MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHUSA P®
puamnan genepanabHOro rocy1apcTBeHHOr0 0I01KETHOT0 00Pa30BATEIbHOI0 YUPeKICHUS
BbICHIero 00pa3oBaHust «KMypMaHCKHH apKTHYECKUI rOCy1apCTBEHHbIN YHUBEPCUTET)
B I'. AIaTUTHI

PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOJIY.JIS)

b1.5.12 Beicuiasg MmaTeMaTuKa

(Ha3BaHWEe TUCITUIUTAHEI (MOYJISI) B COOTBETCTBUM C YICOHBIM TUIAHOM)

OCHOBHOM Mpo¢ecCHOHAIBbHOI 00pa30BaTeILHON POrPaAMMBbI
10 HANPABJIEHUIO MOJATOTOBKH

05.03.01 I'eostorus
HaNpaBJIeHHOCTh (npoduis) «I'eopusukar»

(Kol 1 HaNMEHOBAHUE HAIIPABJICHUS OATOTOBKU
C YKa3aHHEM HarpaBieHHOCTH (poduJist) (HaMMEHOBAHUS MaruCTEPCKOM NPOrpaMMBl))

BbICIIIee 00pa3oBaHue — DaKajJaBpuar

YPOBEHb ITPodeCcCHOHANBEHOT0 00pa30BaHus: BEICIIee 0Opa3oBaHue — OakanaBpHar / BeICIIee 0Opa3oBaHUE —
CIEIUAINTET, MaTUCTpaTypa / BeICIIEE 00pa30BaHNe — HOATOTOBKA KapOB BBICIICH KBaTH(DUKAIINN

O0akaJjiaBp

KBaTH(PUKAIIAS

OYHas

dhopma obydeHus

2019

roj Habopa

CocTaBHuTENIb: YTBepKIeHO Ha 3aceaHnu Kadeapbl 00Iux
Maneiruna C.H., KaH1.TeXH.HAYK, JUCIHUNJINH

JOLIeHT Kadeapsl UHGOPMATUKU U (mpotokon Ne _13 ot « 08 » wrons 2019r.)
BBIYUCIUTEILHON TEXHUKH

3aB. kadeapoit £

O.B.Cagenbera




1. HEJIb OCBOEHUSA JUCHUIIVIMHBI (MOAYJIS)

[lenbro n3ydeHuss QUCLUIUIMHBI «BpIciasg mMareMaTukay SBISETCS M3y4E€HUE MaTEMaTHKU
KaK YHHBEPCAJIBHOIO A3bIKa HAYKH U MOIIHOIO MHCTPYMEHTA JJIS PEIICHUS €CTECTBEHHOHAYYHBIX
3a/1a4.

B pe3ynbrare 0CBOCHUS AUCLUILIMHBI 00Y4aroLUics JOKEeH:

3HaTh:

- OCHOBHBIE OIIPEJEJICHUS] U IOHATUS JIMHEWHOW anreOpbl, aHAIUTUYECKOH TI'€OMETpHH,
MaTEeMaTU4YeCKOro aHalIn3a, TEOPUHU BEPOATHOCTEH;

- OCHOBBI JMHEWHOW anreOphl, aHAIUTUYECKON IeOMETpHM, MAaTEMaTH4YeCKOI'o aHaln3a,
TEOPHH BEPOSATHOCTEH, HEOOXOAUMBIE /1JIsl PEIIEHUS] €CTECTBEHHOHAYUHBIX 3a/1a4;

- OCHOBHBIE TPHJIOXKEHHUS  JUHEWHOW  anreOpbl, AHAINTHYECKOM  TE€OMETPHH,
MaTEMaTHYECKOT0 aHAJIN3a, TCOPUU BEPOSTHOCTEN,

Ymers:

- 000CHOBaTh HEOOXOIUMOCTb U BO3MOKHOCTh IPUMEHEHHSI MAaTEMAaTUYECKOI' 0 anmnapara K
PELICHUIO €CTECTBEHHOHAYYHbIX 3a/1a4;

- NPUMEHATh METOABl MAaTEMATHYECKOTO aHAIN3a U MOJEIMPOBAHUS, TEOPETUYECKOIO H
JKCIIEPUMEHTAIILHOIO UCCIIE0BAHMS IS PEIICHNS €CTECTBEHHOHAYYHBIX 33/1a4;

- coOupath, 00padaThIBaTh U aHAIM3UPOBATh CTATUCTUYECKYIO HH(POPMALHUIO;

- UCIIOJIb30BaTh 3HAHMS, MTOJIyUEHHBIE B X0Jl€ U3yueHus Kypca «Bbiciias maremaTHKay, B
peanu3auy CBOUX NPOo(hecCHOHATbHBIX HaBBIKOB.

Biaagern:

- HaBbIKaMH PabOThl C HAYYHOM JINTEpaTypOl; yMEHHEM apryMEeHTHPOBAHO U3JaraTb CBOU
MBICIIH;

- HaBbIKAMU YCTHOW U MHCHbMEHHOM peun Ha PyCCKOM SI3bIKe; ITyOJIMYHONW U HAy4YHOU pedn

- HaBbIKaMU NTOMCKAa HEOOXO0AUMOM UH(POpMAIUH;

- OCHOBHBIMH 3JIEMEHTaMH METOA0JIOIMU MaTEMaTUYECKOT0 MOAEIUPOBAHNUS.

