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1 IlepeyeHb IVIAHUPYEMbIX pe3y/IbTaTOB 00y4YeHHs MO AUCHUILIMHE (MO-
AYyJ110), COOTHECEHHbIX C MJIAHUPYEMbIMHU pe3y/ibTaATaAMU OCBOEHHUA 006-
pa3oBaTe/IbHOM NPOrpaMMBbl

1.1 Hesin AUCHUNIIIUHBI

L[CJ'II) MMpernoJaBaHus MaTEMAaTUICCKUX JUCHUILIIMH B BVY3e AJid CTYACHTOB MHXCHCPHBIX CHCHH&HLHOCTCﬁ —
O3HAKOMHTH CTYACHTOB C OCHOBAMU MaTEMaTU4YC€CKOI'O arrapara, HGO6XOZ[I/IMOFO JJ1 pEIICHUS TEOPETUIC-
CKHUX M MPAKTUICCKUX MHXKXCHEPHBIX 3a4a4; IPUBUTH CTYACHTaM YMEHHUC CAMOCTOATCIIbHO U3YyYaThb y‘IGGHYIO
JIATCPATypy IO MAaTEMATUKE U €€ NPUTIOKCHUAM; PA3BUTH JIOTUYCCKOC U AJITOPUTMUYCCKOC MBIIIJICHUC, T10-
BBICUTH O6H.II/Iﬁ YPOBCHDb MaTeMaTHIeCKOHN KYJIBTYPBHI, BBIpa6OTaTB HABBIKK MAaTEMATHYCCKOI'O NCCIICA0OBAaHUA
IMMPUKIIAIHBIX BOIIPOCOB.

1.2 IlepeuyeHb popMHUpPYyeEMBIX KOMIIETEHI M

B pesynbTare OCBOCHHS MUCIHILIMHBI (MOIYNsI) ¥ 00YYarOmEerocs MOHKHBI CHOPMUPOBATHCS CIEAYIOIINE
KOMITETCHIINH, BBIpQKEHHBIE Yepe3 pe3ybTaT O0y4YeHHUs! 10 AMCUUILINHE (MOAYIS), KaK 4acTh pe3yibTaTa
OCBOCHUS 00pa3oBaTeNIbHOM mporpaMmel (panee — OI1):

1.2.1 O6meKyabTypHble KoMneTeHnum (OK)
Hucuunmuna He GopMuUpyeT OOIEeKYIbTYpHbIE KOMIIETCHIIHH.

1.2.2 O6menpodeccuonanbubie Komnerenuuu (OIIK):
KOMHCTeHHI/Iﬂ Hepequb TJIaHUPYCMBIX PE3YJILTATOB 06yquM51 10 AUCLMIIJIMHC
HTudp CopepxaHue

3HaTh:

3.0IIK-2.1.6 OcHOBHBIE OHATHA U METOJbl AaHAINTHUECKOW T€OMETPUH, JTNHEH-
HOM anreOpsl, aupGepeHInaTbHOr0 U HHTErPAILHOTO MCUUCIICHHS, TEOPHU Be-
POSITHOCTEH, MaTeMaTHYECKOH CTaTUCTUKH, (DYHKIMH KOMIIEKCHBIX MEpeMEH-
HBIX

CriocobHOCTB TIpH-
MCHATH COOTBECT-
CTBYIOIUH (PU3HKO-
MaTeMaTHYeCKU
anmnapar, MeTO/bI
aHAIIM3a U MOJICITH-
pOBaHMUs, TEOpETUYE-
CKOT'O ¥ 9KCIIepPH-
MEHTAJIBHOI'O HCClie-
JIOBaHUs [P pelLIe-
HUHM Tpodeccuo-
HaJIbHBIX 3aJ1a4

OIIK-2 YMmers:
V.OIIK-2.1.7 TlpuMeHsAT, METOABl MaTEeMaTHYECKOIO aHaju3a IMpU PEIECHUU

HWHXXCHCPHBIX 3a4a4

Baagers:
H.OIIK-2.1.7 MHCTpyMeHTapueM AJIs pelieHHst MaTeMaTHYeCKUX 3a/1a4 B CBOEH
MpeIMETHON 00J1acTH

1.2.3 TIIpodeccuonanbHbie KomnetreHuuu (IK)
Hucuunnuna He GopMupyeT npodeccuoHaIbHbIE KOMIIETEHIINH.

1.2.4 TIIpodeccuoHa/ibHbIe KOMIETEHIMH Npoduas uam cnenquaausanum (IKC)
JuctumnuHa He popMupyeT mpodheCCHOHANTBHBIE KOMIIETSHIIMY TPOQWIIS WIH CIICTIHATH3AIIH.

1.2.5 KomnerentHoctu MK II/IHB (KMK)
Hucuunmuna He Gopmupyet komnereniu MK TTTHB (KMK).



2 MecTo AMCHUIUIMHBI (MOAYJiA) B CTPYKType OGpa3oBaTe/IbHOW MHpo-
rpaMmbl

Juctuurimaa (MOIyTh) peau3yercs B paMKax 6a30Boit JacTH

(6a30Boii, BapHaTUBHOU WM (HaKyIbTATHBHOM)

OCHOBHOM MpodeccHoHabHON 00pa30BaTeIbHON POTPaMMEI.



3 06beM AUCHUIUIUHBI (MOAYJIA) B 3a4eTHbIX eguHnLax (3.E.) ¢ yka3aHueM Ko/iMYecTBa aKkaJeMUuYeCKUX UM acT-
POHOMMYECKHX 4YacOB, BblJA€/IEHHbIX HAa KOHTAaKTHYK paGoTy oGydYawuIMXcs C InpemnojaBareseM (Mo BHAAM
y4eOHbIX 3AHATUM) U HAa CAMOCTOATE/IbHYI0 Pa60Ty 00yYaIOLMUXCS

Jnst 3a04HOM dbopmbl 00ydeHUS ™!
(O4HOM, OYHO-320YHOW MJIM 3204HOI)
Bcero uacos Bcero
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4 CopaepkaHMe JUCLHMILUIMHBI (MOAYJIS1), CTPYKTYPUPOBAHHOE MO TEMaM
(pa3aesiaMm) ¢ ykazaHHMEM OTBEJEHHOr0 Ha HMX KOJIMYECTBAa akaje-

MHUYECKHX YaCOB Y BUAOB Y4€OHbIX 3aHATUHA

4.1 Pasaenbl U TeMbl JUCLUMIUIMHBI (MOAYJA) M TPYAOEMKOCTb IO BHUJAM
y4eOHbIX 3aHATHUH (B aKaJeMH4YeCKHX 4acax):
Pa3zoenvr u memot Buowt yueonwvix 3anamuii, eéxnrouas CPC
Ne | Oucyunnunst (Mody- Jlex Jao Ilp CPC
) 0033|0033 ]|0]03|]3]o0]03]3
1 kypc
1 Jluneiinas aaredpa u reomeTpus
11 DJeMeHTHI JIMHEHHOMH aJ- ’ 10
reOpbl
12 DIeMeHTbI BEKTOPHOM aJi- 12
reOpbl
13 DJeMeHTbl aHATUTHYECKON 14
TEOMETPHH
2 BBenenne B MaTeMaTHYECKUI aHAIN3
91 OCHOBBI IPENIENFHOTO aHa- 5 8
am3a
3 JAuddepenuuanbHoe ucunciaeHue pyHKUMiA 01HOH NepeMeHHOM
Huddepennuansroe mc-
3.1 | uucnenue QyHKIMH OHOM 2 10
NepeMeHHON
3.2 [Mpunoxenus muddepen- 12
[MAJIBHOTO HCYUCIICHUS
4 AJredpa KOMILIEKCHBIX YHCeT
a1 KOMI‘[j'IeKCHLIe qucia U 14
IeiicTBUSL C HUMI
5 HNuTerpanbHoe ucunciaeHue GyHKUUH 0O1HOM MepeMeHHOM
51 Heonpenenennslii unre- 5 10
rpai
5.2 I/IHTel"paHBHafI cyMMa. 5 8
Ornpe/iesIeHHBII HHTETpall
6 DYHKIMH HECKOJIBKUX MepeMeHHBIX
6.1 IMousiTue GyHKUMI He- 15
CKOJIBKUX MEPEMEHHBIX
Huddepennmansroe wc-
6.2 upcienue GpyHKuunii He- 14
CKOJIBKUX MEPEMEHHBIX
7 JuddepenunanbHble ypaBHEeHUs!
71 Juddepenimanbabie ypas- 5 8
' HEHHSI IEPBOTO MOPsIKa
79 Juddepennmanpasie ypas- 10
' HCHHS BBICHIMX IOPSAIKOB
2 kypc
8 Psajabl
8.1 Yucnosle psabl 4 2 14
8.2 ODYHKIIMOHATBHBIC PSIIBI 2 20
8.3 Pt @ypre 20
9 YpaBHeHHsl MaTeMaTH4eCKOil GuU3NKH
9.1 MeTtobl peleHyst ypaBHe- 20

HUI MaTeMaTn4eckoi ¢pu-




Pazoenvt u memot Buowt yueonwvix 3auamuii, exnrouas CPC

Ne | Oucyunnunst (Mody- Jlex Jao Ilp CPC
1) 0 03| 3|0]03|]3|0]03|3]o0]03]3
3UKH | |
10 OnepanyonHoe HCYHCICHHE
10.1 | IIpeoGpa3oBanue Jlamraca 20
Pemenne auddepenmans-
10.2 | HBIX ypaBHEHHH orneparny- 20
OHHBIM METOJIOM
11 Teopusi BeposiTHOCTEH
OCHOBHBbIC TTOHSTHS H T€O-
111 PEMBI TEOPUHU BEPOSTHO- 2 2 14
cTeit
11.2 Ciy4aliHble BeIMYHHBI 2 2 14
12 JJIeMeHThbI MATeMATHYeCKOH CTATHCTHKHI

CraTHCTHYECKUE METOIBI
00pabOTKH IKCIIEPUMEH-
TaJbHBIX JaHHBIX U PHHS-
THA pemeHnid. CTaTucTh-

12.1 20

YEeCKHE XapaKTEePUCTHKH.
IIpoBepka runotes

Uroro 18 18 330

[Mpumeuanus: O — ounas ¢opma obyuenus, O3 — o4yHO-3a0uHass Gopma oOydeHUs, 3 — 3a04HAs
¢dopMma o0yUeHwHs.

