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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (en) OCBOCHUS TUCIUTUIMHBI:

DopMHPOBAHHE MATEMATHYECKOU KYJIBTYPBI y CTYJIEHTOB, PA3BUTHE X HHTEIUIEKTA M CIIOCOOHOCTEH K JIOTH-
YEeCKOMY M aJITOPUTMHYECKOMY MBIILICHHIO, OBJIAJICHAE CHCTEMOM MaTeMAaTHYECKUX 3HAHWN W yMeHHH, (hOpMUPOBa-
HHME COOTBETCTBYIONIMX KOMITCTEHI[MH, HEOOXOAUMBIX B MPO(GECCHOHAIBLHOM JEATEIBHOCTH, M3yYEHHS CMEXHBIX
JCHHUILIHH, TIPOIOJDKEHHS 00pa30BaHuSI.

3agaun:

- mpuoOpeTeHne o0yJarOIMMHCA 3HAHUN B 00JIACTH TEOPETHYECKUX OCHOB alTeOphl, aHATUTHIECKOI TeoMeT-
pUH, MATEMATHYECKOTO aHAIM3a, TCOPUH BEPOSITHOCTEH U MATEMAaTHUECKON CTATUCTHKH, KaK TEOPETUICCKOHN 0a3bl s
M3YYCHUS TOCICIYIOIIUX TUCITUILTUH NMPO(ECCUOHATBLHOTO ITUKIIA;
- TOJTyYCHUE TIPEJICTABJICHHS O IIEHHOCTH MAaTEeMAaTUKH, KaK HAYKH H €€ POJIU B €CTCCTBCHHOHAYUYHBIX U UHIKE-
HEPHO-TEXHHYECKHUX HCCIICIOBAHHMSX;
- mpuoOpeTeHre OO0YJarOIMMHUCS HABBIKOB pealiM3allii TEOPETUUYECKHX 3HAHWNW Ha IPAKTHUKE,;

YMCHUA  pCHIATH

THUIIOBBIC

3ala4i, COOTBCTCTBYIOIIHC

U3y4aCMbIM  pa3aciiaM;

HCIIOJIB30BaHUA

MAaTCMAaTHYCCKHUX MCTOJOB IIPU PCIICHUHU 3a/la4 6yz[ymel71 HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boit yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»

[TpepexkBU3UTHI JUCHUILTUHBL: Omcymcmayom

[TocTpexBu3uthl nucuuriubbl: b1./1.5.9 Ocnosvl npoekmuou desmenvrocmu, b1.J].5.21 Ilpoyeccoi
u annapamsel nuwesvlx npouzeoocms, b1.J[.B.2.1.1 Ilapamempuyeckuil cunme3s mexHoi02uu U Opeanu3ayuu
cneyuanvublx 6udoe numanus, b1.J[.B.D.1.2 Ilapamempuueckuti cunmes mMexHOIOSUU OPSAHUIAYUU

Pecmopanto2o oena

3 TpeGoBanus Kk pe3yjabTaTam 00y4YeHUs MO JTUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB 06y‘leHI/I}I

Konx 1 HanMeHOBaHue
(bopMUpyeMBbIX
KOMIIETCHIIUI

KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00ydeHUs
10 TUCUUIUIMHE, XapaKTepU3yIolue
9Tansl GOpMUPOBAHUS KOMIIETEHIUH

OIIK-1 Cnocoben
MMOHUMATh MTPUHIIUITHI
paboThl COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHI 1
MCIOJNIb30BaTh UX IS
pelIeHus 3a1a9
npodeccnoHaNbHOM
JESATEIIEHOCTH

OIIK-1-B-2 ITpumenser
COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH TP B3aUMOJICHCTBHH C
CyObeKTaMU phIHKA HHAYCTPHH
MMUTAHK, B TOM 4YHCJIe B 00J1acTH
3IIEKTPOHHON TOPTOBIIH

OIIK-1-B-3 IIpumenser
COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH YUUTHIBAsi 0COOCHHOCTH
B3aUMOJICHCTBHS C JIMIIAMHU C
OTPaHUYCHHBIMU BO3MOXHOCTSIMA
3J10pOBbSI

OIIK-1-B-4 OcymiectBisier

3¢ GEeKTUBHBIN MOKCK UH(POPMAIIUH,
HEOOXOUMOM ISl pelIeHuUs 3a1a4
po(hecCHOHATLHOM e TEIbHOCTH

3HarTh:

