (MOAYJIs1)

Pacnipenenenue yacoB mo TemMam U BHAAM 3aHATUNA MPEICTABISAETCA B TAOIUIIE 2 TIO KaXIOu

dbopme oOyueHus:
Tabnuua 2. Ouynast popma
KosanyecTBo yacoB dopmupy-
Bun Camoctos | Bcero eMblIe
Ne HaumenoBanue pasgesioB | Jlekn
w/n " TeM - 3aHATHS TeJbHas no KOMIIETEH-
1) (JIP, I13) pabota TeMe 107074
(CP) (OK, OIIK)
1 2 3 4 5 6 7
Cemectp 1
Pazoen 1. Beeoenue 6 ananus
1.1. | MHuoxecTBa 2 2 OK-7,
1.2. | Oynkuuun 1 2 3 OIIK-2,
OIIK-5
Pazoen 2. Ilpeden u nenpepwvienocno
2.1. | Ilpenen 2 1 2 5 OK-7,
MOCJIEOBATEIHLHOCTH OIIK-2,
2.2. | llpenen dyHkumm 2 2 3 7 OIIK-5




2.3

HenpepbsiBHOCTD QyHKITNH

Pazoen 3. /luppepenuy

UajibHoe ucuucjienue

VHKYUIL 00HOIU NepeMEHH Ol

3.1. | IIpousBoaHas u 4 4 - 8
muddepennman GyHKIun OK-7,
OIIK-2,
3.2. | UccnenoBanue MOBEACHUS 2 2 2 6
OIIK-5
byHKIHH
Pazoen 4. Humezpanvnoe ucuucienue ynkyuu 00Hou nepemeHHoil
4.1. | HeonpeneneHHbIi HHTETpal 4 4 2 10 OK-7,
4.2. | OnpenencHHbIC U 2 2 - 4 OIIK-2,
HECOOCTBEHHBIE MHTETPAIbI OIIK-5
KontponbHas padora 12 12
3auer 9 9
Hroro 3a 1 cemecTp 18 18 36 72
Cemectp 2
Pa3zoen 5. /lughghepenyuanvroe ucuucnenue Yynkyuilt HeCKOJIbKUX neEPeMeHHbIX
5.1. | ®yHKINUU HECKOJIBKHX 2 5 7
MIEPEMEHHBIX
5.2. | [Ipenen u HENIPEPHIBHOCTD 2 4 5 11 OK-7,
(GyHKIMN HECKOJIBKUX OIIK-2,
MIEPEMEHHBIX OIIK-5
5.3. | OkcTpemMyMbl GyHKIUU 4 4 5 13
HECKOJIbKUX MEePEMEHHBIX
Pa3zoen 6. Hnmezpanvnoe ucuucienue yHKyuu HecKOIbKUX nepemMeHHblx
6.1. | KpaTrHbple uHTErpasbl 4 4 5 13 OK-7,
OIIK-2,
OIIK-5
Pazoen 7. Paowo
7.1. | YncnoBble psibl 4 6 5 15 OK-7,
7.2. | CTeneHHBIE PSJIBI 4 4 8 16 OIIK-2,
OI1K-5
Pazoen 8. Obviknosennoe ougpgpepenyuanvroe ypaguenue
8.1. | AuddepenunanpHbie 6 6 5 17
ypaBHEHUs MIEPBOTO MOPsIKa OK-7,
8.2. | OnHOpOaHBIE U § 4 4 5 13 OTIK-2,
HEOJIHOPOHbIE INHEHHBIC OITK-5
g depeHnnaIbHbIe
ypaBHEHUs
KonrtponbHas padota 12 12
DK3aMeH 27 27
Hroro 3a 2 cemecTp 30 32 82 144
Hroro: 48 50 118 216
3aouHas Gopma
KosmnuecTBo yacos dDopmupy-
Bug Camoctos | Bceero eMble
Ne | HammenoBanme pasgenoB | Jlekiy
i U Tem . 3aHATHSA TeJIbHAasA no KOMIIETEH-
) (JIP, I13) pabora TEeMe 197071
(CP) (OK, OIIK)
1 2 g 4 5 6 7
Cemectp 1