4.2 CopaeprkaHue pa3jesioB U TeM JUCIUIIUHBI
1 kypc

Paznen 1. JInneiinas anredpa u reomeTpust
Tema 1.1 DneMeHTHI TUHEHHOH anreOps

Martpuibl u AevictBus Hajg HUMH. OTNpefeNuTeNn U UX CBOiicTBa. Matpuiia, oOparHas nanHoi. Pemenne
TMHEHHBIX cucTeM 1o Gopmynam Kpamepa u metogom ["aycca

Tema 1.2 DneMeHTbI BEKTOPHOH anreopsl

BeKTOpBI. JInneiHbIe Oriepaniu HaJli BECKTOpPaMHU. basuc Ha miIockoctu U B MPOCTPAHCTBE. CKaJ'IHpHOﬁ,
BCKTOPHOC, CMCHIAHHOC MMPOU3BCACHNC BCKTOPOB

Tema 1.3 D1eMeHThI aHAIUTUYECKOH T€OMETPHUH

IIpssMoyrosibHasE cucTeMa KOOpAMHAT Ha IulockocTu. IIpocTeilmme 3ajayu aHaIUTUYECKOM Ie€OMETpHUU.
IIpsimas Ha mnockocTH. IpsMast 1 IIOCKOCTh B MPOCTPAHCTBE

Pasznen 2. BBenenne B MaTeMaTHYeCKHI aHAJIN3
Tema 2.1 OCHOBBI TIpeIETHLHOTO aHAIA3A

IIpenen ¢ynkuum B TOUKe, Ha OeckoHeYHOCTH. OMHOCTOPOHHHUE Tpesensl. HeoOxoammoe, ToctaTouHoe
YCIIOBHS CYIICCTBOBaHUS Ipejiena PyHKIUU B Touke. beckoHeuHO Maiibie 1 0eCKOHEUHO OOoJIbIne QyHK-
WY, CBS3b MEX Ty HUMU. CpaBHEHHE OCCKOHEYHO Malbix. PasznmoskeHue (QyHKIUHM, UMEIOIIEH, Ha TIOCTO-
SHHYIO B OecKOHEYHO Manyto. OCHOBHbBIE TEOpPEeMbI O Tipesenax. [IepBoiii 1 BTOpO 3aMedaTeNbHbIE Mpe-
JIeTIbl
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Paznen 3. JuddepennuaibHoe ucuucaeHue GyHKIUiA 0HOI MepeMeHHOI
Tewma 3.1 Iuddepennuansaoe ncuncienne GyHKIUN 0AHON epeMeHHON

IIponseognas. IlpaBuna muddepennuponanus. Tabnuia nponsBogHsX. [Ipon3BomHas cioxHOW QyHK-
mun. OOpatHast pynkums u e€ auddepenuuposanue. nddepeHmpoBaHNe HESIBHO H MapaMETPHYECKH
3amanHbIX (pyHkuuit. Jlorapudmudeckoe muddepennnposanue. [IponsBognapie BEICIINX MOpAakoB. [Ipu-
pamenne QyHKuun, AuddepeHman GyHKIuu

Tema 3.2 Ipunoxenust qudhepeHIInatbHOr0 HCYUCICHIS

YcnoBus MOCTOSTHCTBA, BO3pAacTaHus U yObIBaHUS QyHKIHU. JlokanmpHbIe SKkcTpeMyMbl (GyHKIMH. Heob-
XO/IMMO€ M JI0CTAaTOYHOE YCJIOBHS CYIIECTBOBAHUS dKCTpeMyMa. OThICKaHHE HanOOJBIIETO U HAaUMEHb-
1Iero 3HaueHui ()yHKIWH, HENPEPBIBHOM Ha OTpe3Ke. BhImykiiocTs 1 BOTHYTOCTh Tpaduka ¢pynkuuu. He-
00X0MMOe U JOCTAaTOYHOE YCJIOBHUS CYIIECTBOBAHUS TOYKH IEepernda. ACUMNOTOTH rpaduka QyHKINH.
OO0mast cxema HcclieIoBaHusl QYHKIIUH U MOCTPOSHHS Tpaduka

Pasjnen 4. Auire6pa KOMIJIEKCHBIX YHCeJI
Tema 4.1 KoMIiekcHbIE Unciia U AEUCTBUSA C HUMU

Muumsble BeanuuHbl. IloHSTHE KOMIIIEKCHOTO 4ncia. Pa3anuHbie q)OpMLI 3allMCHU KOMIIJICKCHBIX YHCECII,
JIEHCTBYS HaJl KOMIUIEKCHBIME guciamu. Gopmyna Ditnepa, hopmyna Myaspa. @opmymna Ditnepa, dop-
Myna MyaBpa

Pa3nen 5. UuTerpanbHoe ucuunciaenue GyHkuuii oqHoi mepeMeHHOI
Tema 5.1 HeonpeneneHHblil HHTErpal

[lepBooOpa3Has U HeompeAeaeHHbIA UHTErpajl. Tabauiia OCHOBHBIX WHTErpajioB. O0IIMe METObl UHTE-
rpupoBanus. YacTHbIE ciiyyan

Tewma 5.2 UuterpansHast cymma. OnpeiesIeHHbIA HHTETpal

Ompenenennslii uaTerpain. CBoiicTBa OmpeeeHHOr0 HHTerpaia. ['eoMeTpudeckue MPUIOKEHUS OIpe-
JIeIICHHOT0 nHTerpasia. HecoOcTBeHHBIE HHTErPaIBI

Pa3znen 6. ®yHKIIUM HECKOJBKUX MePeMeHHbIX
Tewma 6.1 [ToraTre QyHKINN HECKOIBKUX IMEPEMEHHBIX

(DYHKI_[I/II/I HCCKOJIBKUX TCPEMCHHBIX. O6nacTb OIpEACICHU. Hpez[eﬂ, HCIIPECPBIBHOCTH (l)yHKL[I/II/I HC-
CKOJIBKUX MEPEMEHHBIX

Tema 6.2 Inddepenuuansaoe nucunciieHne GyHKINH HECKOIbKUX TePEeMEHHBIX

YacTHble IPOU3BOIHBIC (PYHKIIMH HECKOJILKUX MEPEMEHHBIX, UX TeoMeTpuiecknuil cMbicit. [TomHbrit aud-
¢epennman. Ilpumenenune nuddepeHnnana B NPUOIMKEHHBIX BBIYUCICHHUAX. DKCTPEMYMBl (YHKIUH
JIByX TIEPEeMEHHBIX, HEOOXOIMMBbIE W JTOCTATOYHBIE YCIIOBHUS CYIIECTBOBAHHA JKCTPEMyMa. Y CIIOBHBIN
skcTpemyM. HanmMensbinee n HanOonpliee 3HaueHUst (PYHKLIUU B 3aMKHYTOH 00JIaCTH

Paznen 7. lud¢epennuanbHble ypaBHeHUS

Tema 7.1 Iuddepenipanpabie ypaBHEHHS IEPBOTO MOPSAKA



[Tonstue nuddepenumansHoro ypapHenus (V) u ero pemenus. I[Mopsaok ypaBuenus. J[Y mepsoro mo-
psiAKa, pa3pemeHHOe OTHOCHTEIHHO MPon3BoaHON. 3amada Komm. @opMymupoBKa TEOpEMBI CYIIECTBO-
BaHUs W equHCTBeHHOCTH. OOIee n yactHoe perienus Y. JIY ¢ pa3aencHHBIMU U pa3ACsSIONIMMUCS
nepemeHHbIMA. OnHOpoausie Y. JInuneitnsie 1Y nepBoro nmopsinka, ypasHeHust beprymum

Tema 7.2 IuddepeHnuanabable ypaBHEHUS BHICIIUX HOPSIKOB

JY Beicmux MOpsiaKoB, pa3pellI€HHBIE OTHOCUTEIBHO CTapIleld IPOU3BOAHON. POPMYNIHPOBKA TEOPEMBL
0 CYIIECTBOBAaHMM M eanHCTBeHHOCTH. O0Imee pemenue. J[Y BTOporo nopsaka, HOMyCKarOIUe MOHMKE-
Hue nopsaka. Jluneitnesie JIY BTOporo nopsjaka

2 kypc
Paznea 8. Paanl
Tema 8.1 Hucnossie psiibl

UwncnoBoit psia. 3HAKOMOJIOKUTENbHBIE psAasl. HeoOxomumoe 1 J0CTaTOYHOE YCIIOBHE CXOTUMOCTH Psia.
JlocraTouHble MPU3HAKU CXOJIUMOCTH PSJOB (CpaBHEHHE psIOB, Npu3Hak JlamamOepa, paaukaibHBIA U
WHTETpabHbIN npu3Haku Kommm). 3HakonepeMeHHbIe psabl. AOCONIOTHAS W YCIIOBHAS CXOAMMOCTH PSa.
3uakouepenyromuecs psaapl. Teopema JleitOauIa