B03M0XHOCTH UCHOIB30BAHUS
MATEMATHUYCCKUX 3H3HPII>1 B
Pa3TUYHBIX 00JACTSIX AESITENTbHOCTH
YeIIOBeKa; MIPUEMbl aHATUTHICCKOM
paboThI C JAHHBIMU

YMmerhb:

CamocTtosTenpHO paboTath ¢
WCTOYHUKAMU MH(OpMALINN;
OCYIIECTBISTH BEIOOP METOJIOB
pemeHI/m 3a1a49U B COOTBETCTBUH C
3aJIaHHBIMH YCIIOBUSIMU

Baajaerb:

HaBbikamu comocTaBiieHus yCIOBUM U
PE3yJITATOB PEIICHUS 3a/1a9H,
IIOMCKa ¥ aHaJIN3a BO3HUKAIOIINX
OImMOOK ¥ HECOOTBETCTBHIA.

OIIK-2 CnocobeH
[IPUMEHSATH OCHOBHBIE

OIIK-2-B-1 Ilpumenser
MaTeMaTHYECKUE METOIbI U

3HATD:

OCHOBHBIE TIOHATUS u METOJbI
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Kon n HamMmeHOBaHue

KOII U HAMMCHOBAHUC MHJUKATOpA

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

(I)opMpreMHux OCTHIKEHHMS KOMIIETEHIIIN 10 MCLUILIHHE, XapaKTepH3YIoNe

KOMITETCHIINH sTansl GOPMUPOBAHMS KOMITETEHIIUI
3aKOHBI U METO/IbI OCYILIECTBIISIET MATEMATUYECKYIO MaTEMaTHYECKOI0 aHaIu3a, JMHEHHON
nccae0BaHUN 00paboTKy JaHHBIX, IOJTYYEHHBIX B |aiIre0pbl u AHAJIUTUYECKOMN
€CTECTBEHHBIX HAYyK JUIS X0/Jie pa3pabOoTKU MPOTyKIINU TFE€OMETPUH, Teopuu
penieHus 3anaqy OOLIECTBEHHOTO TUTaHUs, a Tak ke | IuddepeHanbHbIX YpaBHEHUH,
npogeccuoOHaTBLHON AKCIEPTU3BI KAYECTBA CHIPbSI U TEeOpuu BEPOATHOCTH u
NEeSATEIbHOCTH TOTOBOM MPOJYKLIUH MaTE€MaTUYECKON CTaTUCTUKH.

Ymersn:
[IpoBoauTh ananmu3 GyHKIUH, pemaTh

OCHOBHBIE 3a1a4n TEOPHH
BEPOSTHOCTH M  MaTeMaTHYECKOU
CTaTUCTHKH, TEOpHH
muddepeHIaTbHBIX ypaBHEHUI
MPUMEHUTETHHO K peaTbHBIM
npoiieccam, MIPUMEHSTh
MaTeMaTHYECKue METOBI npu
peleHUA TUTIOBBIX 3ajaq;
oOpabarpiBaTb U HIPEICTaBISTH

MOJIyYEHHBIE PE3YJIbTaThI.
Baaners:

HaBrikamMu caMOCTOSITEILHOTO
MPUMEHEHUS TEOPETUUECKUX 3HAHUI
B IPAKTUYECKOM IIPUMEHEHUU 3a/1ad.
Meroaamu nocTpoeHus
MaTeMaTH4eCKON MOJCIN THIIOBBIX
3a7a4 M COJIEPKATEIbHOU
WHTEPIPETALMH MOTYyYEHHBIX
pe3yJIbTaTOB.

4 CTpyKTypa H colepKaHHue IUCHUIIHHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBisieT 11 3aueTHbIX eaunull (396 akaleMUYECKUX YacoB).

TpynoeMKoCTb,
Bun pabothr aKaJIeMUYECKHUX YacOB

1 cemecTp 2 ceMecTp 3 cemecTp BCETO
OO6mas Tpy10éMKOCTh 144 144 108 396
KonrakTHasi pabora: 14,5 12,5 9,5 36,5
Jlextmm (J1) 8 8 4 20
[Tpaxtuueckue 3anstus (I113) 6 4 4 14
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 0,5 1,5
CamocrosiTesibHas padora: 129,5 131,5 98,5 3595
- BbINOJIHEHUE KOHMPOAbHOU pabombl + + +

(KoumpP),

- 8bINOIHEHUE UHOUBUOYATbHO2O MBOPUECKO20
saoanus (UT3);

- camonoo2omoska (npopabomia u
nosmopenue 1eKyuoHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,