2. TIEPEYEHb TIIJIAHUPYEMBIX PE3VYJIIBTATOB OBYYEHUA 110
JAUCHOUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINIAHUPYEMBIMU
PE3YJIbTATAMH OCBOEHUWS OGPA3OBATEJIBHOM ITPOI'PAMMBbBI

B pe3ynbrare 0CBOGHUS TUCHUIIIMHBI (POPMUPYIOTCS CIENYIOINE KOMIIETECHIIUH:

- BJIQJICHHUE IIPEJICTABIICHUSIMU O COBPEMEHHOM HAYYHOM KapTUHE MHpPA HA OCHOBE 3HAHUU
OCHOBHBIX IMOJIOXKeHU# hunocopuu, 6a30BbIX 3aKOHOB M METOIOB ecTecTBeHHBIX Hayk (OITK-2).

3. YKABAHUE MECTA JUCHUIIVIMHBI MOAYJsA) B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOTPAMMBI

JlaHHasi OUCHUIUIMHA OTHOCHUTCS K 0a30BOM yacTH 00pa3oBaTeNbHON MpPOrpaMMbl IO
HarnpasieHuto noAarorosku 05.03.01 I'eonorust HanpaBiaeHHOCTh (Tpoduis) ['eopusuka.

JucnuruinHa «Beiciias MaTeMaTHKa» MPEICTaBIAeT COOOM METOM0JIOTHYECKyr0 0a3y Juis
YCBOEHHSI 00YUYaIOUIMMHUCS COAEPIKaHUS AUCHUIUIMHBI «Y paBHEHUSI MaTeMaTUYeCKON (U3UKIY.

4. OBBEM /UCHUIUVIMHBI (MOAYJsA) B 3AYETHBIX EJAWMHUIAX C
YKA3AHUEM KOJINYECTBA AKAJEMHNYECKHUX nJIn
ACTPOHOMMNYECKHUX YACOB, BBIJIEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYUAIOHIUXCHA C IMTPEITIOJABATEJIEM (I1IO BUJIAM YUYEBHbBIX
3AHHTI/II71) N HA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCA

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIISICT 14 3adeTHBIX equHuI] wim 504 gacos.

(u3 pacuera 1 3ET= 36 yacos).
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2 4 4 108 16 16 - 32 10 76 - 36 DK3aMeH
HUroro 14 504 96 96 - 192 56 168 | - 144 DK3ameH

B unTepakTHBHOI (hopMe yachl UCHOIB3YIOTCS B BHJE YCTHBIX
TEPMUHOB, KOHCYJIbTALIVHU.

OIIPOCOB HAa INOHHUMAHHUC

5. COAEP KAHUE JUCHUMIIJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PABAEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HHMX KOJIMYECTBA
AKAJEMUYECKUX HWJINX ACTPOHOMMYECKHUX YACOB U BH/JIOB
YUYEBHbBIX 3AHSATUA
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HaunmenoBanue
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KourakTHas padora

JIK

I1P

JIb

Bcero KOHTakTHBIX

JyacoB

N3 Hux B
WHTEPaKTUBHOH Qopme

Kou-Bo yacos Ha CPC
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Paszpnen 1. {uddepennuaibHbie
HCYHUCIeHUs] QyHKIIUM OHOM
NepeMeHHOM

Tema 1. UncnoBsle HOCIEN0BATEIHLHOCTH

Tema 2. [IpenensHOe 3HaYeHNE QYHKIMH

Tema 3. OcHoBbl TuddepeHInaNTEHOTO
MCUYHCIICHUS
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Pasznen 2. DineMeHTHI JIHHEHHOM
ajnredpsbl.

Tema 1. AnreGpa maTpuil

Tema 2. Teopus onpenenuTenen

Tema 3. CucteMsl THHEHHBIX
anredpandeckux ypasaenuit (CJIAY)
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Wl W (NN

Nl N I

gl o1 [ ~O

N N [P

I R

Pasnes 3. AHaquTHYeCKasi TeOMeTpHs

Tema 1. Metox KoopauHAT
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Tewma 2. TIpsimas ¥ IJIOCKOCTH
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11

Tema 3. KpuBble 1 TOBEpXHOCTH BTOPOTO
HopsiiKa

36

Pasnen 4. UnaTerpaibHoe ucYucjieHne
(pyHKIMM 0HOI NIepEeMEHHOH

12

Tema 1. HeonpenenenHsIit HHTErpaj
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Tewma 2. OnpeneneHHbIN HHTETpA
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Tema 3. HecoOCTBEHHBIE HHTETPAJIBI

Paznen 5. Indppepenunanbubie




HCcYHMcIeHus! PyHKIMI MHOTHX
nepeMeHHbIX
15 | Tema 1. DyHKIMU MHOTHX IEPEMEHHBIX. 4 4 8 2 6
16 Tema 2. DkcTpeMyMBbl QYHKIIUH MHOTHX 4 4 8 2 6
MepeMEHHBIX.
Pa3znen 6. Teopusi BeposiTHOCTEH U
MaTeMaTH4YecKasi CTAaTHCTHKA
17 | Tema 1. CiyuaiiHbie COOBITHS 5 4 9 2 6
18 | Tema 2. CiryuaifHble BEIUYMHBI 5 4 9 2 6
19 | Tema 3. MaremaTndeckasi CTaTUCTHKA 4 4 8 2 6 36
Paznen 7. OcHoBbl nudPepeHunaIbLHbIX
YPaBHeHUI
20 | Tema 1. YpaBHEHHs IIEPBOTO MOPSIKA 6 6 12 4 2
21 | Tema 2. YpaBHeHus N-TO OpAIKa 6 6 12 3 1
22 | Tema 3. HopManbHbIC CHCTEMBI YPaBHEHHIN 4 4 8 3 1 36
Paznen 8. Teopus psizoB
23 | Tema 1. Teopus YHCIOBBIX PSIOB 6 6 12 4 20
24 | Tema 2. OyHKIHOHAIBHBIC PSJIBI 4 4 8 3 36
25 | Tema 3. Psaapt u unTerpains Oypobe. 6 6 12 3 20 36
Bcero | 96 96 192 56 | 168
JK3aMeH 144
Hroro | 96 96 192 56 | 168 144