Pa3zoen 1. Beeoenue ¢ ananu3s

1.1. | MHoXecTBa - - 2 2 OK-7,
1.2. | Oynkuuun - - 2 2 OIIK-2,
OIIK-5
Pazoen 2. Ilpeden u nenpepwvienocno
2.1. | Ilpenen - - 5 5
H(E)Cer):[OBaTeJILHOCTH Ool_ﬁjé
2.2. | llpenen ¢pynkunun 2 3) 7 OHK-S,
2.3 | HenpepbIBHOCTH YHKIIUH - 2 5 7
Paszoen 3. Jughghepenyuanvnoe ucuucnenue ynkyuit 0010 nepemenHoul
3.1. | [IpousBogHas u 2 2 5 9
OK-7,
middepernman Gy
OIIK-2,
3.2. | UccienoBanue MoOBEACHNA 2 5 7
OIIK-5
GbyHKIIUHN
Pazoen 4. Humezpanvnoe ucuucienue ynkyuu 00Houl nepemeHHoil
4.1. | HeomnpeeneHHBINA HHTETpAIT 2 2 3 7 OK-7,
4.2. | OnpeneneHHbIe U - 2 2 4 OIIK-2,
HECOOCTBEHHBIC HHTETPAJIbI OIIK-5
KonTtponbHas pabora 18 18
3auer 4 4
HTtoro 3a 1 cemecTp 8 8 56 72
Cemectp 2
Paszoen 5. /lugppepenyuanvroe ucuucnenue QyHKyuil HeCKOJIbKUX nEPEMEHHBIX
5.1. | ®yHKUNMH HECKOJIBKUX - - 1 1
MIEPEMEHHBIX
5.2. | Ilpenen u HEMPEPBHIBHOCTH - - 15 15 OK-7,
(GYHKIIUN HECKOJIBKUX OIIK-2,
IIEPEMEHHBIX OIIK-5
5.3. | OkcTpeMyMbl GYHKIUU 2 2 10 14
HECKOJIBKUX MTEPEMEHHBIX
Pazoen 6. Hnmezpanvhoe ucuucinenue ynKyuu HeCKoOIbKUX nepemMenHbIxX
6.1. | KparHable nHTEeTpabI - - 15 15 OK-7,
OIIK-2,
OIIK-5
Paszoen 7. Paowv
7.1. | YncnoBble psibl 2 2 15 19 OK-7,
7.2. | CreneHHbIE PSIIbI - 2 15 17 OIIK-2,
OIIK-5
Pazoen 8. Obviknosennoe oughghepenyuanvroe ypaeuenue
8.1. | Auddepenunanbuble 2 - 15 17
YpaBHEHHS [IEPBOTO MOPSIKA
OK-7,
8.2. | OnHOpOAHBIE H 2 2 15 19 OIIK-2,
HEOJIHOPO/HBIE JINHENHBIE OIIK-5
nuddepeHagbHbIe
ypaBHEHUs
KonTtponpHas pabora 18 18
DK3aMeH 9 9
Hroro 3a 2 cemecTp 8 8 128 144
Hroro: 16 16 184 216




YyeOHast ACATENHHOCTh COCTOMT W3 JICKIIUH, MPAKTHYECKUX 3aHATHH, CaMOCTOSTEIbHON
paboThI, KOHTPOJIBHOM PabOTHI.

3.1.Conep:xaHue OTAeJbHBIX Pa3/ieJl0B U TeM

Pa3gen 1. Beeaenue B anajaus.
Tema 1.1. Muoscecmea.

JleficTBUTENbHBIE YHCIIA, WX CBOWCTBA. UMCIOBBIE MHOXKECTBA. OJEMEHTHI alreOpbl
MHOecTB. OO0o3HaueHus 1 CyMM U IpousBeAcHHH. OKpecTHOCTh TOUYKH. OrpaHUuYEHHBIE
MHOeCTBa. JleKapTOBbI KOOPAMHATHI Ha TIJIOCKOCTH.

Tema 1.2. @yuxkyuu.

Yucnoseie ¢ynknuu. CriocoObl 3amanus ¢yHknuid. OOnacTh ONpeneNeHUs U MHOXECTBO
3HaueHudt ¢yakmun. ['padux ¢dyakmuu. CroxHas u oOpartHas (yHKmuH. XapaKTepUCTUKU
(GYHKIUH: 9YeTHOCTh U HEUYETHOCTbD, IEPUOIUIHOCTH, MOHOTOHHOCTb, OTPAaHUYECHHOCTb.

CremnenHasi, nokaszatenbHas u jorapupmudeckas GyHKIUU. TpuroHoMerpuyeckue GyHKIUU
U o0paTHbIe K HUM. DieMeHTapHble pyHKInU. CBONCTBA OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

Pa3znen 2. [Ipenes u HeNpepbIBHOCTD.

Tema 2.1. Ilpeden nocredosamenvHocmu.

Yucnossle nocaenoBarenbHocTH. CriocoObl 3aaHust nociegoarenbHocte. [lporpeccun.

[Ipenen nmocnenoBarensHOCTU. EauHCTBEHHOCTH Tipenena. OrpaHUYEHHOCTH CXOJSIIEHCS
nociuenoBarenbHocT. [lepexos k mpeaenny B HEpaBEHCTBaX, TEOpEMa O TPEX MOCIEA0BATENbHOCTSX.
beckoHneuyHo Manble W OecKOHEYHO OOJIBIIME IOCIEA0BAaTEIbHOCTH, MX cBOMcTBa. CBoiicTBa
IPEJIeNOB, CBA3aHHbIE C ApU(PMETHUECKUMU IEHCTBUSIMHU.

MounoToHHbIE TIOCHEenOBaTENbHOCTH. Teopema Beliepmrpacca 0 CylecTBOBaHUHU IIpelena
MOHOTOHHOM OIrPaHUYEHHOM IOCIEN0BaTENBHOCTH. Yncio e.