Tema 8.2 OyHKIMOHAJIBHBIE PSAIbI

OyHKIMOHATBHBIN psif. O0IacTh CXOAMMOCTH (YHKIMOHAIBLHOTO psifa. MHTepBal U paguyc cXOoIuMo-
ctu. Crenennsle psaapl. Teopema Abens. MaTepBan u paanyc cxogumocTd. Psapr Teitnopa. Pasnoxenne
HEKOTOPBIX AJIEMEHTAPHBIX (DYHKIHH B CTETICHHBIE PSIbI

Tewma 8.3 Psasr @ypobe

Psiner @ypre. [loctanoBka 3amaun. Psanet @ypbe 1 YeTHBIX, HEYETHBIX PYHKINHN, 1151 QYHKIIHHA C TIepH-
onoMm 2|. Paznokenne Henepuoauueckux GyHkiwmii B psig @ypee. Pag Oypee na [0, |]. TTonsTus o npeod-
pazoBaHuu u uHTerpaine Oypoe

Pa3nen 9. YpaBHeHusi MaTeMaTu4ecKkoi Gu3nku

Tema 9.1 Metoap! penieHns: ypaBHEHHI MaTeMaTHIeCKON (DU3UKH
YpaBHeHus maremaTuyeckoil puszuku. Metog @ypoe. Popmyna Hanambepa
Paznen 10. OnepaunonHoe ucumncaeHue

Tema 10.1 TIpeobpa3zoBanue Jlamnaca

[Ipeobpaszosanue Jlamnaca, ero cBoiictBa. Knace opurnnanos. Knace nzo0paxenuii. OCHOBHBIE TEOPEMBI
oneparonHoro nucunciaerna. CrocoOsl BOCCTAHOBIEHHSI OPUTHHAIIOB 110 H300PaXKEHHIO.

Tema 10.2 IIpumeHenue npeodpazoBanus Jlamnaca s pemenus nudpepeHInaNTbHBIX YpaBHEHUH

Pemenne nuddepeHunanbHpIX ypaBHEHUH U cUCTEMbI JU(QepeHINaIbHBIX YPaBHEHUH ONepanroOHHBIM
METOAOM

Pasnen 11. Teopust BeposiTHOCTEH

Tema 11.1 OcHOBHBIE TIOHSTHS U TEOPEMBI TEOPHUH BEPOSATHOCTEH
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IIpenmer teopuu BepostHocTeil. CoObiTHe. OnbiT. Kiaccudukanys coObITHI. DIeMEeHThl KOMOUHATOPH-
ku. Knaccuueckoe U reoMeTpuyecKkoe OIpeseiieHus BEpOATHOCTH. Y CIIOBHas BeposSTHOCTh. HezaBucu-
MocTh coObITHil. Teopembl crnoxeHus: (0OMMA cay4aid W ciydail HEeCOBMECTHBIX COOBITHIT). DopMyIbl
TIOJTHOM BepOSITHOCTH | baifeca. Cxema He3aBUCUMBIX ucnbITannid. @opmynsl bepaymm. Teopemsr Mya-
Bpa-Jlamnaca u Ilyaccona

Tewma 11.2 Crryqaiinbpie BeTHIUHBI

Crnyuaitapie Bemuunnbl (CB). Pan pacnpenenenns. Oynkius pacupenenenns. [ImoTHOCTs pacmpenene-
Hust. Yncnossle xapaktepuctiki CB: MaTeMaTHyeckoe OXUIIaHHUE, TUCTICPCHS, CPEHee KBaApaTHIECKOE
otkioneHne. OCHOBHBIE 3aKOHBI pactipenenenus CB (bunomuansHoe, [lyaccona, paBHOMepHOE, OKa3a-
tenpHOE). JIBymepubie CB

Paznea 12. Jj1eMeHTbI MATEMATHYECKOH CTATHCTHKH

Tema 12.1 Cratuctuueckue MeToJbpl OOpabOTKH IKCIEPUMEHTANBHBIX JaHHBIX M MPHUHATHS PEUICHUH.
Craructuyeckue xapakrepuctuku. [IpoBepka runores

Maremarndeckasi cTaTHCTHKA. Mojenu ciydaiHbIX mporeccoB. CTaTHCTHUECKHE METOIbI 00pabOTKH
SKCIIEPUMEHTABHBIX NaHHBIX. [ 'eHepambHas cOBOKYMHOCTh. Bribopka. CriocoOsr oTOOpa, odecneunBaro-
[IME PeNpe3eHTaTUBHOCTh BBIOOPKHU. CTaTHCTHUYECKHH psAJ. DMIUpUYEcKoe pacripexaenenue. [lomauron.
I'mcrorpamma. Cpennee 3HaueHue, pasopoc. CraTucTuueckasi mposepka runotes. Kpurepuil cormacus
[Mupcona.

4.3 Copaep>kaHue JIAGOPATOPHBIX PadOT
Jucuumnirza He npeaycMaTpuBaeT J1adopaTopHble paboThI

4.4 Copaep:XaHHe NIPAKTUYECKUX 3aHATUHN

No paznena
(TeMbl) TUCITUTUTMHBI

HanmeHnoBaHue mpakTHUECKUX padoT

1 kypc
Paszoen 1. Jluneiinas ancebpa u ceomempus

Martpurisl u geiictBug Hax HUMH. OnpeaenuTenu U uX cBoicTBa. Mat-
1.1 DnemMeHTH! TMHEHHOM anre6ps purma, obpatHas qaHHON. Panr matpuisl. Pentenne TUHEHHBIX cucTeM
no ¢popmynam Kpamepa u merogom ["aycca

Bexkropsl. JluHelHble onepanuu Haj BEKTOpaMu. ba3uc Ha MI0CKOCTH
1.2 DneMeHTHI BEKTOPHOM anredpsl | U B mpocTpaHcTBe. CKasipHOE, BEKTOPHOE, CMELIaHHOE TIPOU3BEICHNE

BEKTOPOB
IIpsimoyronbHas cucreMa KOOpAuHAT Ha IUIocKocTH. [Ipocreiimue 3a-
1.3 DneMeHTHI aHATUTHYECKOW Ireo- | Jauu aHaauTH4ecKoil reomerpun. [Ipsmas Ha utockoct. Kpussie BTo-
METpUu pOro mopsiaKa: OKpY>KHOCTb; 3JUIHIC; runepboia; napadona. [Ipsmas n

IIJIOCKOCTH B IIPOCTPAHCTBEC

Pasoen 2. Beedenue 6 mamemamudecKull AHAAu3

IIpenen ¢ynxmu B TOouke, Ha GeckoHeYHOCTH. OTHOCTOPOHHHUE IIpe-
nensl. HeoOxoammoe, 10CTaTOYHOE YCIOBHS CYIIECTBOBAaHHUS INpeaesa
¢yakun B Touke. OCHOBHBEIE TeOpeMBbl 0 mpenenax. [lepBrrit 1 BTopoit
3amedarenbpHble npeaensl. HenpeprsiBHeie ¢yHKun. HempepsBHOCTH
3JIEMEHTAPHBIX U CIOXHBIX QyHKIMHA. CBo¥icTBa (QyHKIMH HENpepbIB-
HBIX Ha OTpe3Ke

Paszoen 3. Jlugppepenyuanvroe ucuucienue pynxyuii 0OHOU nepemeHHou

2.1 OcHOBBI MPEIEIEHOTO aHAN3a

10




Ne paznena
(TeMbl) TUCITUTUTHHBI

HaumenoBanne MPAKTUYCCKUX pa60T

3.1 InddepeHnnansHOE UCUNUCICHUE
¢GbyHKUIMH OHO mepeMeHHOH

IIpoussognas. IlpaBuna nuddepenmupoBanms. Tabnuma TpPOU3BOA-
HbIX. [IponsBogHas ciaoxHoit Gpynknnu. OOpatHas GyHKIUSA U e€ nud-
tdepennupoBanne. uddepeHnnpoBanne HESIBHO W IMapaMETPUICCKU
3amaHHbIX QyHKImA. Jlorapupmudeckoe muddepenmupoBanue. [Ipo-
M3BOJHBIE BBICIINX TOpsAAKkoB. [Ipupamenne Gynkunn, nuddepeHmmnan
hyHKITHI

3.2 Ipunoxenus nuddepeHnnans-
HOT'O MCYHUCIICHHUS

Uccnenoanue Gyukuuii. Beraucienne HeompeneIeHHOCTEH

Paszoen 4. Ancebpa xomnaexcuvix yucen

4.1 KoMIieKkcHbIe Yuciia U JENCTBUS
C HUMU

Munmveie BennduHEL. [loHSATHE KOMIUIEKCHOTO uncia. PasmuaHsie ¢op-
MBI 3alUCH KOMIUICKCHBIX YHCEJ, JEHCTBHS HajJ KOMIUIEKCHBIMH YHCIIa-
mu. @opmyna Ditrepa, popmyna Myaspa

Paszoen 5. Humeepanvroe ucuucienue yHkyuti 00HOU nepemenHoul

5.1 HeomnpeneneHHb1i HHTETpA

Meton BHecenus mnon auddepernuan. MHTErpupoBaHHE MO YACTSIM.
3aMeHa mepeMeHHOH. MHTerpupoBaHue palroHadbHBIX ApoOeit. HTe-
TPUPOBAHKEC BBIPAKCHHIA, COICPIKAIIMX TPUTOHOMETPHUCCKUE BBIpaXKe-
Husi. THTerpupoBaHie uppanroHaIbHOCTEH

5.2 UnrterpansHas cymma. Onpene-
JICHHBII HHTETpain

Mertoap!l BbIUMCICHUS OIpeAeseHHOoro unrerpaia. ®@opmyna HeroToHa-
Jleitbnnma. IIpuiokeHre OIpeneNeHHOTO HHTErpaja K BBIYHCICHUIO
IUIOIIAICH IIOCKUX (PUTYp B IEKApTOBHIX W TMOJSPHBIX KOOPAWHATAX.
HecoOcTBeHHBIE HHTETPAIIBI