Coaepixanue pa3aejioB IMCHUIIIHHBI:
1 cemectp
Paznea 1. ludgdepennnanbuble ncuucaeHusi GyHKINH OHOM MepeMeHHOM

Tema 1. YUnciioBbie mocie10BaTeIbHOCTH. YHCIOBBIE MTOCIEN0BATEILHOCTU U ONIEpALIUU
HaJ HUMH, OTpaHMYEHHbIE U HEOIPAaHMYEHHBIE IOCIIE0BaTEIbHOCTU. beckoHeuHo Oousbliue u
OECKOHEUHO  Majsble  I10C]EeI0BaTeIbHOCTH, OCHOBHBIE CBOWHCTBA OECKOHEYHO  MallbIxX
nocneaoBarenbHocTell.  Cxopsmiuecs MOCIEI0BaTENIbHOCTH: MpeAes IOoCIeI0BaTeNbHOCTH,
OCHOBHBIE CBOMCTBAa CXOJSIIUXCS IMOCIEA0BAaTENbHOCTEN. MOHOTOHHBIE MOCIEI0BATEIBHOCTH,
YHUCIIO €.

Tema 2. IIpeneabnoe 3Hauenue ¢pynkuumu. Onpenenenue pyHkuu. CrocoObl 3agaHus
¢yukuuil.  Knaccupukauust snemeHTapHbIX — QyHKuuMi. Croxsble QyHkuuu. OCHOBHBIE
xapaktepucTuku ¢yHkuuid. O6parnbie QyHkuuu. Ilpenen ¢yHkuuu B Touke. OJHOCTOPOHHHE
npenensl. [Ipenen GyHkiuu Ha OeckOHEYHOCTh. beckoHeuHO Maiible (QYHKIMU: ONpeAesieHue U
CBOWCTBA. OKBUBaJEHTHblE OeckoHeyHO Manble ¢yHkuuu. CBoifictBa mnpezaenos. /[lBa
3aMevaTeNlbHbIX IMpenena. HempepelBHOCTE M pa3pbiBbl (yHKIMH. CBOWCTBa HENpPEPBIBHBIX
GbyHKUIU.

Tema 3. OcHoBbl qu(pdepeHUATIBLHOTO UcuncaeHus. Onpeaenenue npousBogHon. Ee
reomMeTpuueckuii M ¢usudeckuil cmbicn. [lpaBas u  7neBas mnpousBogHble. [IpaBumia
nuddepennupoBanus. [IpousBoaHbie OT 3JMeMeHTapHBIX (yHKIUA. Tabnuiia NPOU3BOIHBIX.
Huddepennunan: onpeaeseHne 1 reOMETPUUECKUN CMBICH, MTpaBuiia BeruuciaeHus. [IponsBoansie u
mubdepeHnmanel  BeIcIMX — nopsiakoB.  JuddepenuupoBanune  QyHKIUHM, — 33JaHHON
napamerpudecku. Packpseitue HeompexneneHHocred. Ilpasuno Jlonuransa. ®opmyner Teinopa u
Maknopena. Pasnoxkenne B psAx MakinopeHa W aCUMOTOTHKA HEKOTOPBIX 3JIEMEHTapHBIX
GyHKUIUH.

Tema 4. UcciaenoBanue ¢yHkumu. OThICKaHHME YYaCTKOB MOHOTOHHOCTH (YHKIHH.
[ToHsiTHE HSKCTPEMYMOB, HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS AKCTPEMYMOB. BBIMyKIOCTB,
HaIpaBJIEHUE BBITYKJIOCTH U TOUKHU Nepernda rpapuka GyHKIUU. ACUMOTOTHI rpaduka GyHKIIUH.
Cxema uccnenoBanust pyHKIUH.




Pa3znesa 2. JjieMeHTHI JIMHEHHOM aJIredpshl.

Tema 1. Aareopa marpuu. [lonstue marpunel. [leiictBus Haa marpunamu. CBoiicTBa
Matpull. O6parnas matpuina. OnpeneneHue U BBIYUCICHUE 00paTHOM MaTpHIlbl. PaHT MaTpuIibl.
Omnpenenenye U BbIUMCIEHUE paHra MaTpulibl. CBONCTBA paHra MaTpPHIIbL.

Tema 2. Teopusi onpenenureseid. OnpenesieHUE U BHIUUCICHUE ONPEICIUTENICH BTOPOTro
u Tperbero nopsakoB. CpoiicTBa ompenenuteneil. Onpenenutend N-oro nopsiaka. MUHOPBL U
anreOpanyeckue JIOMOJHEHMs. BbluncieHue omnpenenuTens pas3ioKeHHEeM II0 CTPOKE WIH
CTOJIOIY.

Tema 3.Cucrembl JuHelHbIX ajreoOpamyeckux ypaBHenuit (CJIAY). Marpuunas
dopma 3amucu CJIIAY. O6mee m uvactHoe pemenue CJIAY. Pemenwe cucrteM mo mpaBUiIy
Kpamepa, meTogom oOpaTHO# MaTpulibl, MeTogoM ["aycca.