TpynoeMKoCTb,
Bun pabotst aKaJEMHYECKHUX 4acOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
um.n.)
Bupa uToroBoro KOHTpOJIs (3a4eT, IK3aMeEH, 3a4er 3a4er IK3aMeH
auddepeHupoBaHHbIi 3a4eT)

P%HCHBI AUCHUIUIMHBI, U3y4aCMbIC B 1 CCMECTPC

KomnnuectBo yacos
Ne HaumeHoBanue pa3ieiion ayautopHad BHeay/I.
pasnena BCETO pabora
T 113 | JIp paborta
1. OnpeaenuTeny 1 MaTPHUIlbl, PEIICHHE CUCTEM 40 2 2 36
2. AHaJINTHYECKAsi TEOMETPHUS 38 2 - 36
3. Benenue B MaTeMaTHYeCKUl aHAIN3 32 2 2 28
4. Juddepennmanbaoe ucurcienne GyHKIUN OJHON 34 2 2 30
TIEPEMEHHOMN
Hroro: 144 8 6 130
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 2 cEMeCTpe
KomnnuecTBo yacos
Ne HaumeHoBanue pa3zeion ayAuTopHad BHEay/I.
paznena BCETO pabota
T 113 | JIp pabora
5. HMuddepenunansHoe ucYUCIEHUE PYHKIIMH 20 1 - 18,5
HECKOJIbKUX TIEPEMEHHBIX
6. WuTerpanbHoe ucuucienne GyHKIUU OTHOM Tie- 42 251 2 37,5
pEMEHHOMN
7. HuTerpanbHoe ucuncienue QyHKIuU ABYyX mepe- 18 1 - 17
MEHHBIX
8. Juddepennmanpapie ypaBHEHHS 42 25| 1 38,5
9. YucnoBble M GYHKIIMOHATHHBIE PSIJIBI 22 1 1 20,5
Hroro: 144 8 4 132
Pazensr qUCIMIUTNHEL, U3ydaeMble B 3 ceMecTpe
KommuectBo yacos
Ne HaumenoBanwue pa3aenon ayutopHad BHEay/I.
pasnena BCETO pabota
T 113 | 1P paborta
10. |Teopwus BeposTHOCTEMH 76 35| 4 68,5
11. |DineMeHTHl MATEMATUUYECKOM CTATUCTUKHU 32 05| - 31,5
Hroro: 108 4 4 100
Bcero: 396 20 | 14 362

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Ne 1 Onpenenuresid 1 MAaTPUIIbI, pellIeHHE CUCTEM

Onpenenurenu: omnpeaeieHUe, MHHOPBI U alredpandecKue JOMOIHEHUS DJIEMEHTOB, BBIYUCIICHUE,
cBoOicTBa. MaTpuilbl: onpe/esieHne, BUAbl MaTpull, JMHEHHbIE U CIIEHAIbHbBIE Olepalii, IOCTpoeHue 00-
paTHOW MaTpuIlel. Pemenue cucrteM N TMHEHHBIX YpaBHEHH ¢ N HEM3BECTHBIMU 10 Gopmynam Kpamepa, ¢
MTOMOIIIbIO 0OPATHOW MaTPHIIBI,



Panr matpunpl. DnemenTapHbie ipeodpa3oBanus matpuil. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM N JIMHEHHBIX ypaBHEHUH ¢ M HeW3BeCTHBIMH MeTonoM ["aycca. [TocTpoeHen o01iero pemeHus cu-
creMbl. PerieHne oHOPOIHBIX CUCTEM JIMHEWHBIX ypaBHEeHUH. DyHIaMEeHTANbHBIH Ha0Op PEIIeHUN OTHO-
POIAHOM CUCTEMBI IMHEHMHBIX YPaBHEHUH.

Ne 2 AnasinTruyeckasi reoMeTpust

[IpsimoyronbHasi 1ekapToBa cucTeMa KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHnctBe. [lonspHas, che-
pudecKast 1 HWIMHAPUYECKAs CUCTEMBI KOOPUHAT.

BekTopsl Ha MIOCKOCTH U B pOoCTpaHcTBe. JInHeliHble onepaunn Haj BekTopamu. CKalsIpHOE, BEK-
TOPHOE U CMEIIAHHOE IPOM3BENICHUSI BEKTOPOB: OINPEIEIICHUE, CBOMCTBA, BBIYMCIECHUE, T€OMETPUUYECKUIL
cmbici. [Tpoeknus BekTopa Ha ock. Hanpasisroniue KOCUHYCbI BEKTOpA.