Teopema KanTopa o craruBaromuxcs orpe3kax. TOUYHbIE T'PaHULIBI YUCIOBOIO MHOXKECTBA.

Tema 2.2. Ilpeden ¢hynxyuu.

[Ipenen ¢ynkuuu. Pa3nuunble THUOBI TPEENOB: OJHOCTOPOHHHE Ipeneibl, NMpeAeibl B
0ecKOHEYHOCTH, OECKOHEUHbIE IIpe/ieNbl. beCkoHeuHO Malibie U O€CKOHEUHO Ooublne QYHKIIH, UX
cBoiictBa. OCHOBHbIE CBOMCTBA mpeAenoB GyHKUUU: apupMeTHUECKHe NeUCTBUS HaJ IpelelaMu,
OTpaHUYEHHOCTH, TIEpeXol K MpeaenaM B HepaBeHcTBax. [Ipenen cinoxHoi ¢yHkuuu. CpaBHeHHE
0ECKOHEUHO MabIX (YyHKIIHMH.

IlepBbIil 1 BTOPOH 3aMeUYaTEIbHbIEC IPEAEIBI.

Tema 2.3. Henpepvignocmo gpynkyuu.

HenpepriBHOCTh QyHKIIMU B TOUKe. HempepbIBHOCTh CyMMBI, pa3HOCTH, MPOU3BEICHUS U
YaCTHOTO HEMpepbIBHBIX (yHKIuN. HenpepblBHOCTH CIOXKHOW U 0OpaTHOM  (PYHKIMH.
HenpepbiBHOCTD 351€MEHTAapHBIX (PyHKLMH, Teopema 0 COXpaHEHUH 3HaKa HEMPEPhIBHOW (YHKIIUH.
Touku pa3pbiBa QyHKIIUH, UX KIacCUPUKAIIHS.

CpoiicTBa (DyHKIMI, HENpPEpHIBHBIX Ha OTpPE3Ke: TEOpEeMbl O CYIIECTBOBAHUU KOPHA, O
IPOMEXYTOUHBIX 3HAUEHHSIX, 00 OTrPaHUYEHHOCTH (QYHKUMHU, O JOCTH)KEHHUH HaumOONbILIEro MU
HauMEHBIIIEro 3HaueHuil. PaBHOMepHas HelpepbIBHOCTD. [layTHHHBIE MOEIN PHIHKA.

Paznea 3. ludpdepennnanbHoe ucuucjaeHne pyHKuui 01HOH nepeMeHHoi

Tema 3.1. [Ipouzsoonas u oughghepenyuar.

[IpousBonnas  pynkuuu. uddepenuupyemocts u  nuddepeHnuan  GyHKIHH.
HenpepriBHocts  muddepenuupyemoit  ¢ynkuuu. [lpaBuna nuddepeHmpoBanus CyMMbl,



Pa3HOCTH, TIPOM3BEACHUS W YAaCTHOTO JBYX (YHKIMH, CIOKHOM W 0OpaTHOM (yHKIUH.
[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA.

['eomerpuueckuii cMbICT TIpou3BOAHOM U auddepeHnmana GyHKIUH. YpaBHEHHE
KacaTeJlbHOU K rpaduKy QyHKIIMH.

JlokanbHbIi S5KcTpeMyM ¢(yHKIMHU, Teopema Depma. Teopemsl Poms, Jlarpamxka u Kormm.

IIpaBuio Jlonurans packpsITUs HEOIIPEACICHHOCTEN.

[TpousBoanbie U MU GEpeHIaIbl BBICIIMX MTOPSIIKOB.

Tema 3.2. Hccreoosanue nogedenus (hyHKyuuU.

IIpu3HaK MOHOTOHHOCTM (YHKUMU Ha UHTepBaje. JlocTaTOuHbIE YCIOBMS JIOKAJIbHOI'O
JKCTpEMyMa.

Beimykible (BorHytble) (yHKOMM. JIOCTaTOUHBIE YCJIOBUS BBITYKJIOCTH  (DYHKIMH.
Heo6xonuMelii 1 1OCTaTOUYHBIHM IPU3HAKK TOUKHU eperuoa.

AcumnroTsl rpaduka pynknuu. O0mas cxema uccieoBaHus (QYHKIMUA U TIOCTPOCHUS €€
rpaduka.

OTpickaHue HanOOJIBIIETO M HAMMEHBILIETO 3HAYCHUH (DYHKIIUU Ha OTPE3KE.

Pa3nes 4. UnterpanbHoe ncuuciaeHue GyHKIMii 01HOM nepeMeHHOM

Tema 4.1. Heonpedenennwiii unmezpai.

IlepBooOpa3zHass W HeompelesleHHbIH MHTerpai. Tabiauma HeoNpenelNeHHbIX HHTErpajoB.
CBolicTBa HEOINPENEICHHOIO HMHTErpajia. 3aMeHa IIEPEMEHHOM B HEONPEACIEHHOM WHTErpaie,
MHTETPUPOBAHUE 110 YACTSM.