Paszoen 6. Qynxyuu nHeckoIbKUX nepemMenHbIX

6.2 lnddepeHnnansHOE UCUNCICHUE
(yHKIMI HECKOJBKHUX MEPEMEHHbIX

Yactaele npousBoanbie. [IpubmmxenHsle BeuucineHus. HeobGxoxumoe
yCIIOBUE DKCTpeMyMa. [locTaTodyHoe ycaoBHE MaKCUMyMa U MUHHMYyMa.
Y CI0BHBIN 3KCTPEMYM

Paszoen 7. [fudhpepenyuanvrovle ypasnenus

7.1 TnddepeHnnanbHeie ypaBHEHUS
MIepBOTo MOpPsIIKa

Opnnoponusie Y. Jluneitnsie 1Y nepBoro nopsiaka. YpaBHEHUS B MOJI-
HBIX Anddepennuanax. HTErpupyroni MHOKHUTEb

7.2 TuddepeHnnansHbIe ypaBHEHUS
BBICILIMX MOPSIKOB

Pemienne 1Y BTOpOro mopsaka, AOMYCKAarOIIUX IMOHWKEHUE MOpsJIKa.
Pewenne nuneitapix /Y BTOpOro mopsika ¢ MoCTOSHHBIMUA KO3 QHIU-
€HTaMH (OTHOPOJIHBIX U HEOJHOPOIHBIX C MPABON YaCThIO CIIEI[HATIBHOTO
BH7A)

2 Kypc

Paszoen 8. Psowi

8.1 Hucnossie psabl

Heobxoanmoe 1 10CTaTOYHOE yCIOBHE CXOIUMOCTH psifa. JlocraTouHble
NPU3HAKA CXOJUMOCTH PsAAOB (cpaBHEHHE psiioB). Jloctarodnsle mpu-
3HaKM CXOAMMOCTH psAnoB (mpusHak [lamamOepa, paanKaIbHBIN U UHTE-
TpaJbHEI pru3Haky Kommi)

8.2 OyHKIMOHANBHBIE PSIIbI

CreleHHbIe pAAbL. I/IHTepBaH " paanyc CXOAUMOCTH. Pasnoxxenue Heko-
TOPBIX JICMCHTAPHBIX q)yHKIII/Iﬁ B CTCHCHHBIC PAJbI

8.3 Psanp1 Oypee

Paznoxenne ¢pynknuii B pag @ypne. PasnokeHne 4eTHBIX W HEYETHBIX
¢yaxouid. Paznoxenne B psag @ypbe (QyHKIWHA, 3aJaHHBIX HA MPOU3-
BOJIBHOM OTpE3Ke

Paszoen 9. Ypasnenus mamemamuuecxou gpusuxu

9.1 MeTozp! pemneHus ypaBHEHHN
MaTeMaTHIeCKOH QU3NKH

Pemenne ypaBHeHHS K0JIeOaHNI CTPYHBI M YPABHEHHUS TEIUIOIPOBOIHO-
ctu. YpaBHenue Jlamaca

Pasoen 10. Onepayuonnoe ucuucienue

10.1 ITpeobpaszoBanue Jlamiaca

IIpeobpasosanue Jlammaca, ero cBoiictBa. Kiacc opurunanos. Kiacc
n3o0paxenunit. OCHOBHBIE TEOPEMBI OINEPAMOHHOTO Hcuucienus. Cro-
cOOBI BOCCTAHOBJICHHUS] OPUTHHAJIOB IO H300PaXKESHUIO

10.2 ITpumenenue nmpeodpa3oBaHus
Jlammnaca ams pemenust quddepeHmnn-
AJIbHBIX YPaBHEHUI

Pemenne nuddepeHnnanbHbIX ypaBHEHAN B CUCTEMBI Aud pepeHnnaib-
HBIX YPaBHEHHUH ONEPAaLlMOHHBIM METOAOM

Paszoen 11. Teopus eeposmuocmeii

11.1 OCHOBHBIE OHSATHS U TEOPEMBI | Teopembl crnoxenus (oOmuii ciydail M ciydaid HECOBMECTHBIX COOBI-
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Ne paznena

HanmeHoBaHue PaKTHYECKUX PadOT
(TeMbl) TUCITUTUTHHBI

TEOPUU BEPOSTHOCTEN Tnit). @opmynsl monHONW BeposTHOCTH M baiieca. Cxema HE3aBHCHUMBIX
ucnelTanuil. @opmyinsl bepaynnu. Teopemsr Myaspa-Jlamiaca u Ilyac-
CoHa
Pacnipenenenust. @ynknus pacnpenenenus. [InoTHocTs pacnpeneneHus.
11.2 Cay4aiinple BETHINHBI UYucnossre xapaktepuctuku CB. OcHOBHEIC 3aK0HBI pactpeneneHus CB.

IIpenensHBIE TEOpEMBI TEOpUH BeposTHOcTeH. [ BymepHble CB

Pasoen 12. Dnemenmol mamemamu4ecko cmamucmuKy

12.1 Cratuctuueckue MeTonsl oopa- | [loHATHEe 0 BapWaMOHHBIX psAax. OMOUpudeckas QyHKIHUS pacmperne-

0OTKHM SKCIIEpUMEHTAIBHBIX NaHHBIX | JeHus. [Ipumepsl. [loauron u rucrorpamma. Beibopounas cpensss u

u npuHATHsA pemennii. Cratuctude- | aucnepceus CTaTHCTHYECKHE OLIGHKH TeHepajbHOW cpenneit u nonu. To-

CKHeE XapakTepucTuKH. [IpoBepka YEeYHBIE OIIEHKH IJII MaTeMaTHYecKOro OXHIaHus W aucnepcuu. [lo-
THIIOTE3 rpemHocTh olleHKU. CTaTucTuieckasi poBepKa I'MIoTe3

4.5 KypcoBas pa6orta
JucuuninHa He npeaycMaTpuBaeT KypCcoByio paboTy

4.6 KypcoBo# npoexKT
JucuuninyHa He Ipe1yCcMaTpUBaeT KypCOBOU IPOEKT

4.7 CamocTtosaTesibHasA pa6oTa. KOHTPOJ/Ib CaMOCTOATE/IBbHOM PabOThI

B CaMOCTOATCIIbHYIO pa60Ty CTYACHTA BXOJUT IIOATOTOBKA K 3aHATHAM IO JUCHUIIIINHC HYTCM
HN3YUCHUA TCOPECTHYCCKOTO MaT€puajia nmo HCTOYHUKAM, YKa3aHHBIM B IICPCUHC OCHOBHOH U 0-
MOJIHUTEJIBHON JIUTEPaTyphl, BBHIMOJIHEHHE MPAKTHUUECKUX padboT, 0pOpMIIEHHE MPAKTHUECKUX
SaI[aHI/II\/’I U IMMOATOTOBKA K UX 3alIUTEC.

KoHTpoJib caMOCTOSITENNBHOM paOOTHI OCYIIECTBIISETCS B X0/1€ MPAKTHUECKUX 3aHSATUH.

4.8 HHTepakTHBHBIE POPMBbI 00yUYEeHUS
B mponecce OCBOCHUA IIaHHofI yqe6H0171 JAUCHOUIITIMHBI UHTCPAKTHUBHBIC (I)OpMBI HCIOJIB3YIOTCHA
IpU HU3Y4YCHHU CICAYIOUIUX TCM:

KoimuecTBo
Pa3nen (Tema) AUCHHMIIMHBI 4acoB

O O3 | 3
Paznen 1. JIuneitnas anrebpa u reoMeTpus 2
Paznen 2. BBenenue B MaTeMaTH4eCKUM aHAIN3
Paznen 3. luddepennmanproe ncunciaenue GyHKIUA OAHON MepEeMEHHON 2
Paznien 5. MHTerpanbHoe ncurcienne GyHKIUM 01HOM nepeMeHHON 2
Paznen 7. luddepennmanbubie ypaBHEHUS
Paznen 8. Psiap 2
Paznen 11. Teopust BepoaTHOCTEN
Hroro 8
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5 ®oHA OLLEHOYHBIX CPeACTB /Jisl MPOBeAEeHUsI MPOMEKYTOYHOM aTTe-
CTAaL UM O0YYaIOUMXCA M0 AUCHMILIMHE (MOAYJIIO)

5.1 OnucaHue moKa3saTe/ied U KpUTepHEB OLEHUBAHUA KOMIETEHI M, ONU-
CaHMe LIKaJI OLleHUBaHUSA

IToxka3aTenu oneHUBa-
Onucanne nokasaress

HUA
OO0y4JaeMbIil IEeMOHCTPUPYET CHOCOOHOCTH K ITOJIHOW CaMOCTOSITEBHOCTH (HOMyCKa-

I0TCSL KOHCYJIbTallMH C IpEroJaBaTeleM [0 COIyTCTBYIOIIMM BOIpPOCaM) B BBIOOpE

croco0a peuieHus] HEM3BECTHBIX WM HECTaHJApPTHBIX 3aJaHUH C HCIIOJIb30BAaHHEM

3HAHMH, yMEHHI M HaBBIKOB, ITOJIyYEHHBIX B XOJ€ MPOBEACHUSI OCBOCHHUS JTUCLIUILIHU-

OreHKa «OTIUYHO» (3a- | HBI, CIEAYET CUMTATh KOMIIETEHIMIO C(hOPMUPOBAHHON Ha BBHICOKOM ypoBHe. [IpucyT-
YTEHO) cTBHE C(OPMUPOBAHHON KOMIIETEHIMM HA BBHICOKOM YPOBHE O3HAa4aeT CIOCOOHOCTh

CTYZAEHTA K e¢ AaJbHEHIIeMy CaMOPa3BUTHIO M BHICOKOH aaTUBHOCTH MPAKTHIECKO-
IO MPUMEHEHHS K U3MEHSIOIUMCS YCIIOBUSIM MPO(eCCHOHANBHOM 3a1au.