Tema 4. Auredopa BekTopoB. OCHOBHbIEC MOHATHUSA. JIMHEIHBIE ONEepali HaJl BEKTOpaMu
cBOiicTBa JIMHEWHBIX onepanuil. [Ipoekuus BekTopa Ha ock. OnpeneneHne NpOeKIUN BEKTOpa Ha
ocb. CBoiicTBa npoekuuu. KoopanHatel BekTopa. PasznoxkeHnne BEKTopa o opTaM KOOPJIWHATHBIX
oceil. CkaysgpHOE TMpoU3BEACHHE BEKTOpPOB. OIpeneneHue CKaIIpHOTO IPOU3BEICHMUS.
AnreOpanyeckue U TEOMETPUYECKHE CBOMCTBA CKalsipHOro mpousBeneHus. CkanspHoe
Npou3BeCHNE B KoopauHaTHOH (opme. BekropHoe mnpomsBeneHue BeKTOpoB. OmnpernencHue
BEKTOPHOTO IMPOU3BEACHUA. AJredpanyeckue U TEOMETPUYECKHE CBOMCTBA BEKTOPHOTO
npou3BeneHus. BekropHoe mpowusBeneHne B KoopAnHATHOH (opme. CMemanHOe MpOU3BEICHHE
BeKTOpoB. OrpeneneHre CMEIIaHHOTO Mpou3BeAeHus. AnreOpanuyeckue U TeOMETPHUYECKHe
CBOWCTBA CMEIIAHHOTO Mpou3BeAcHUsA. CMelIaHHOe MPOU3BEICHHE B KOOPIMHATHOM (hopme.

Pa3nes 3. AHanuTnuyeckasi reoMeTpus

Tema 1. Merton koopauHat. JlekaproBa cucrema koopauHaT. IIpeoOpa3oBanue
KOOPJMHAT TOYKH IIPU 3aMEHE CUCTEMBbI KOopaAuHAT. [[0BOPOT cHcTEMBI KOOPIMHAT HA INIOCKOCTH.
HaxoxneHne KoopauHAT BEKTOpa, UIMHBI OTPE3Ka, ACIEHUE OTPE3Ka B 3aJaHHOM OTHOILUEHHH.
Crioco0b1 3ajanns KpUBOi B mpocTpaHcTse. [lonspHast, nuauHapudeckas, chepruueckas CUCTEMBI
KOOpJUHAT.

Tema 2. Ilpsmas ¥ IUIOCKOCTh. AHAJIMTHYECKas TE€OMETPHs Ha IUIOCKOCTH H B
npoctpaHctBe. IlpsMas Ha 1iockocTH M anrebpavueckas KpuBas mepBoro mopsaka. OoOuiee
YpaBHEHUE NPSIMOM. YPaBHEHHE MPSIMOMU, NMPOXOIALICH dYepe3 AAaHHYIO TOYKY MEPIIEHIUKYISPHO
BEKTOpY. YpaBHEHHE NpsAMOM c yrioBeIM KodddunuentoM. I[lapamerpuueckoe, BEKTOpHOE,
KAaHOHMYECKOE YpaBHEHHUE NPSIMON. YpaBHEHHE NMPSMOM, IPOXOASAIIEH Yepe3 ABE JAHHBIE TOYKHU.
VYpaBHeHune npsAMoi B oTpe3kax. HopmanbHOe ypaBHEHHE NpPSIMON. Y CIIOBUS NMAapaJlIEIbHOCTH U
NEPNEHAUKYIISIPHOCTH MPSMBIX Ha IJIOCKOCTH, YTOJI MEXY IPSAMBIMH, PACCTOSHHME OT TOYKH JI0
IPSIMOA.

[InockocTe B MpoCTpaHCTBE U airedpanyeckas MOBEPXHOCTh MepBoro mnopsjaka. OOmiee
yYpaBHEHUE IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, MPOXOMAIIEH uepe3 JaHHYK TOYKY,
NEPIEHAUKYIISIPHO BEKTOPY. BekTOpHOE, MmapaMeTpudeckoe ypaBHEHHE IIOCKOCTH. Y paBHEHHE
IIJIOCKOCTH, MPOXOMALIEH Yepe3 TpHU JaHHbIE TOYKHM. YPABHEHUE IUIOCKOCTH B OTPE3Kax.
HopmanbsHoe ypaBHEHHE IIIIOCKOCTH.

OOmee ypaBHeHHE TpsMOH B  MPOCTpaHCTBE. BekTopHOe, mNapameTpuuecKkoe,
KAaHOHMYECKOE YpaBHEHHUE NPSIMOW. YpaBHEHHE NMPAMOMW, IPOXOASIIEH dyepe3 ABe JaHHbIE TOUKU.
Yroa Mexay MI0CKOCTAMH, MEKIY IPSIMBIMU B IPOCTPAaHCTBE. B3anMHOE pacnosioxkeHne npsiMbIxX
B IPOCTpPaHCTBE (KaHOHWYECKHE U oOuiue ypaBHeHUs). B3zauMHoe pacrnoniokeHue MpsMoil U
IIJIOCKOCTH. YTOJI MEXAY MPSIMOU U IUIOCKOCTBIO. PaccTossHME OT TOYKH 1O IIJIOCKOCTH, OT TOYKHU
JI0 TIPSIMOM, MEX/Ty IPSMBIMH, MEXIY NPSIMOH U IJIOCKOCTHIO.