WuTerpupoBanne panuoHanbHbIX (QyHKUMN. HWHTEerpupoBaHue HEKOTOPHIX KJIaccoB
UPPALMOHATIBHBIX U TPAHCLIEHIEHTHBIX (PYHKIIHI.

3anaya 0 BHIYMCICHUH IUIOLIAIM KPUBOJMHENHON Tpanenuu. OnpeneiaeHHblii nuurerpai (1o
Pumany) u ero cBoiictBa. UMHTerpupyeMocTb HENpepbIBHOM (PyHKUMU. AJJIUTUBHOCTD
OIpezieNIEHHOro UHTerpaia. Teopema o cpeHeM.

Tema 4.2. Onpeodenennvie u HecOOCMBEEHHbBIE UHMESPAIIbI.

WuTerpan ¢ nepeMeHHbIM BepXHUM mpenenoM. CyliecTBOBaHUE IEepBOOOpa3HON s
HenpepbIBHON QyHKIuN. @opmyna HetoTona-JIeiiOHuma.

3aMeHa IEpEMEHHOM B ONIPENEICHHOM MHTETpale, THTETPUPOBAHUE 10 YACTSM.

'eomeTpuueckne NPUIIOKEHUS ONPEAEIEHHOTO0 HWHTEerpajga: BBIYMCIEHUE IUIOIIAIU
KPUBOJIMHENHOW Tpaneuuu u o0bema Tena BpalleHusl.

HecoOcTBeHHbIe HHTETpaJIBl ¢ OECKOHEYHBIMU IIpeieIaMi M OT HEOIPaHUYEHHBIX (PYHKIIMH.
[Tpu3Haky CXOAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

[TpubnuxeHHoe BBIYMCICHUE ONpEENCHHBIX MHTErpaoB. DopMyibl NMPSIMOYTOJIBHUKOB U
Cumricona.

Paspen 5. IudpepennuaibHoe ucuuciaeHne GyHKIHUN HECKOIbKHX NIePEeMEHHbIX.

Tema 5.1. Dynkyuu HeCKOILKUX NEPEMEHHDBIX.

IIpoctpanctBo R". CBolicTBa paccTosiHusa. OKpecTHOCTh TOYKH. BHyTpeHHUE U rpaHUYHbIE
TOYKH MHOKecTBa. OTKpBIThIE U 3aMKHYTble MHOXeCTBa. V30JIMpoBaHHbIE U MpeelibHbIEe TOUKH
MHOkecTBa. OrpaHMYEeHHbIE MHOYKECTBA.

CXOIMMOCTh TIOCTIEIOBATEIFHOCTH ToueKk B R", ee IKBMBaJIEHTHOCTH MOKOODPIMHATHOM
CXOJUMOCTH.

OyHKIIMM  HECKOJNBKUX IepeMeHHbIX. [loBepxHocTH (JMHMH) YpOBHS  (PYHKIUH.
OneMeHTapHble GYHKINN HECKOIBKUX TIEPEMEHHBIX.



Tema 5.2. [Ipeden u nenpepvignocms GyHKYUU.

[Ipenen u HempephIBHOCTh (YHKIIMM HECKOJBKUX TepeMeHHbIX. (CBolcTBa (QyHKIUH,
HEIPEPBIBHBIX HAa 3aMKHYTOM OrPaHUYEHHOM MHOKECTBE: OrPAHMYEHHOCTh, JOCTH)KECHHE
HauOO0JIBIIET0 U HAMMEHbILIETO 3HAYCHHI.

YactHeie mpousBogHbIe, muddepeHnupyemocts, muddepeHnran (QYHKIUA HECKOIbKUX
nepeMeHHbIX. JlocraTounoe ycnoBue auddepenuupyemocts. HenpepsiBHocTs auddepenunpyemoit
byHKINN.

[MpousBonHas cnoxxHoi ¢yHkuu. [Ipou3BogHass Mo HampaBieHHIO, TpaareHT. CBoWCTBa
rpalueHTA.

YacTHble DOpPOU3BOAHBIE BBICIIMX HOPAAKOB. TeopeMa O pPaBEHCTBE CMELIAHHBIX
IIPOU3BOHBIX.

Tema 5.3. Dxcmpemymol hyHKYUU HECKOTLKUX NEPEMEHHDBIX.

JlokanpHBI AKCTpeMyM (YHKIIMM HECKOJBKHX MepeMeHHbIX. HeoOxoaumoe ycioBue
nepBoro nopsaaka. JloctarouHble yCI0BHsI CYIIECTBOBAaHUS JIOKAJIILHOTO 3KCTPEMYyMaA.