OOy4aemblii IEMOHCTPHPYET CaMOCTOATENbHOEC NPHMEHEHHE 3HAaHWHM, YMEHUH H
HaBBIKOB IPH PEUICHUH 3aJaHUH, aHAIOTUYHBIX TEM, KOTOPbIE IPEIOCTABIUI TIPETIO-
JlaBaTeNb NPU MOTEHIUAIBHOM (POPMUPOBAHUH KOMIIETEHLUH, MMOJTBEPKAAET HATIU-
yue cOPMUPOBAHHOI KOMIIETEHLIMH, NIPUYEM Ha Oosiee BHICOKOM ypoBHe. Hammuue
c(OPMHUPOBAHHON KOMIICTEHIIMH Ha MOBBIIIEHHOM YPOBHE CaMOCTOSITEIBHOCTH CO
CTOPOHBI 00y4aeMOoro NpH ee MPaKTHYECKOH JEeMOHCTPALMU B XOJIe PELICHUs aHaJIo-
THYHBIX 33laHUIl CleAyeT OICHMBATh KaK IOJIOKUTENFHOE U YCTONUMBO 3aKperieH-
HOE B IIPAKTUYECKOM HaBBIKE.

OrneHka «xoportoy (3a-
YTEHO)

OO6yuaeMbIil JEMOHCTPUPYET CaMOCTOSATENFHOCTh B MPUMEHCHUH 3HAHWH, YMEHUH U
HABBIKOB K PEIIEHUIO y4eOHBIX 3aJaHUI B MOJHOM COOTBETCTBUHU C 00pa3loM, JaH-
Or1eHKa «y[OBIETBOPU- | HBIM IIperojaBaTesieM, Mo 3aJaHusAM, PelleHHe KOTOPHIX OBIJIO MOKa3aHO MpernojaaBa-

TEIBbHOY (3aYTEHO) TeJIeM, CIIeAyeT CYUTaTh, YTO KOMIETEHIN c(hOpMHUPOBaHA, HO €€ YPOBCHb HEIOCTa-
TOYHO BBICOK. IIOCKONBKY BBISBIEHO HaIM4Yue CPOPMHUPOBAHHON KOMIIETEHIMH, €€
CJIEJTyeT OLICHUBATh MOJIOXKUTEIbHO, HO HA HU3KOM YPOBHE.

OOyuaembIii HE CHOCOOEH CaMOCTOSTEIHHO IMPOJAEMOHCTPHPOBATh HANUYWE 3HAHUI
MIpU peIIeHUN 3aJaHril, KOTOphIe OBUIM IPEICTaBJIICHBI IPETOAABATEIIEM BMECTE C
00pa3loM WX pemIeHHs, OTCYTCTBHE CaMOCTOSITEIHHOCTH B NPUMEHCHHH YMEHUS K
HCTIOJB30BaHUIO METOIOB MPOBEICHUS MPE/I- AUIUIOMHOMN IPAKTHKH ¥ HECTIOCOOHOCTh
CaMOCTOSITENTFHO IIPOSBUTh HABBIK MOBTOPEHHS PEIICHUS TOCTABICHHOM 3aa4d IO
CTaHAapTHOMY 00pa3ily CBUAECTEILCTBYIOT 00 OTCYTCTBUU CPOPMHUPOBAHHONU KOMITE-
TEHIUH.

O1leHKa «HEYIOBIETBOPH-
TeJIbHOY» (HE 3a4TEHO)

5.2 TumnoBble KOHTPOJIbHbIE 33aJJaHUS UM MHble MaTepuaJibl, HEOGX0AUMbIe
AJIsI O €HKHW 3HAaHUM, yMEHMH U (WIM) HAaBbIKOB, XapaKTepPU3YIOIIUX 3Ta-
nbl GopMHUPOBaHUS KOMIIETEHIIMHA B MpoLecce 0CBOEHUsI 06pa3oBaTe/ib-

HOM NporpamMmabl
Kauecmeennuiii 607’lp06‘: NEPCUNCINTE CBOMCTBa HCOMPEACICHHOI'O UHTCIrpaJia.

. 2 1
3adaua: BeIMUCTUTE HEOTPE IENIEHHBII HHTErpai | (x +x —3x° + poc Rl sol 1) x) dx.
. % J— 5-x e J—
3aoaua: durypa, orpaHUYCHHAS TUNICPOOTION Y = ~—; M TIpAMOi y = 5 — x, BpaimaeTcs BOKpyT Oocu

Oy. Beruncnuth 00beM Teja BpaleHusI.
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5.3 HEPE‘IEHb BOIIPOCOB AJIA UTOIr0OBOT0 KOHTPOJIA 0 AUCHOUIIJIMHE

©ooo~NOOWDNPRE

e e el ol =
SuhkhwbddEoO

17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44,

SRR

48.
49.

Marpuupl. JIuHeiiHbIE ONEpali HAaJl HUMHU.
OO0paTtHas MaTpuIla ¥ BEIYUCIICHUE €€ DIIEMEHTOB.
OnpenenuTeny BTOPOro U TPETHETO MOPSAKOB U UX CBOMCTBA.
AnrebOpandeckoe AoToTHEHE. MUHOD.
HccaenoBanue u pelieHre CUCTEM JIMHEHHBIX ypaBHeHHH 1o Gopmynam Kpamepa.
HccnenoBanue U pelieHHE CUCTEM JIMHEHMHBIX YPAaBHEHUN MaTPUUHBIM METOAOM.
HccnenoBanue U pelieHUE CUCTEM JIMHEWHBIX YpaBHEHUA MeTooM ['aycca.
Bekrop. JIuneiinble onepalyiu HajJ HUIMU U UX CBOMCTBA. Teopema o pa3jioskeHUH BEKTOPa MO 0a3ucy.
CkaisipHOE TIpom3BeIcHe BEKTOpOB. ETo cBoticTRa.
BripaxkeHue ckaiasipHOTO MPOU3BEACHUS yepe3 KOOpAUHATHL. [IpuioxkeHns cKaasipHOro Npou3BeICHHUS.
BexkropHoe npousBesieHre BEKTOpoB. Ero cBoiicTBa U MpUITIOKEHHUS.
BripaxeHre BEKTOPHOTO MPOU3BEICHIS BEKTOPOB Yepe3 KOOPIAWHATEHI.
CwMerianHOe pou3BeieHNe BeKTOpOoB. Ero cBONCTBA 1 MPUITOKEHHUS.
BripaskeHre cMeIaHHOTO MMPOM3BEICHNST BEKTOPOB Yepe3 KOOPAMHATEL.
[IpsiMoyronbHas cucteMa KOOpAMHAT Ha IJIOCKOCTH U B IPOCTPAHCTBE.
OCHOBHBIE TIPHUIIOKEHUS METO/Ia KOOPAMHAT Ha IJIOCKOCTH (PacCTOSHHE MEXTY IBYMS TOUYKaMH,
JeJIeHHe OTpe3Ka B JaHHOM OTHOIICHWH, TUIOMIAAb TPEYTONBHUKA).
Buapb! ypaBHeHMI NpsAMON Ha TUIOCKOCTH.
Yrom Mexmy mpsSMBIMH Ha TIOCKOCTH, YCJIOBHS MApaUIENIbHOCTH M MEPIEHIUKYISIPHOCTA TPSMBIX.
PaccrosiHue OT TOUKHM 10 IPSMOM.
YpaBHEHMsI INIOCKOCTH B IIPOCTPAHCTBE.
[Inockocts. OCHOBHBIE 3a1a4M.
YpaBHeHUs IPSIMON B IIPOCTPAHCTBE.
[Ipsimast muHMA B ipocTpancTBe. OCHOBHBIE 3aJa4H.
Yron MexIay mpsMOW W TUIOCKOCTBIO. YCIIOBUS TIEPIEHAVKYJISIPHOCTH W TapalUIeTbHOCTH TPSMON U
IJIOCKOCTH. Y CIIOBUE MPUHAIEKHOCTH MPSIMOIT MITOCKOCTH.
Onnumnc.
lNuniep6ona.
[Tapabomna.
[penen gpyukimn (onpeaenenve Komm).
Teopema o npeacraBiaeHnn QyHKIMN, UMEIOIIMX Tpeaei (mpsmast 1 o0paTHas).
OpnHocTOpoHHME Tpeenbl. Teopema o mpesiene GyHKIUN B TOUKE.
JlBa 3aMedaTenbHBIX Tpeaea.
Beckoneuno mMaisie u 6eckoHeyHO Oonbne GyHKIH. CBOCTBA OECKOHEUHO MAIIBIX (DYHKLIM.
OCHOBHEBIE TEOPEMBI O TIpe/erax.
OKBUBAJICHTHBIE OECKOHEYHO MaJible 1 OCHOBHBIE TEOPEMBI O HUX.
HenpepriBHOCTS hyHKIIMN. [IpMepsl. ApudMeTrdeckne CBOWCTBA HETIPEPHIBHBIX (DYHKIINH.
Touku pa3pbiBa u ux knaccudukanms. OCHOBHBIE TEOPEMBI O HEMPEPHIBHOCTH.
[IpousBoanas. YpaBHEeHUs KacaTeIbHON U HOPMAJIH.
HeobOxomumoe u goctaTouHoe ycioBue mudGepeHIupyeMOCTH (GYHKIMH B TOYKE.
Teopema o cBsi3u quddepeHPyEeMOCTH 1 HEIPEPHIBHOCTH.
[paBuna auddpepeHupoBaHys.
[Ipou3sBoaHbIE NIEMEHTAPHBIX (PYHKITHH.
HduddepenunpoBanre HESIBHO 3aJaHHBIX (DYHKIIMH.
HuddepennmpoBanre QyHKIMN, 3aJaHHBIX TAPAMETPUIECKH.
Jlorapudmudeckoe quddepeHInpoBaHue.
[IponsBogHBIE BEICIIUX MOPSAIKOB (SIBHBIX, HESABHBIX U NapaMETPHUECKUX (QYHKIMIA).
Juddepenmman GpyHKIn.
OcHoBHbIE TeOpeMbl 0 TudQepeHnarax: CyMMbl, TPOU3BEIECHHS, YACTHOTO.
Huddepennuan cnoxHoi pyukuuu. Tadauma quddepeHnmanos.
IIpumenenune auddepeHimana K mpruOIKEHHBIM BEIYACICHUSIM.
[IpaBurno JlonuTans. PackpeiTe HEOMpeIeIeHHOCTENH Pa3InIHOrO BUAA.
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50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.
82.