JIuHuM Ha IOCKOCTH. JINHUM M TIOBEPXHOCTH B MPOCTPAHCTBE. Anredpandyeckue JMHUM U MOBEPX-
HOCTH, UX MOPSIIOK.

Paznuunbie ciocoObl 331aHus PSMON Ha TUIOCKOCTH, B3aMMHOE PACIOJIOKEHHUE MPSMBIX, METpUYe-
CKHME COOTHOILIEHUS Ha IIIOCKOCTH.

Paznuunbie crocoObl 3aJaHus NPSIMOM M TUIOCKOCTH B NIpPOCTpaHCTBE. B3anMHOe pacmonoxkeHue
IIJIOCKOCTEM, MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE. METpUUYECKHE COOTHOLLIECHUS.

Jluauu BTOPOTO MOpPsIKA HA IIOCKOCTH (IJLTUIIC, TUIIepOoIia, mapadosa): onpeaeieHue, IoCTPOCHHE,
OCHOBHBIE XapaKTEPUCTHUKHU.

JInHuu B NOJSIpPHOM cucTeMe KoopauHar. [lapamerpudeckoe 3a1aHue JIMHAN.

[loBepxHOCTH BTOPOro MOpPsAKAa B MPOCTPAHCTBE: LMJIMHIPUYECKHE, KOHUYECKHE, MOBEPXHOCTH
BpaieHus. KanoHnueckue ypaBHEHUsI IOBEPXHOCTEN BTOPOTO MOPsIIKa.

Ne 3 Benenne B MaTeMaTHYeCKHI aHAJIN3

[lonsarue mHOXkecTBa. OCHOBHBIE ONEpallMM HAJl MHOXKECTBaMU. JleficTBUTEIbHbIE YnCIIa: anredpanye-
CKHE CBOICTBA, YHUCIOBbIE MPOMEXKYTKH, MOJYJIb YHCIA, OKPECTHOCTh TOUKHU U OecKOHeYHOCTH. OrpaHuueH-
HOCTb YHCJIOBOI'O MHOXECTBa. KOMIUIEKCHBIE UnCIa KaK PacIIMPEeHUE MHOXKECTBA JEHCTBUTENbHBIX YHCEN.
JleiicTBHsI HaJl KOMIUIEKCHBIMH YMCIAMH B aIre0panyeckoil 1 TPUroHOMETpUUecKoi hopmax.

[ToHsiTHE YMCIOBON MOCIEI0BATENIBLHOCTH, MPEAET U €r0 T€OMETPUUECKUI CMBICH, €JUHCTBEHHOCTh
IIpeJiena, OCHOBHBIE CBOMCTBA U NMPU3HAKYU CYIIECTBOBAHHUS NIpeena; Bropoii 3amedaTenbHbli Ipenei: ¢Xo-

JUMOCTb TI0CJIE€10BAaTEIbHOCTH {(1+ 1)” } , YUCJIO €.
n

Omnpenenenue npenena ¢pynkuuu. CpoiictBa nmpenena ¢pynkuuu. IlpenenbHblil nepexoa B HEpaBeH-
crBax. OgHocTopoHHME npeaensl. [Ipenensl GpyHKIMM npu x — too, x — 0. beckoHeuHo Manas u Gecko-
He4YHO Oosbias GyHKIHS, UX CBsI3b. CBOWCTBA SKBUBAJICHTHBIX O€CKOHEYHO Maibix QyHKIu. [lepBoiii 3a-
MeuaTelnbHbIN npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

[TonsiTe HENpepHIBHOCTH (DYHKIIMU B TOUKE U Ha MHOXkecTBe. HenpepbIBHOCTh CyMMBI, TPOU3BEE-
HUS M YaCTHOT'O HempepbIBHBIX (QyHKIMI. Touku paspbiBa GyHKLIMH, UX Kiaccuukanus. HempepblBHOCTD
cl0XHOM (yHKIMU. JlokanbHbIE CBOWCTBAa HENMpPEpBIBHBIX (YHKIMH. HempepbIBHOCTE OCHOBHBIX 2JIEMEH-
TapHbIX ¢yHKuui. CBoNCTBa (DYHKIIMM, HEPEPHIBHBIX Ha OTpe3Ke: IepBas M BTopas TeopeMbl bosbliaHo-
Komm, nepsast u Bropas Teopemsl Beliepiitpacca. Teopema 0 MOHOTOHHOCTH M HENPEPHIBHOCTU 0OpaTHOMN
GbyHKIHN.