Beimykibie muOXecTBa B R".Bbimykiibie (BOTHYTBIE) M CTPOTO BBIMYKJIbIe (BOTHYTHIC)
(YHKIIMM HECKOJIbKMX IepeMeHHbIX. HeoOxoaumoe M 10CTaTOYHOE YCIOBHE BBITYKJIOCTH.
JocraTouHoe yClIOBHE CTPOTOM BBIMYKJIOCTH ABaXIbl nuddepenuupyemon dbyHkiuu. Kpurepuii
BBIMYKJIOCTH (CTPOTO# BBIMYKJIOCTH) KBaAPATUYHOU (HOPMBI.

DOKCTpeMyMbl BBINYKJIBIX (BOrHYTHIX) (ynkumii. Teopema o T1i100albHOM —XapakTepe
JKCTpeMyMa BBIMYKJIONW (yHKIuU. TeopemMa O AOCTHKEHHHM BBINYKION (yHKIHEH TI00anbHOrO
HKCTpPEMYMa B CTALlUOHAPHOM TOYKE.

Haxoxnenne ria00ambHBIX AKCTPEeMYMOB U depeHIupyeMoil (GyHKIMH Ha 3aMKHYTOM
OTrpaHMYEHHOM MHOKECTBE.

Pa3nes 6. UnTerpanbHoe ucuucjieHue pyHKUMi HECKOJIbKUX NepeMEeHHbIX.

Tema 6.1. Kpamnuvie unmeeparni.

Kparnble uHTerpansl (ABOWHBIE M TpOMHBIE), MX cBoiicTBa. ['eomeTpuueckuil CMbICT
JBOIHOTrO nHTEerpana. CeeleHNue KpaTHOrO UHTETpajla K IOBTOPHOMY.

@opmyna 3aMeHBl IIEPEMEHHBIX B JBOMHOM MHTerpajne. lcrnonb3oBaHHE MOJSIPHBIX
KOOpJMHAT JUIsl BBIYMCIEHUS IBOMHBIX UHTETPAJIOB.

Paszpnen 7. Paabl.

Tema 7.1. HYucnogvie psowi.

Yucnosslie psiibl. CXO0AMMOCTH U cymMa psifa. Heo6xoauMblil mpu3HaK CXOIMMOCTH.

UYucnoBsle psalbl C TOJOKUTEIbHBIMU UJIEHAMM: KPUTEPHH CXOAUMOCTH. [locTaTouHble
NPU3HAKU CXOJUMOCTHU: MEPBBIA U BTOPOW MpPU3HAKM cpaBHEeHHMs, mpusHak [lanambGepa u Komm B
npenensHol opMe, HHTerpanbHbIi mpu3Hak Kormm.

3nakouepenyromuecs psanasl. Ilpusznak JleitOnuma. Onenka octaTka psjga. AOCOIIOTHO
CXOZSIIMECS PSABI M UX CBOWCTBA. Y CIIOBHO CXOJSALINECS PALIBL.

Tema 7.2. Cmenennsie psobi.

Crenennsie psnbl. Teopema AGenss. O6macTh, MHTEPBAT U PAINYC CXOJIUMOCTH CTETIEHHOTO
psana. CBOMCTBa CTEIEHHOrO Psijia HA MHTEPBaJIe CXOIUMOCTH.

Psn Maxknopena. JlocTtaTouHble YyCIIOBUS Pa3ioKUMOCTH (yHKIMU B MakiopeHa.
Paznoxenust pynkmmii e¥, sinx, cosx, (1 + x)?, In(l + x) u arctgx B psnx Maxiopena. CTerneHHbIe
PSABI C IPOU3BOJIBHBIM LIEHTPOM MX MHTEpBaJIbI cXOAUMOCTH. P Teitnopa.



Pa3nea 8. O0bikHOBeHHBIE 1M (] PepeHnHATIbLHbIE YPABHEHHA.

Tema 8.1. /lugpgpepernyuanvruvie ypasrenus nepeoco nopsioka.

OObikHOBeHHBbIE Au(depeHIrnaIbHble YpaBHEHHUs N-TO MOPsIKa, OCHOBHBIE MOHSTHS.
Huddepenunansuple ypaBHEHUs NEpBOro mnopsaka, HopMmaibHas ¢(opma. Ilone nHampaBienuid,
uHTerpanbHble KpuBble. 3anaya Komm. Teopema o cyliecTBOBaHUM M €IMHCTBEHHOCTH PEILICHUs
3agaun Komm 1715t ypaBHEHUs IEpBOTo MopsiaKa B HOpMainbHOH Gopme. Ob1iee n 4acTHOE pelIeHus
ypaBHeHus. O0uwmii naTerpai. Ocodble pemeHusl.

Hekotopble THUIIBI HMHTErpUPYEMBIX YpaBHEHHH TIEpBOrO TOPSJIKA: YpaBHEHHUS C
pa3eISAIOMMMUCS TIEPEMEHHBIMU, OJHOPOJHBIE, B TOJHBIX Ju(QepeHnnanax, JUHEHHbIE,
beprymn.

Tema 8.2. OonopooHvle u HeOOHOPOOHbLE NUHeliHble QU hepeHyUaTIbHbIE YDABHEHUS.