83.
84.
85.
86.

87.

88.
89.
90.
91.
92.
93.
94.

Heobxomaumoe ycroBue Bo3pacTaHust M yObIBaHUS (DyHKIUH.

JlocTaTouHOE yCI0BHE BO3PACTAHUS M YOBIBAHUS (PYHKIIUH.

Heobxoanmoe ycioBue skcTpeMyma GyHKIHU.

JlocTaTouHOE yCII0BHE 3KCTpeMyMa (QYHKIIHH.

HawuGomnbiee v HauMmeHblee 3Ha4eHUE (PYHKIMU HA OTPE3KE.

Bremykmnocts rpaduka GyHKIMM 1 Touku neperunba. Teopema o0 MHTEpBajax BBITYKIOCTH Tpaduka
(dhyHKIHN.

Brimyknocts rpaduka GyHKINH 1 TOUKH epernda. JlocraTouHoe cyniecTBOBaHHE TOYEK Ieperuoa.
Acumnrotsl rpaduka GyHKIMH (BIBOI HaxoKaeHUs K 1 D).

@DYHKIMH HECKONBKUX NepeMeHHbIX. OCHOBHBIE TIOHATHS.

YacTtHble TpOU3BOAHBIE MMEPBOTO U BEICIINX NopsiaKoB. Teopema LlIBapia.

HuddepenmmpyemMocts (HEOOXOANMOE W TOCTATOYHOE YCIOBHSA) M MOJHBIN nuddepeHmman GyHK-
LUH.

[Ipumenenue moaoro AuddepeHnrana K mpuOIMKESHHBIM BEITHCICHIIM.

OkcTpeMyM (QyHKUMH OBYX HepeMeHHbIX. OCHOBHbIE TOHATHS.

Heob6xoanmoe ycinoBue skcTpeMmyma QyHKIUHU JBYX IEPEMEHHBIX.

JocraTo4yHoe ycnoBHe 3KcTpeMyMa (PyHKIHHU JBYX NEPEeMEHHbIX.

HaubGonpiee 1 HanMeHblee 3HaYeHNST QYHKIMU B 3aMKHYTOW 00JIacTH.

[lonsTHe HEonpeaeneHHOro HHTEerpaia. TeopeMa 0 MHOXKECTBE BCEX IIEPBOOOPa3HBIX.

CBolicTBa HEONpPEAEIEHHOr0 UHTErpaia.

Heonpenenennslil naTErpan. Merox HENOCPEACTBEHHOIO UHTETPUPOBAHUS.

Heonpenenennslil uaterpan. Meron HHTErpUpOBaHUS OJCTAHOBKOM.

Heonpenenenuslii uaTerpan. Merox HHTErpUPOBaHUSI 110 YaCTsM.

Heompenenennsiii uaterpan. aTerpupoBanne mpoCTEUIINX pallHOHATIBHBIX IPOOeit.
Heonpenenennsiit naTerpai. HTerpupoBanue pandoHaIBHBIX TIPOOEH.

Heonpenenennslii naTerpai. MHTErpupoBaHue TPUTOHOMETPHUYCCKUX (PYHKIHI.

Heompenenennsiit uaTerpan. MaTerprpoBanme UpparioHATEHBIX (QYHKIIHHA.

OnpeneneHHbI HHTETPAJ KaK MpeJiel HHTerpaibHOil cyMMbl. CBOMCTBA ONPEAEICHHOT0 HHTErpaa.
®opmyna Hetorona-JleitoHma.

HecobGcTBeHHBIE MHTETpAIBI IEPBOTO poja. JBa nMpH3HaKa CXOAUMOCTH.

HecobGcTBeHHBIE HHTETpANIBI BTOPOTO poja. [IBa mpu3HaKa CXOIUMOCTH.

I'eomeTpuueckre NpUIOKEHUs ONIPEAEICHHOI0 HHTErpajia (BbIYMCICHHE TUIOLaiell NIOCKUX (QUryp,
BBIYHCIICHHE JUTUHBI YTH TIOCKON (QUTYpPBI, BEIMHUCIIEHHE 00BEMA).

Uucnosoii psa. OcHoBHbIE MOHATHA. CBOMCTBA YHCIIOBBIX PAAOB. Ps reoMeTpryecKoil Iporpeccu.
Heo6xoauMelii TpU3HAK CXOIMMOCTH YUCIOBOTO psAa (TeopeMa U cielCcTBre). ' apMOHNYecKHi psij.
JlocTarouHble TPU3HAKKA CXOJUMOCTH 3HAKOTIOCTOSIHHBIX PsIOB (NPU3HAK CPAaBHEHMS, MpeAeTbHBII
MpU3HAK cpaBHEHMs, nmpu3Hak [lamamOepa, pagukanbHbld npu3Hak Kolm, MHTErpasbHBIN MPHU3HAK
Kormm).

3Hakouepeayrommecs psaasl. [Ipusnak JleiiOnuma.

OOmmii 1ocTaTOYHBIM MPU3HAK CXOANMOCTH 3HAKOTIEPEMEHHBIX PSAOB.

AOGCOIOTHAS M YCIIOBHASA CXOAUMOCTD YHCIIOBBIX PsI0B. OYHKIIMOHAIBHBIE PSIBI.

Creniennble psiasl. CXOOUMOCTH CTENEHHOTO psifa (Teopema Abens). MHTepBan u paguyc CXOaAuMo-
CTH.

Paznoxenue GyHKIMiA B cTerieHHBIE Psbl. PazinoxxeHne HEKOTOPBIX AIIEMEHTAPHBIX QYHKIHUHA B psit
Teitnopa (MaxopeHa).

[Ipeamer Teopuu BeposTHOCTEH. VIcTIBITaHUS M COOBITHS. BUABI CITyIaifHBIX COOBITHIA.

OcHoBHBIE (HOPMYITBI KOMOMHATOPHKH.

Kraccuueckoe onpenenenue BeposaTHOCTH. Ero cBoiicTBa.

CymmMa aByx coObIThid. Teopema cioxeHus.

[onnas rpynna coOsrtuii. Teopema caoXeHus! A1 TOJTHOM IPYIIBI COOBITHM.

[IpotuBomnonoxubie coObITHS. TeopeMa 0 cymMMe BEpOSATHOCTEHN IBYX MPOTHUBOIIOIOKHBIX COOBITHH.
[IpousBencHue cOOBITHH. Y CIIOBHAS BEPOATHOCTh. TeopeMa YMHOKEHHUS BEPOSITHOCTEH (BEpOSTHOCTH
COBMECTHOT'O TOSIBIICHHUS).
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95. HesaBucumble coObITHs. TeopeMa YMHOMXKEHHsI J1JIsl HE3aBUCUMBIX COOBITHIA.

96. BeposTHOCTH MOSABIECHHS XOTsI ObI OJHOIO COOBITHS.

97. Cosmectabie coObiTHs. Teopema CIIOKEHHs BEPOSTHOCTEH COBMECTHBIX COOBITHIA.

98. ®opmyna nomHoit BepositHocTH. Dopmyiisl Beiieca.

99. Tloeropenue ucnbitanuii. opmyna bepuymim. JlokansHas Teopema Jlamnaca. Marerpanbhas Teope-
Ma Jlamaca.

100.Bupl cayyailHbIX BETHYHH.

101.3akon pacnpezeneHus BEpOITHOCTEHN AUCKPETHOM CIIyYaiiHOM BEUYUHBL.

102. BunoMuHAIBLHOE pacIpeaeeHH e,

103.Pacnpenenenue Ilyaccona.

104.TIpocTeiimmii HOTOK COOBITHIA.

105.Maremarudeckoe OXXHIAHUE U €O CBOWCTBA. MareMaTnieckoe OKHIaHHUE YHCIIa TIOSBICHHI COObI-
THIi B HE3aBUCHUMBIX HUCIIBITAHUSX (TeOpeMa).

106. Tucriepcust AMCKpETHOMN CiydaiiHOM BenuuuHbl. PopMmyna Uit BerauciaeHus aucnepcun. CpoiicTa
JHCTICPCHUH.

107.Teopema o qucriepcuu TOSIBIICHHS COOBITHS B HE3aBUCHMBIX MCIbITaHusX. CpejiHee KBapaTHIECKOE
OTKJIOHEHHE.

108.®yukiust pacnpeeneHus i e CBONCTRA.

109.IInotHocTh pacnpenenenus. Ee cpoiictBa. HaxokaeHue (GpyHKIUM pacnpesesieHusi 110 W3BECTHON
IUIOTHOCTH.

110.Teopema 0 BepOSITHOCTH TIOMa[aHUs HENPEPHIBHOM CITy4aifHOM BEIMYMHBI B 331aHHBINA HHTEPBAIL.

111.Yucnosbie XxapaKTEPUCTHKN HETIPEPHIBHBIX CITyYalHBIX BEITUYHH.