Tema 3. KpuBble U MOBepPXHOCTH BTOpOro mopsinka. Dmmunc. ['unepbona. [Tapabona.
[ToBepxHOCTH  BpamieHus, TNpeoOpa3oBaHHWE CXKATHUSA.  DJUIMICOUA.  JIBYMONOCTHBIN |
OJTHOTIOJIOCTHBIA TUIepOOoIoubl. MeTon CceyeHMH. OIIMNTUYECKUA U TUnepOOoIMYecKHi
napabononnsl. Konyc. Hununapruyeckue nosepxHoctu. [lpusenenue oOuiero ypaBHeHus1 BTOPOTo
NOpsIIKa K KAHOHUYECKOMY BHJLY.



2 cemecTp
Pa3nes 4. UnTerpasibHoe HcYUC/IeHNe (PYHKIMHU OHOMH IepeMeHHOI.
Tema 1. Heonpenenennnlii marerpaJ. [lonstue HeonpeaeneHHoro uarerpaia. CpoiicTBa
HEOIPEeeIEHHOT0 HHTerpaia. MeTo sl HaX0XkIeHHs TIEpBOOOPA3HON: METO]I HEOCPEICTBEHHOTO
WHTETPUPOBAHUS, METOJ HWHTETPUPOBAHUS TMOACTAHOBKOM (3aMEHON IEepeMEHHON), MeTOo]

WHTCTPUPOBAHMSL MO 4YacTsAM. VHTErpupoBaHHE pallMOHAIBHBIX OpOOCH BHIA A ax n
x—a
A o Bx+ D
J. ———dx. VIHTerpupoBaHHEe pAaLMOHAIBHBIX ApoOedl BHja J. —————dx, p?-4g<0.
(x-a) X2 + pX+Q

Bx+D

(x* + px+0q)"
HEKOTOPBIX MPPALMOHAIBHBIX BBIpAKEHUH. IHTerpupoBaHue TPUTOHOMETPUUECKUX

Tema 2. Onpenenennbiii uHTErpaj. OnpeneeHHbI HHTErpaJl: UHTETPAJIbHBIE CYMMBI,
olpesielieHne, Kacchl HHTerpupyembix (yHKiuil. OCHOBHBIE CBOWCTBA ONPEAEICHHOIO
unterpasia. ®opmyna Hetotona — JleiiOHuna. Beiuncinenue onpeaeneHHbIX UHTErPaIoB METO0M
3aMeHbl II€PEMEHHOM 0]l 3HAKOM HHTerpaiga, (opMmysia HHTErPUPOBAHUS IO YaCTSIM.
[TpunoxeHus onpenereHHOro HHTErpaia. Beraucnenue miomay miockoi ¢Gurypsl. Beraucienue
o0bemMa Tel.

Tema 3. Heco0cTBennble wuHTerpadabl. HecoOctBenHnbie wuHTerpansl 1 poja:
olpesieieHue, MOHATHE CXOAMMOCTU. JlocTaTouHble NPU3HAKU CXOJUMOCTH HECOOCTBEHHBIX
uHTerpasoB 1 poaa. HecobcTBeHHbIE MHTErpasibl 2 pojia: ONpEAE/ICHUE, TOHATUE CXOAUMOCTH.

HuTerpupoBanue palMoOHAIBHBIX IpoOeil Buaa I dx, p’?-4q<0. VuTerpuposanue

Pa3nen 5. ludgdepennnanbHbie ncuucaeHUus: GyHKIUM MHOTHX NepeMeHHBbIX

Tema 1. ®yHkuuu MHOTMX nepeMeHHbIX. OnpeaeneHue QyHKIMY MHOTUX IT€PEMEHHBIX.
[Ipenensl 1 HenpepbIBHOCTh (PYHKIMI MHOTMX IepeMeHHbIX. YacTHbIE NMPOU3BOAHbBIE (DYHKIMH
HECKOJIbKMX TEPEMEHHBIX, MX TeoMmeTpuueckuii cmbica. uddepenunansr QyHKIuH MHOTHX
nepeMeHHbIX. [Ipou3BonHas (GYHKIMHM MHOIMX II€pEMEHHBIX IO HampaBieHuto. ['paaueHt.
YacTtHble Tpou3BOgHBIE U AU(PepeHIIHATBI BBICIINX MTOPSIKOB.

Tema 2. Dxcrpemymbl (yHKuuii MHOrux mnepemeHHbix. Popmyna Teiinopa s
(GYHKIIMM MHOTHX TEpEeMEHHBIX. OKCTpeMyMbl (YHKIUNH MHOTUX mnepeMeHHbIX. [lonsarue
CTallMOHAPHOM TOukM (yHKUMU. HeoOXxoanmele ycioBusi skcTpeMyma. JlocTaTouHbIE YCIIOBHS
KCcTpeMyMa (YHKIMHM MHOTHX MNEPEMEHHBIX: YacTHBIM ciay4yail (QYyHKIUU JBYX IEPEMEHHBIX.
[ToHsATHE YCIOBHOrO 3KCTpeMyMa (YHKIMH MHOTHUX IE€peMEHHBbIX. MeToa HeolpeaeseHHbIX
MHOHUTeNen Jlarpanxka.

Pa3nes 6. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKAas CTATHCTUKA

Tema 1. Cayuaiinbie co0bITusi. OCHOBHBIE MTOHATHUS U OlpeneneHus. Anredpa COObITHHA.
Omnpenenenne BeposTHOCTH coObITHS. Teopema ciokeHus BeposiTHocTed. HesaBucumble
COOBITUS. YCIIOBHBIE BEPOSTHOCTH. Teopema YMHOXEHHs BepOsSTHOCTeH. DOpMylbl MOJIHON
BeposATHOCTH U balieca. [loBropenue onbiToB (cxema beprymm).