Jluneiinsle nuddepenuanbubie ypaBHeHHs. TeopemMa o CylecTBOBAaHUU U €IMHCTBEHHOCTH
pemienus. OQHOPOIHBIE U HEOAHOPOIHBIEC TUHEHHbIe TuddepeHranpubie ypaBHeHus. Teopema 00
o0lIeM penieHud JTUHEHHOr0 HEOJHOPOAHOro ypaBHeHUs. IIpocTpaHCTBO perieHuil JTUHEHHOTro
OJTHOPOJHOTO ypaBHEeHHs, (yHIamMeHTanbHas cuctema pemeHuii. Omnpenenurtens Bponckoro
cucTeMsl pereHuid. Teopema 06 0011IeM pellieHnH JTUHEHHOTO OJJHOPOIHOTO YPaBHEHUSI.

Jluneiinple udQepeHratbHbple ypaBHEHUST C TOCTOSHHBIMH KodpduuueHTamu (Ha
npUMepe YpaBHEHUI BTOPOTO TOPsIKA). XapaKTepHUCTUYECKOEe ypaBHEHHE M (yHIaMEHTAJIbHAsS
CUCTEMa pelICHHH OJHOPOIHOro ypaBHeHHs. llocTpoeHne 4acTHOTrO pelieHuss HEOJAHOPOIAHOIO
YpaBHEHHUS C TIPABOH YaCThIO CIIEIUATBHOTO BUA METOI0M HEOIpeIeIeHHbIX K03(h(PHUIIMEHTOB.
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4. YuebHo-meToaHYecKOe M HHPOPMANHOHHOE obecnedeHne
AHCHHIINHBI (MOAYJIsT)

4.1. Cnucok 0CHOBHO# JIMTEPATYPbI

1. [Tantenees, A. B. Marematuueckuii ananus: yueGroe nocoGue / A.B. INanTesnees,
H.N. CaBoctesinoBa, H.M. ®@eznoposa. - Mocksa: UHOPA-M, 2021. - 502 c. (OBLZAMUndpa-M»)
2. llepuines B.I'. Matematnyeckuii ananus: yueGnoe nocobue / ,: Ilepunes. — M.:

HHL| HH®PA-M, 2019. — 288 c. (OBC «Undpa-M») C TR NN
(;—(2’.’ Z FOMaAdBEKOBG
4.2. Cnucok };lOllOJlHHTeJIbHaTypH'
1. Kpacc, M.C. Matemaruka a1 95KOHOMHYECKOTOBaKd, aBpuara: yueOnuk /M.C. Kpacce,
B.I1. Yynpeinos. — M.: HUL| UH®PA-M, 2020. - 472 ¢. (BBC « Hopa-M»)
2. Kyxosa, I'. C. Maremarnuecknii ananus B npmepax u 3agauax. U, 1 ydebHoe nocodue /
['. C. Xykoga, M. ®. Pywaiino. - Mocksa: UHOPA-M, 2020. - 260 c. (OBC «HMudpa-M»)
3. Kyxosa, I'. C. Matematuyeckuii ananus B npumepax u 3agauax. 4. 2: yuebHoe nocobue /
I. C. XKykosa, M. ®@. Pywaiino. - Mocksa: UHOPA-M, 2020. - 544 c. (35C «Hudpa-M»)

4.3. Ilepeyennb pecypcos HHPOPMANHOHHO-TE.IEKOMMY HHKAIIHOHHO# CeTH
«HHTEpHET _
Tabmuua3. [lepeyens HHOPMALHOHHBIX pecypcon

Ne HaumeHoBamue AJpec
n/n ¢
I. | ®enepanbhbiii nopran Poccuiickoe o6pasopanme http://www.edu.ru/
2. | Maremaruueckas sHUMKIONE AU http://gufo.me/matenc_a
3. | Caiit Anekcanapa Jlapuna: «Kypc Bbiciueit http://alexlarin.net/
MaTeMaTUKK))

4.4. Metoauveckne yKasanusi A/1s1 00y4aK0IAXCS 110 OCBOEHHIO AHCIMIIHHBI

(Moay110) M caMoCTOSITEILHOM PalOThI
i Huddepenumansioe ucuncnenne: yued.-metoa. nocobue / cocr.. M.B.Ipyuuna,

B.H.ba6un, P.T.bunbaanos; HorocuG. roc. arpap. yn-r. MHkeHepHbIH HHCTHTYT — Hosocubupcek,
2015-91 c. :

2. WuTerpanbHoe ucumcrienne:  yueG.-meton. mnocobue / cocr.:. B.H.BaGum,

P.T.bunbaanos, M.B.I'pynnna; HoBocu6. roc. arpap. yH-T. Muikenep.un-t. — HoBocubupek, 20135,
- H7ec.