112.PaBHOMEpHOE M HOPMAJIBHOE PACIIPEIETECHHU.

113.BeposiTHOCTE NONajaHus B 33[aHHBIH MHTEPBAl HOPMAIBHOM CITy4aifHOM BETMYUHBI.

114.Borurcnienre BEpOATHOCTH 33IaHHOTO OTKJIOHEHHS.

115.3akon Gonbiux yucen. HepaBerctso YeObiiiesa.

116.Teopema YeObimiena.

117.Teopema bepuysuin.

118.Teopema JIsmyHoBa.

119.3agaun MaTeEMAaTUYECKON CTATUCTHUKH.

120.TenepanbHas v BLIOOPOYHAst COBOKYIHOCTH. [TOBTOpHAst 1 GECTIOBTOPHAs BEIDOPKH.

121.Cnoco6s1 otOopa.

122.Craructudeckoe pacrpeiesieHue BbIOOPKH.

123.5mmnpuueckas GyHKIMS pacipe/ieieHust U €€ CBOWCTERA.

124 Tlonuron, rucrorpamMmma.

125.Cratuctuueckue OLEHKH MapaMeTpOB paclpesencHus (HeCMEIleHHas!, cMeleHHast, 3p(eKTuBHas U
COCTOSITENbHAS OLICHKH).

126.Ywucnosble XapakTepUCTHKH OIIEHOK (TOYEYHBIC OLICHKH).

127.Bunsl qucnepeuii.

128.0Ouenka renepaibHO# JUCTIEPCHH IO UCTIPABICHHON BBIOOPOYHOI.

129.Tounocts onenku. HanexnocTs. J[0BepHUTENLHBIN HHTEPBAIL.

130. ToBepuTebHbIE HHTEPBAIIBI IS OLEHKH MATEMATHYECKOTO OXKUJIAHHs HOPMAILHOTO PaCIIpeIe/IeH s
[PH U3BECTHOM M HEH3BECTHOM G.

131.MuTepBanbHast OlIEHKa CPEIAHErO KBAJAPATHIECKOTO OTKIOHEHHS.

132.T1poBepka runore3bl 0 HOPMAIHLHOM pacIpeielieHHH TeHePATbHOM COBOKYIHOCTH. KpuTepuii corna-
cus ITupcona.

133.1lens Mapkosa.

134.0Onuopoxanas uers Mapkosa. [lepexoiHbie BeposiTHOCTH. MaTpuiia nepexoa.

135.Pasenctso Mapkosa.

136.KoppensiioHHBIi 1 perpecCHOHHBIN aHATN3bI (IOHATHSL, IPUMEPHI).

137.Br160poUHbIE ypaBHEHHS PErPECCHH.

138.0Orsickanne mapameTpoB BBIOOPOYHOTO YPAaBHEHHUSI JIMHCHHON PETrPECCHH MO HECTPYIITHPOBAHHBIM
JTAHHBIM (BBIBOJ).
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139.Koppensiunonnas Tabuuma.

140.0Orpickanne mapaMeTpoB BHIOOPOYHOTO YPaBHEHUs MIPAMON JIMHUKM PETPECCHH IO CTPYIIIUPOBAHHBIM
JTAHHBIM (BBIBOJ).

141.Bei6opounsiii KO3)GHULIUEHT KOPPEISIUH. METOAMKA €r0 BEIYUCICHUS.

142.TlousTre 0 AUCTIEPCHOHHOM aHAIIU3E.

143.®akropHas 1 ocTaTOYHAs JUCIIEPCHM.

5.4 MeToAnYeCKHE PEeKOMEHAAIMHU K MPOBEJAECHHI0 UTOFOBOT0 KOHTPOJIA IO
JUCIUIIINHE

Ha wutoroserii KOHTPOJIb BBIHOCHUTCA y‘le6HBII‘/'I marcpual, paCCMOTpeHHBIﬁ Ha JICKIIMOHHBIX H

IMPAKTUYCCKUX 3aHATUAX, 4 TAKXKC TEMBbI, KOTOPLIC ObLIH IpCAJIOXKEHBI IJId CaMOCTOATCIBHOI'O

HU3Yy4YCHUSI.

®opMoii poBeIeHN UTOTOBOTO KOHTPOJIS MO JaHHOM JWCUUIUIMHE SBISETCS dK3aMeH U U -
(bepeHIUpOBaHHbBIN 3a4eT, KOTOPBIE MPOBOJSATCS B YCTHOM (pOpMeE ¢ MCIOJIb30BAaHHEM OUIIETOB,
COJIeprKalINX TEOPETUUYECKYIO M IMPAKTUYECKYIO YacTh. TakKe JOMYCTUMO MPOBEIECHUE UTOTOBO-
ro KOHTposisi B muchbMeHHOU ¢opme. O dopMe MpoBeACHHS] UTOTOBOTO KOHTPOJSI CTYISHTHI
JIOJIKHBI OBITH OIOBEIIECHBI 320J1arOBPEMEHHO.

Bo BpeMs IMOATOTOBKH K OTBETY HAa 3K3aMCHC HCIIOJIb30BAHHNC cnpaBquoﬁ JIMTCPATYPBI HE NO-
ITyCKacTCA.

6 IlepeyeHb OCHOBHOM U AOMNOJIHUTE/JbHOW Y4E€OHOM JINTEPATYypPhl, He-
00X0AMMOM JJIs1 OCBOEHUA AUCLUIIUHBI (MOAYJIA)

6.1 OcHOBHasa y4yeOHasi JUTepaTypa

1. boromonos, H. B. Matematuka. 3agauu ¢ pemerusmu B 2 4. Yacts 1 : yueOHOE mocobue mis npu-
knanHoro OakanaBpuara / H. B. Boromonos. — 2-e u3n., ucnp. u gjon. — M. : U3natensctBo FOpaiir,
2018. — 439 c.- Pexum npocryna: https://biblio-online.ru/viewer/2AD4C02D-4991-4EDE-B0OCO-
74A9C3422EBB/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1#page/1

2. Boromonos, H. B. Maremaruka. 3ajgaun ¢ pemenusMu B 2 4. Yacth 2 : yueGHOe mocodue Jyis mpu-
knanHoro OakanaBpuara / H. B. Boromonos. — 2-e u3n., ucnp. u jon. — M. : MU3natenscto FOpaiit,
2018. — 320 c.- Pexxum pocrtyma: https://biblio-online.ru/viewer/51E6289B-384F-451B-940B-
4F2D19997D3D/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2#page/1

3. bepmanr, A. @. Kparkuii kypc MaTeMaTHuecKoro aHanusa: yueoHoe nocooue/ A. ®@. bepmanr, U. T.
ApamaHoBuu. - 16-e wm3n., crep. - CII6.: Jlamp, 2010. -736 c.- Pexum pgocryna:
http://e.lanbook.com/view/book/2660/

4. bubukos, 0. H. Kypc o0bikHOBeHHBIX auddepeHraibHbIX ypaBHeHU: yaeoHoe nmocodue/ 0. H.
bubukos. - CI16.: Jlans, 2011. - 304 c.- Pexxum goctyma: http://e.lanbook.com/view/book/1542/

5. bopoaun, A. H. DnemeHTapHBI Kypc TEOpUH BEPOSITHOCTEH M MaTeMaTH4eCKOM CTaTHCTUKH: y4el-
Hoe mocobue/ A. H. Bopoaun. - 8-¢ mu3n., crep. - CIIb.: Jlaus, 2011. - 256 c.- Pexxum moctyma: http
.//e.lanbook.com/view/book/2026/

6. Topnau, b. A. Jlunelinas anrebpa: yuedbnoe nocodoue/ b. A. I'opnau. - CII0.: Jlans, 2012. - 480 c.-
Pexxum noctyma: http://e.lanbook.com/view/book/4042/

7. Topnau, b. A. MaremaTtrueckuii aHainu3: yueoHoe nocobue/ b. A. Topmay. - CII6.: Jlaus, 2013. - 608
c.- Pexxum mocryma: http://e.lanbook.com/view/book/4863/

17



https://biblio-online.ru/viewer/2AD4C02D-4991-4EDE-B0C0-74A9C3422EBB/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1%23page/1
https://biblio-online.ru/viewer/2AD4C02D-4991-4EDE-B0C0-74A9C3422EBB/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1%23page/1
https://biblio-online.ru/viewer/51E6289B-384F-451B-940B-4F2D19997D3D/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2%23page/1
https://biblio-online.ru/viewer/51E6289B-384F-451B-940B-4F2D19997D3D/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2%23page/1
http://e.lanbook.com/view/book/2660/
http://e.lanbook.com/view/book/1542/
http://e.lanbook.com/view/book/4042/
http://e.lanbook.com/view/book/4863/

10.

Kypusieko, O. JI.OcHOBHBIE ONpe/C/ICHUS U TEOPEMbI Bhiciei MmareMaTHKH [Teker] @ yueb. mocooue /
O. JI. KypusBko. - Omck : OUBT. - Y. 1. - 2010. - 60 c. — Pexum mpocryna:
http://liboivt.wixsite.com/biblioteka

Kypwnssko, O.JI. OcHOBHEIE ompe/ieNeHus 1 TEeOpEeMBbI BhICIIEH MaTeMaTuku [Tekct] : yued. mocobue.
Y. II. Maremarmueckuit ananus / O. JI. Kypussko. - Omck : OMBT, 2010. - 126 c. — Pexwum moctyma:
http://liboivt.wixsite.com/biblioteka

Munaues, B. C. Briciias MmaTtemaTtuka : yueOHUK U npaktukym / B. C. [lllunaues. — 8-e u3x., nepe-
pab. u gom. — M. : UzmarensctBo IOpaiit, 2017. — 447 c. - Pexum goctyma: https://biblio-
online.ru/viewer/6DE29633-99AC-4927-B129-4FDOAB32B648/vysshaya-matematika#page/2

6.2 JlomosiHMTe/bHAs yYeOHas JUTEpaTypa

11.