Tema 2. Ciyuaiinbie BeanunHbl. OCHOBHBIE NOHATHA M onpezeneHus. Pacnpenencnue
JUCKPETHOM W HENPEpPBIBHOM CIIy4allHBIX BEIMYMH. UMCIIOBBIE XapaKTEPUCTHKU CIy4alHBIX
BenuuuH. [IpenenbHbie TeopeMsl.

Tema 3. Maremarnueckasi craructuka. Ilpeamer u 3agaunm  MaTeMaTHYECKOM
CTaTUCTHKH. BpiOopounsiii MeTos. CraTHcTHUeckoe pacmpeseneHre BbIOOpku. CTaTHCTHYECKHe
OLICHKH ITapaMEeTPOB pacIpe/ieIeHHUs.

3 cemecTp
Pa3nes 7. OcHoBbl nuddepeHnANbHBIX YPABHEHUI
Tema 1. YpaBHeHusi nepBoro nopsiaka. [lonstue muddepeHInaaIbHOTO ypaBHEHUS.
Paznuunble 3agauun, npuBosamue K AuddepeHnnanbHbpIM ypaBHEHUSIM: PaJMOaKTUBHBIA pacras;
JBUKEHHE CHUCTEMbl MaTEPUATIbHBIX YaCTHUIL; JUHAMHUKA KOHKYPUPYIOLIUX MOMYJISAIU. Y paBHEHUS
C  pa3leNsIoIIMMHUCA IEPEMEHHBIMHM. YPaBHEHHs, MPUBOAAIIMECS K  YpPaBHEHMSIM C



pa3IEeNAOMUMHUCS TepeMEHHBIMUA. OTHOPOHBIE YPABHEHUS U YPAaBHEHHUsI PUBOJSALIMECST K HUM.
JluHamudeckass ¥ reoMeTpudeckas uHTepnpetanus auddepeHnnaibHoro ypaBHeHus. Pemienue
ypaBHEHUH MeETOA0M U30KJIMH. 3anadya Kommu. 3aBucuMocTh pemieHus 3agaun Komm ot
napaMeTpoB M HadaJbHBIX ycioBuil. YcnoBue Jlummmuma. OOmiee, yacTHOe U 0CO00€ pelIeHHE.
JluneliHple OOHOPOAHBIE W HEOJHOPOIHBIE YypaBHEHUsA. MeTonpl penieHuss JHMHEHHBIX
HEOJHOPOJHBIX ypaBHEHUU: Meroxa Jlarpamxka (MeTo] BapHallMu MPOU3BOJBHON MOCTOSHHOM);
Meron Ounepa; meron bepnymnu. YpaBHenue bepnymiu. YpaBuenue JlapOy-MunauHra.
VYpaBHenue Puxkatu. CnenuanbHOoe ypaBHEHHE PUKKaTM M METOIbl €ro HHTETPUPOBAHUS.
VYpaBHeHus B moyiHBIX guddepennuanax. YciaoBue Ounepa. VMHTErpupyrommil MHOXKHUTENb,
YCIIOBUS €70 CYIIECTBOBAHUS. Y PaBHEHHUS B MOJHBIX JU(depeHinanax.

Tema 2. VYpaBHenuss «N»-ro mnopsiaka. OcHOBHble TOHATHS. JIMHEWHbIE
muddepeHIManbHble YpaBHEHHUSI C MOCTOSSHHBIMH KO3 duipientraMmu. OJHOPOIHBIE YpaBHEHUS.
DyHIaMEHTANIbHASL CTPYKTypa PELIEHUN OJHOPOJHOIO ypaBHEHUs. JIMHEWHO 3aBUCUMBIE U HE
3aBucuMble pemeHus. Onpenenurens BpoHckoro. XapakTepucTHUECKOE YPaBHEHUE U €r0 KOPHHU.
Crpkyrypa oOwmero pemeHuss OJHOPOJHOTO YpPaBHEHHS B 3aBUCHUMOCTH OT KOpHEH
XapaKTepucTuieckoro ypaBHeHus. Jluneitnole nuddepeHmaibable ypaBHEHUS C MOCTOSHHBIMU
kodpdunuenramu. HeomHOponHBIE JHMHEHHBIE YpaBHEHHsI CTPYKTypa OOIIEro pemeHus
HEOJHOPOJHOIO0 JIMHEHHOTO ypaBHEHWs. MeTOoJbl peleHUuss HEOAHOPOJHBIX JIMHEUHBIX
ypaBHeHu#: Mmetoj Jlarpamka (MM METOA BapHallMy IMPOU3BOJBHOM IMOCTOSHHOM), METO[
HeomnpeAeNneHHbIX Ko duueHTos (Meto noadopa). Jluneitnsie auddepeHnnaibHble ypaBHEHUS
C epeMeHHBIMU K03 puimenTamu. Y paBHeHus Diiepa.