4.5. Tlepeuenb - MHPOPMAUMOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX npu
OCYIIECTBJIEHHH 00pa30BaTe/ILHOI0 MNpolecca Mo JUCUMIUIMHE (MOAYJII0),
BKJIIOYasi 1nepevyeHb MPOrpaMMHOro obecmeyeHHss W HHPOPMALMOHHBIX

CIIPABOYHLIX CHCTEM, HATVISIHBLIX NOCOOH i
Tabnnua4. llepeyeHb MMIEH3HOHHONO NPOrPAMMHOro obecnedenns

Neo Haumenosanue Kon-o Tun nuuensnu uan
n/n KJIHO4Ei npasoodaanarelsb
1. | MS Windows 2007 1 Microsoft
2. | MS Office 2010 Prof (Word, Excel, Access, ] Microsoft
PowerPoint)
3. | bpoysepMozillaFireFox 1 MozillaPublicLicense
4. | Toutoeslii kanent Thunderbird 1 MozillaPublicLicense
5. | aiinoswiii MeHemkep FreeCommande I becnnathas
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Tabnmuma 6. [lepeuens miakaToB (MO TeMam), KapT, CTEHAOB,

(UIBEMOB U T.J.

MAaKETOB, IPE3CHTALUM,

No Tun HaumenoBanue [Ipumeuanue
/11
1. | [Inakar Tabymia mpou3BOTHBIX 2 miakara
2. | Ilnakar Tabnuia uHTErpaIoB 2 njakara
5. Onucanue MaTepUAJIbHO-TeXHUYECKOH 0a3bl
Tabnuua 7. IlepeueHpb UCIONB3YEMBIX TOMEIICHUN
No Tun aynuropuun [Tepedyens obopymoBaHUS
ayJIUTOPUU
H-307 Aynutopus i 3aHsatui | [lepeHoCHOM BHACOPOEKTOP, TOCKA yueOHasl,
«YueOHast CEMHUHAPCKOro THUIIA, HOYTOYK MEPEHOCHOM.
ayTUTOPHS» IPYMIOBBIX u
WHIMBUTYTbHBIX
KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTECTaIUH.
A-4 Aynuropus Buneonpoextop, MPOEKIIMOHHBIN 9KpaH,
«JlexnmoHHasT | JTEKIMOHHOTO THIIA HOYTOYK, ayIMOYCHIJIMBAIOIIAS cucrema,
ayTUTOPHS» MUKpPO(OHBI 2 IIT., 3KpaH, JOK-Kamepa, IOocKa
MapKepHasl.

6. Ucnnonib3yemble HHTEPAKTUBHBbIC GOPMBI 1 METOAbI 00y4eHHSI 10 IMCHUIJIMHE

Tabnuna 8. AKTHBHBIE U HHTEPAKTHBHBIE (DOPMBI U METOIbI 0OyUEHUS

No Tema Koa-Bo | Buja yueOoHbIX Hcnonb3yemble DopMupyemble
n/n 4acoB 3aHATHI HHTEPAKTHBHbIE KOMMETEeHIINN
oOpa3oBaTesibHbIE (OK, OIIK)
TEXHOJIOTHHU
1. OK-7, OIIK-2,
MHoxecTBa 4 JI Meroa «Kpyrioro cTona» OITK-5
2. AHaJIn3 KOHKPETHBIX
@DYHKIUU HECKOJIBKUX o
6 I13 y4eOHBIX CUTYaINH
MEPEMEHHBIX
(casestudy)
3. Tpenen AHanmn3 KOHKPETHBIX
HEIPEPBIBHOCTD p N OK-7, OIIK-2,
6 13 YUeOHBIX CHTYaIUH
(YHKIIMY HECKOIBKUX OIIK-5
(casestudy)
MIePEeMEHHBIX
4. OKcTpeMyMBbl GYHKLIUH AHaJn3 KOHKPETHBIX
HECKOJIBKHMX 6 113 y4eOHBIX CUTYaIUH
MEPEMEHHBIX (casestudy)
5. OrmpeneneHHbIC U AHamu3 KOHKPETHBIX
HECOOCTBEHHBIE 6 113 y4eOHBIX CUTYyaIUH
HMHTETPaJIBI (casestudy) OK-7, OIIK-2,
6. N AHaNmM3 KOHKPETHBIX OIIK-5
Heonpenenénnsie N
8 I3 YUeOHBIX CHTYaIUH
WHTETPabI
(casestudy)
Hror 36
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/. IlopsAOK aTTeCTALlUM CTYACHTOB 10 TUCIHUIIMHE

Jlnist aTTecTallii CTYI€HTOB 10 JUCHUIUIMHE UCTIOIB3YETCs TPAAUIIMOHHAS CUCTEMa OLCHKH
3HaHWM.

®opma arrectanuu — 3auem (1 cemectp).

IIpy HEBBINOIHEHUU OOYYAIOIIMMCS 3a/laHUi 10 AUCHUIUIMHE U / WM HAIUYUH [IPOITYCKOB
6omee 50% 3aHATUN TIO AUCHUILTHHE 00yUYaIOIIMKCS K cllauye 3a4eTa He JOIyCKaeTCs.