12.

13.

14.

15.

16.

17.

Anekcanapos, I1. C. Kypc ananuTiueckoi reoMeTpun U TuHelHoi anre6psl: yueonuk/ I1. C. Anek-
CaH/POB. - 2-€ u3M., crep. - CI16.: Jlans, 2009. - 512 c.-

Amnapwuna, JI. B. Uncnossie u pyHKIIMOHATBHBIE PAABL: yueOHOEe ocobue/ JI. B. Anapuna. - 2-e usg.,
uctp. - CII6.: Jlans, 2012. - 160 c.-

Bepman I'. H. COopHUK 3a1a4 Mo Kypcy MareMarnieckoro aHanusa [Tekct] : yuebHoe mocodue / I
H. bepmas. - CII6. : [Ipodeccus, 2001. - 432 c.

Bponmrreitn, M. H. CripaBouHUK 10 MaTteMaTuke Ui HHXEHEepoB U ydammuxcs BTy30B / . H. Bpon-
mreiH, K. A. Cemenpsies. - 13-e u3j., ucmp. . - M. : Hayka, 1986. - 544 c.

Brnagumupckuit, b. M. Marematuka. Oomuit kypc: yaeonunx/ b. M. Bnagumupckuii, A. b. I'opcTko,
5. M. Epycamumckwil. - 4- e uzn., crep. - CII6.: Jlans, 2008. - 960 c.-

Kypusgko, O. JI. Beiciias marematuka [TekcT] : METO/. yKa3aHUs 10 BBIMOJIHEHUIO KOHTPOJI. padoT /
O. JI. Kypussko. - Omck : OUBT. - Y. 1 Jluneiinas anrebpa, aHanutudeckas reomerpus u nudde-
peHnmanpHOe ucuncienue. - 2012, - 112 c.

Kypusieko, O. JI. Beiciias marematuka [TekcT] : METOA. yKa3aHUs 110 BIMOJHEHUIO KOHTPOJI. paboT /
O. JI. KypnsBko. - Omck : OUBT. -U. 2 NnTerpansaoe ucuncienue, auddepeHuaibable ypaBHe-
Hus. - 2012, - 65 c.

6.3 Ilepuoguyeckue u3gaHus

7

[lepeyeHb pecypcoB MHPOPMALUOHHO-TE€/IEKOMMYHUKALMOHHOMN ce-
] "UHTepHeT" (gasiee - ceTb "IHTEepHeT"), HEOOGXOAUMBIX AJISI OCBO-

€HUA AUCHUIIMHBI (MOAYJIA)

1. DnextponHas 6ubnuoreuHas cucreMa «Jlanb» [DnekTpoHHBIN pecypc]. — Pexxum gocty-
na: https://e.lanbook.com/

2. Hayunas snexktpoHHast OubanoTeka [ DIeKTpoHHbIH pecypc]. — Pexxum nocryma:
https://elibrary.ru/

3. Maremaruueckuit nopran «kEqWorld» [Dnextponnslit pecypc]. — Pexxum nocryna:
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

4. Dnextponnsblii katajgor HI'ABT [DnextporHsIii pecypc]. — Pexxum nocrtyma:
http:/libcat.nsawt.ru/
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8 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTUM, UCNOJIb3YEMBbIX NIPU OCYy-
LIeCTBJIEHUM 00pa30BaTeJIbHOT0 mponecca no AUCHuiinHe (Moay-
JII0), BK/II0Yas NepevyeHb NMPOrpaMMHOro oéecnedyeHuss 1 uHpopma-
LMOHHBIX CIPABOYHbIX CUCTEM (IIPU HEOOXO0JUMOCTH)

1. MS Excel. MaremaTuueckue BEIYUCIECHUS
2. Matlab. MaremMaTuuecKkue BEIYUCIEHUS
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9 OnucaHue MaTepHaJIbHO-TeXHPIquKOﬁ 0a3Hhl, HBOﬁXO,Z[PIMOﬁ AJIA OCYyII€CTB/IEHUA oﬁpasoBaTeanoro npounec-

Ca o JUCUMIUIMHEe (MOAYJ/II0)

Ne
n/n

HaumeHnoBa-

HHe BHJa 00pa-

30BaHMs,
YPOBHs 00pa-
30BaHMsI, MPO-
(heccun, cne-
IHAJILHOCTH,
HAaNpaBJIeHUs
MOATOTOBKH
(aa1s mpodec-
CHOHAJBLHOT'O
o0pa3oBanus),
MOABHAA 10-
MOJHUTETBHO-
ro odpazoBa-
HHUSA

HaumenoBanue 000py10BaHHBIX YUYeOHbIX KAOUHETOB, 00bEKTOB /IJIsl IPOBEIEHUs MPAKTHY e~
CKMX 3aHSTHH, 00beKTOB (PM3UYECKOl KYJbTYPbI H CIIOPTA C MepeYHeM 0CHOBHOI0 000pya0-
BaHUA

Anpec (MecTono-
J103KeHHe) yueo-
HbIX KAOUHETOB,
00beKTOB /IIs1
NpoBeIeHUs
NPAKTUYECKUX
3aHATHI, 00beK-
TOB puzuuecKoii
KYJbTYPHI U
cnopra (¢ yka3za-
HHEM HOMepa
MoMelleHus1 B
COOTBETCTBHHM C
JOKYMEHTAMU
010po TexHHYe-
CKOii HHBEHTAa-
pu3anum)

CoOCTBEHHOCTH
WM ONlepaTuB-
HOe ynpaBJie-
HHe, X0351Hi-
CTBEHHOE BeJle-
HHeE, apeH/a,
cybapena, 6e3-
BO3Me3/IHOe
MOJIb30BaHHe

JlokymeHT - ocHOBaHHe
BO3HUKHOBEHHS NMpaBa
(yKka3pIBalOTCs peKBH-
3UTHI M CPOKH Jeii-
CTBHS)

59

MaremMatnka

Y4eOHast ay JUTOpHS AJIsI IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA: YYeHHUYeCKas rapra -
He MeHee 42 IIT., CTOJ MpenoaBaTeIbCKUH - He MeHee | mT., Jocka yueOHas - He MeHee |
IIT., 3KpaH MPOEKIMOHHEIH - He MeHee | ImT., cTyn - He MeHee 84 IIT., paMKU IOPTPETHBIE

- He MeHee 23 mIT.

644099, r. Omck,
yi. iBaHa Anek-
ceeBa, 1. 2 (NeNe
22,23,24,25 Ha
MO3TAKHOM IUIAHE
(11I1), 5 arax)

OmnepaTtuBHOE
yIpaBJeHHe

CBHIETENBCTBO O TOCY-
JTapCTBEHHOI! perucrpa-
1y npasa ot 24.03.2015
r. 55-Ab 094597, 6ec-
CPOYHO

YueOHast ayTUTOPHS AJIs IPOBEICHUS 3aHATHI CEMHHAPCKOTO THIA: YICHUYECKas mapTa -

He MeHee 21 IIT., CTOJ MpermoIaBaTeIbCKUi - He MeHee | ImT., mocka yueOHas - He MeHee 1

IIT., 9KPaH MPOCKIIMOHHEIH - He MeHee | mT., cTyn - He MeHee 43 IIT., paMK{ IIOPTPETHBIC
- He MeHee 6 IIT., INIAKATHl - He MEHEee 5 IIT.

YueOHas ayaAuTOpHs U IPOBEACHUS TPYIIIOBBIX U HHIMBHUIyaIbHBIX KOHCYJIbTAINN:
YUeHHUECKas apTa - He MeHee 21 1IT., CTOJ MpernogaBaTeNbCKuii - He MeHee | mT., Jocka
ydebHas - He MeHee | IIT., 3KpaH MPOEKIIMOHHBIN - He MEeHee | IT., CTyn - He MeHee 43
IIT., PAMKH [TOPTPETHBIE - HE MEHee 6 IIT., IIIAKATHl - He MEHee S5 MIT.

YueOHast ayTUTOpHS AJIS IPOBEACHUS IS IPOBEACHUS TEKYIIETO KOHTPOIIS X IPOMEXKY-
TOYHOHN aTTECTAllMH: YICHHUYECKas apTa - He MeHee 21 mT., CTOJ MpenoaaBaTeIbCKui -
He MeHee | mT., Jocka ydeOHas - He MeHee | IIT., 9KpaH IPOEKINOHHBIN - He MeHee | miT.,
CTyJ1 - HE MeHee 43 HIT., paMKH IOPTPETHBIE - HE MEHee 6 LIT., MJIaKaThl - HE MEeHee 5 HIT.

644099, r. Omck,

yi. IBana Anex-

ceeBa, 1. 2 (NeNe

31,32 Ha mosTax-

HoM Tutane (111),
4 sTax)
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OmnepaTtuBHOE
yIpaBJeHue

CBUAETENBCTBO O TOCY-

JTapCTBEHHOI! perncrpa-

nuu npasa ot 24.03.2015
T.

55-Ab 094597, 6eccpou-
HO




) 644099, r. OMCK,
[Tomemenne st cCaMOCTOATENBHOM PaOOTHL: onepanonHas cuctema Windows, maket yi1. ViBaHa Anek-

nporpamm Microsoft Office, CIIC Koncynsrant IIVIFOC, TAPAHT, nocka - He MeHee 2 ceeBa, 1. 2 (NeNe
IIT., 9KPaH - He MEeHee 2 IIT., IKad - He MeHee 2 T, CTeHABI - He MeHee 10 ImIT., CTO - He 52,53,54,55 na

MeHee 43 1IT., CTyN - He MeHee 48 mT. TIOJTAKHOM IUIAHE
(11I1), 3 stax)
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