Tema 3. HopmajibHble cucTeMbl ypaBHeHMid. 3afgada Komm a1 HOpMalbHON CUCTEMBI.
CBoiicTBa peleHnii HopManbHON cucTeMbl. JIMHeHbIe cucTeMbl. MeTObI pelieHus: OJHOPOIHBIX
CUCTEM: METOJ HHTETPUPYEMbIX KOMOMHAIINI; METOJ] NCKIIOUEHHUS U METOJ CBEICHUS CUCTEMBI
ypaBHEHUH K 0JJHOMY 0oJiee BBICOKOTO nopsiaka. O01iee penieHne HeoAHOPOAHBIX CUCTEM. MeTo
BapUallUd TPOMU3BOJBHBIX IOCTOSHHBIX. JIMHEHHbIE ypaBHEHHUS M CHUCTEMBI C IOCTOSSHHBIMHU
koo duuuentamu. IlepBbie HWHTETpadbl HOPMAJIBHOW CHUCTEMBI. ABTOHOMHAs CHCTEMa H €€
cBoiictBa. Cuctembl B cuMMeTpuueckod Qopme. HenuHeliHble cHUCTEMBI M METOIBl HX
WHTETPUPOBAHUS.

4 cemecTp
Pa3nen 8. Teopus psijioB

Tema 1. Teopusi yucjoBbIX psaaoB. [loHsTHE YNCIOBOTO psia, MOHATHE CXOAUMOCTH U
pacxoauMocTH psaa. IIpuMepsl cXoadmuxcs U pacXOQAUXCs YUCIOBBIX PAIOB: T€OMETpUYECKast
porpeccusi, rapMOHUYECKUI psisl, 0000IIEeHHbI rapmMoHnueckuil paa. Heobxonumoe ycimoBue
cxoauMocTd  psga. JlocraroyHble IPU3HAKA —CXOAMMOCTH  3HAKOIIOJIOKUTEIBHBIX  PsOB.
3HaKOoNEepeMEHHbIE U 3HAKOUEpENYIOIIHECs PSAAbl, IPU3HAK cX0AUMOCTH JleiibHua.

Tema 2. @yHknuoHaabHble psiAbl. OYHKIMOHAIBHbBIE IOCIEI0BATEIBHOCTH U DPSJIBL,
MOTOYEYHAsi M paBHOMEpHAs CXOJUMOCTb (YHKIMOHAJIBHBIX PSAAOB, JOCTATOYHBIA MpPU3HAK
paBHOMepHOW cxonumocTH Beliepmrpacca (MaxopanTHbIH). CBoHcTBa CyMMbI PaBHOMEPHO
cxozsmierocs psaa. Teopemsl o mpenese, 0 MOWIEHHOM Iu((EpeHIIMPOBAHUN U O MOWIEHHOM
WHTETPUPOBAHUU DPABHOMEPHO cxozsmerocs pspaa. CreneHHsle psaabl. MHTEepBan cxoaumocTu
creneHHoro psnaa. llowiennoe nuddepeHpoBaHNe U WHTETPUPOBAHUE CTEMEHHOTO psja.
Paznoxenne ¢ynkuuii B creneHHble paasl. Popmyna Teitnopa. PasnoskeHne HEKOTOPBIX
arieMeHTapHbIX pyHKUMi B psin Teitnopa.

Tema 3. Paabl m unterpannl ®ypnbe. Ilepuoguueckue u rapMoHUYECKHE (DYHKIUH.
Tpuronomerpuueckue psasl Dypwe. [IpencraBienue nepuonnyeckoil ¢GyHKIMH B BHIE psaa
®ypee. IlpencraBnenne Henepuonnueckoil ¢pynkuuu B Buae paga Dypee. Paznoxxenue B psn
®Dypbe TOJIBKO MO CHHYCAaM HJIM TOJBKO 10 KocuHycaM. MHTerpan @ypre Kak npenebHbli cirydan
psna @ypee. [IpeobpazoBanne Oypoe.



6. ITIEPEYEHb YYEBHO-METOIWYECKOI'O OBECHEYEHUSA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCS IO JAUCIHUITJIMHE
(MOAYJIIO)

OcHoBHas JInTeparypa

OcHoBHas1 iuTEepaTypa:

1. Sxosnes C.IO. Kparkuii kypc Beiciieli MatemMaTuku. I'maBa 1. DieMeHTHI JIMHEHHON
anreOpsl: YueOHo-MeToaudeckoe nocooue. — Anatutsl: u3n-so KO I[Terpl'y, 2000. — 38 c.

2. SxosneB C.}O. Kpatkuii kypc Bbicuieil maTremMaTuku. ['maBa 3. DneMeHThl aHATUTHY -
CKOM reoMeTpuu: yueb.-Mero. nmocobue — Anatutsl, u3ga-so KO Ilerpl'Vy, 2007.-56¢.

3. Sxosnes, C.IO. Kpatkuii kypc Bbiciieil MatemaTuku. [1aBa 4. DJIeMEeHTH MaTeMaTH-
yeckoro a"aynmza: yueb.-meron. mocobue / C.}O. fkosneB. — Anatutel: U3n-so KO Ilerpl'V,
2011.-89c.

JonosHUTEILHAS JIUTEpaTypa:

1. Sxosnes C.IO. Kpatkuii kypc BbIciiell MaTreMaTuky. I'aBa 7. DieMeHThl TEOPUH Be-
positHocTel. Yacts 1. CirydaiiHble COOBITHSA: YIeOHO-METOANYECKOe mocooue. — Amatuthbl: M31-Bo
K® Iletpl'V, 2013. — 47 c.

2. SkosneB C.}O. Kpartkuii kypc BbIciIei MaTeMaTHKU. [ 1aBa 7. DeMeHThI TEOPUH Be-
posarHocteil. Yacte 2. CirydaiiHble BeTMYMHBL: y4eOHO-METOIUYecKoe mocoone. — Anatutel: 13-
Bo KO Ilerpl'Vy, 2014. — 84 c.