«3auTeHO» BBICTABIIACTCS OOy4aromeMycs, KOTOPBIH TBEPIO YCBOHJ IPOrPAaMMHBIN
MaTepHal, TPaMOTHO U IO CYIIECTBY, 0€3 CYyIIECTBEHHbIX HETOYHOCTEH OTBEYaeT Ha BOIPOCHI,
BJIaJiceT HEOOXOAUMBIMU HaBBIKAMH M ITPUEMaMH BBITIOTHEHUS MPAKTUYECKUX 3aJaHHM.

«He 3aureHo» BhICTaBiIAETCS O00YyYarOmEMyCsl, KOTOPbI HE 3HACT 3HAYUTEIHHOH YacTH
IPOrpaMMHOI0 MaTepHala, AONYCKAaeT NPUHLMINAIbHBIE OMIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTPYAHECHUSMH BBIITOJIHAET IPAKTUYECKUE 3a1aHUS.

dopmMma aTTecTanuu — sxzamer (2 cemecTp).

Kpumepuu ouenku 3nanuii cmyoenmos Ha skzamene:

— OTMETKAa «OTJIMYHO» BBICTABJSICTCS CTYACHTY, €CIIM OH TJIyOOKO W TPOYHO YCBOWII
MPOrPaMMHBIA MaTepua, HCUEPIIBIBAIONIE, TOCIESIOBATEIIBHO, YETKO M JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBAaTh TEOPHIO C TPAKTHKOW, CBOOOIHO CIIPABISETCA C 3a/ladyaMH,
BONIPOCAaMH H JIPYTMMH BHJIaMU TPHUMCHCHUsS 3HAHWUW, TPUYEM HE 3aTPYIHSETCS C OTBETOM IIPHU
BUJIOM3MCHCHUH 3aJaHH, HCIIOJIB3YyeT B OTBETE Marepwal MOHOrpaduueckodl murepaTypsl,
MPABHIIEHO OOOCHOBBIBACT MPUHSATOE PEIICHUE, BIAJICET PA3HOCTOPOHHUMHU HABBIKAMU U TIpUEMaMu
BBITOJIHCHUS TPAKTHYECKUX 3aj1ay.

— OTMETKA «XOPOIII0» BHICTABIISICTCS CTYJICHTY, €CJIM OH TBEPJIO 3HAET MaTepHal, TPaMOTHO
U TI0 CYIIECTBY HM3JIaracT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
NPaBUIBHO TMPHUMEHSET TCOPETUYCCKUE IOJIOKEHHUS MPHU PEIICHUM NPAKTUYECKUX BOIPOCOB U
3a/1a4, BIajceT He0OOXOIMMbIMHA HaBBIKAMU U TIPUEMaMH MX BBITIOJTHCHHS.

— OTMETKA «yA0BJIETBOPUTEIbHO» BBICTABIISICTCS O0YJarOMIEMYCs, €CJIM OH UMEET 3HAHUS
TOJNBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajei, JEMOHCTPUPYET HEIOCTaTOYHO
CUCTEeMATH3UPOBAHBI TEOPETUYCCKHUE 3HAHUS MPOrPAMMHOTO MaTepHalia, JOMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO TpaBUIbHBIE (OPMYIUPOBKH, HAPYIICHHUS JIOTMYECKON IOCIIe0BAaTeIbHOCTH B
U3NIO)KEHUU TPOrPaMMHOTO  MaTepualla, HCHBITHIBACT 3aTPYAHEHUS TPU  BBIMOJIHEHUU
MPAKTHYECKHUX PadoT.

— OTMETKa «HEY/JAOBJIETBOPUTEJIbHO» BBICTABISETCS OOYYaromeMycsi, KOTOPbIi He 3HAeT
3HAUUTEPHOH YacTH TPOTPAaMMHOTO MaTepuaya, JIOMYCKAaeT CYIICCTBCHHBIE OIMOKHA TPH €ro
U3IIO)KEHUU, HEYBEPEHHO, C OONBIIMMU 3aTPYAHCHUSMH BBIIOJHAET MPAKTHYECKHE pPaOOTHI.
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8. CornacoBanme paGoyeii nporpaMmsl

CootBercTByeT yueOHOMY TMUlaHy, yTBepikKIcHHOMY VYuenbiM cosetom ®IBOY BO
Hosocubupckoro I'AY, nporokon ot « 28 » mas 2020 r. Ne 4

PaGouas nporpamma o6cyxaeHa u yraepaeHa

Ha 3acelaHuy Kadeapbl
POTOKOI OT « ,é’Z» Z3 20@. N XK

3aseaytolMid kadeapoit, KaHjl. TexH. Hw
e —— o

JOLEHT DA — B.H. Babun
{A0/MKHOCTS) NOANMCHL PHO

[Ipeacenarens YyeGHO-METOAHUECKOrO COBETA
(baKy1bTeTa 5KOHOMMKHM M yNpaBJIeHNs, KaHl. Z

9KOH. HayK, OLEHT 7/ el A", AHTOLIKMHA
(AOIKHOCTD) NnoanMch DOHO
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