1. «YnuBepcuterckas OubOnmmoTeka online» — 31MeKTpoHHas OHOIMOTEYHAsl CHUCTEMa-
http://biblioclub.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIS1)

B 0o0pa3oBaTenbHOM IIpoIiecce UCIOIb3YOTCS:

- yueOHbIe ayJUTOPUU JUISI TPOBEACHUS 3aHATUH JICKIIMOHHOTO THWIIA, 3aHSATHHA
CEeMHMHAPCKOIo TUIIA, KypCOBOI'O NMPOEKTUPOBAHMS (BBIIOJIHEHUSI KYPCOBBIX pabOT), IPYMIIOBBIX U
VHAUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJISI M NMPOMEXKYTOUYHOM arrecTanuu (mebensb
ayauTOpHast (CTONBI, CTYJbs, JOCKa AyJUTOpHAs), KOMIUIEKT MYJbTUMEIUIHOro 00OpYAOBaHMUS,
BKJIIOYAIOIIUI  MYJIBTUMEIUANPOCKTOP, HKpaH, HEpPEeHOCHOW HOYTOyK M JAEMOHCTPALUU
IpEe3CHTALN; y9eOHO-HATIISITHbIEe TIOCOOUS; 00eCIeYNBAIONIIE TEMATHYECKUE NILTFOCTPAIIUH);

- MOMEIIEHUsI NIl CaMOCTOATEIbHOW pPabOThl (OCHALIEHBl KOMIBIOTEPHBIMU
CTOJIaMH, CTYJbSIMHM, JIOCKOH ayIUTOpHOW, KOMIIBIOTEPHONM TEXHHUKOH C BO3MOXHOCTBIO
noJKJItoueHus: kK cetu «MHTepHeT» U obecrieueHrneM J0CTyna B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA);

- MOMEIICHUsT U XpaHEHHS U NPOPHIAKTUYECKOTO OOCITYXUBaHHUS Y4eOHOro
o0opynoBaHusi  (OCHalleHbl Hab0OpaMH  HMHCTPYMEHTOB, O0OpYAOBaHHEM, PACXOJHBIMHU
MaTepuaiamMu TUISt MOHTaa, peMoHTa u 00cCTyKUBaHUS MH(OPMaILMOHHO-
TEJICKOMMYHHKAIMOHHON CeTH (HIHaNa U BIYUCIUTEILHON TEXHUKH).

7.1 HIEPEYEHbD JIMIHEH3UOHHOI'O TIPOIT'PAMMHOI'O OBECIIEYUEHMUSI:
1. Microsoft Windows.
2. Microsoft Office / LibreOffice.

7.2 QJIEKTPOHHO-BUBJINOTEYHBIE CUCTEMBbI:

1. OBC «MznarenbctBo Jlauby» [DIEKTPOHHBIM pecypc|: ayeKTpoHHas OUOIMOTEdHas
cucrema / OO0 «M3narensctBo Jlanby. - Pexxum goctyna: https://e.lanbook.com/;

2. DBC «DnektponHas OuGmuoreunas cucrema FOPAUT» [Dmexrponmsii pecypc]:
JNeKTpoHHas 6ubmmoteunas cuctema / 000 «DnekTpoHHOE M3aaTenscTBo FOPAUTY. - Pexum
noctyna: https://biblio-online.ru/;

3. OBbC «YuuBepcutTeTcKas OMOIMOTEKa OHIAWHY [ DIEKTPOHHBIA pecypc]: 2MEeKTPOHHO-
NepUOANYEcKOe H3JaHKHe; MPOrPaMMHBIN KOMIUIEKC JMJIi OpraHMu3allii OHJIAWH-T0CTyna K
nuieH3noHHbIM MaTepuanaMm / OO0 «HekcMenua». — Pesxum noctyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE BA3bl JAHHbIX:


http://www.biblioclub.ru/
http://biblioclub.ru/
https://e.lanbook.co/
https://biblio-online.ru/
https://biblioclub.ru/

1. DnextponHas 6a3a JaHHBIX SCOPUS;

2. «YuuBepcuterckasg OuOmuoreka online» — 3MeKTpoHHAs OMOIMOTEYHAs] CUCTEMa —
http://biblioclub.ru/

3. Hudopmanmonnas cucrema "EnuHoe 0kHO J0cTyma K 00pa3oBaTeNbHBIM pecypcaM —
http://window.edu.ru/;

4. Hudopmanmonnsiii mopran "Crynenty By3a" — http://studentu-vuza.ru/.

7.4. AHOOPMALIMOHHBIE CITIPABOYHBIE CUCTEMBbI
1. CnpaBouno-nipaBoBas wuH(popMaruonHas cuctema Koncynaprant Ilmoc http:/
www.consultant.ru/.

8. UHBIE CBEJIEHUS U MATEPUAJIBI HA YCMOTPEHUE BEAYIIENA KA®E/IPbI
He mpenycmotpeHo.

9. OBECIIEYEHHUE OBPA3OBAHMUS 1J151 JINL C OB3
Jlnst obecrieueHus 0Opa3oBaHUS MHBAIMAOB M JIMI[ C OTrPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
370pOBbSl pe€AIU3alUs JUCIUIUIMHBI MOYET OCYIIECTBIATHCS B aJalNTUPOBAHHOM BHIE, C
y4eToM crenupuKd OCBOCHUSA U TUIAKTUYECKHX TPEOOBAHUN, MCXOMS U3 MHAUBHIYaTbHBIX
BO3MO>KHOCTEHN U TI0 TUYHOMY 3asBJICHUIO 00YyJaromerocs.
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