Ne 4 TuddepenunanbHoe HCUUCTIeHHEe PYHKIMH OHOH NepeMEeHHOM

3amaun, NMPUBOJAIIME K TOHATHIO NMPOU3BOAHOM M ee ompeaeneHue. HempepblBHOCTH (yHKIHH,
uMerolIeil mpou3BoHy0. ['eomeTpruueckuit U Gu3NUECKUil CMBICI TIEpPBOM U BTOpoi mpou3BogHOU. [Ipons-
BOJIHBIE CIIO)KHOW M oOpatHOM ¢yHkumu. [uddepeHiypoBanre HEIBHOM W MapaMeTpUYECKH 3aJaHHOM
¢byukun. Juddepenunpyemocts u nuddepenuuan ¢yHkiuu. ['eomerpuyeckuit M1 QU3NUECKUI CMBICIT
middepennmana. MupapuantHocTh hopMel niepBoro auddepennunana. I[Ipunoxenne auddepenuunana s
MpUOIMKEHHBIX BblunciaeHui. Juddepennnansl BEICIIUX MOPSIKOB.

OcHoBHbIE TeopeMbl 0 TuddepeHpyeMbx GyHkmsax: @epma, Pomns, Jlarpanka, Komu. [pasuiio
Jlonurans. ®opmyna Teitnopa ¢ pa3nuyHbIMU (POpMaMU OCTATOYHOTO YJICHA.

Haxoxxnenue rimo0anbHOro skerpeMyma (GpyHKuu. 3ajadd Ha MaKCUMyM U Ha MUHUMYM. Hakion-
Hbl€ M BEPTUKAJIbHbIE ACUMNTOTHl (YHKIMH. DKCTpeMyM (YHKUUU. YCIIOBHS BO3pacTaHUS W yObIBaHUS
¢ynkuuu. Heo6xonumoe ycioBue, JOCTaTOYHbIE YCIOBUS JOKAJIBHOTO SKCTpeMyMa. JlocTaTouHble yCI0BUA
BbINyKJI0cTH. Heobxonumoe yciaoBue U 10CTaTOYHOE YCIOBUE TOUKM nepernba. OOmas cxema nucciieoBa-
HUS QYHKIIUHU U IOCTPOCHUS TpaduKa.

Ne 5§ InddepennuanbHoe ucuncaenne GyHKIUN HECKOJIbKUX MepeMeHHbIX



MHuoskecTBa Touek npoctpancta R". CriocoObl 3a1aHus pyHKIMH MHOTUX MEpEMEHHBIX. [ eoMeTpH-
4ecKoe MpPEeJCTaBIeHUE (YHKLUU OBYX U Tpex NnepeMeHHbIX. JIokanpHble skTpeMyMmsbl. IIpenen u Hempe-
PBIBHOCTh (pYHKUIMHU B TO4Ke. HempepbIBHOCTH cinokHO#M (yHKumu. CBoiicTBa (DyHKIIHI, HENIPEPHIBHBIX B
3aMKHYTOW OIpaHHMYCHHON 00JIaCTH.

YacTHble NPOU3BOAHBIE. ['€OMETPUUECKUI CMBICI YACTHOM NPOU3BOJHOW MEPBOTO MOPSAKAa OT
GbyHKIMU BYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX NMPOU3BOAHBIX OT nopsaka auddepen-
nupoBanus. Juddepenmupyemocts pyakimu B Touke. HeobxommmMoe ycioBue, HEOOX0IMMOE U AOCTaTOY-
Hoe ycioBue nupdepenuupyemoctu. uddepenuman. YpaBHEHHE KacaTelbHON IIOCKOCTU K MOBEPXHO-
CTH, ypaBHEeHHE HOpManHu. [Ipon3BoaHast 10 JaHHOMY HarpasiieHUIo. [ paareHT QpyHKIUH, ero CBOMCTBA.

JuddepennrpoBanne HesBHBIX GyHKIMH. [Ipon3BoHas c1oKHON DYHKITUH.

Huddepennnans! Beiciiux nopsakos. Cumsonnueckas Gopmyna ans nuddepenumana N-ro nopsii-
Ka.

Heo6xoauMoe yciioBre, JOCTaTOYHOE YCIOBHUE JIOKAIBHOTO 3KcTpemyMa. HaxoxneHnue rio06anbHoro
SKCTpeMyMa (yHKLUU.

Ne 6 UnTerpanbHoe ncuuciaeHue GyHKIMH OHOM NepeMeHHOoM

[TepBooOpasnas dynkums. OOmui BUA 1epBooOpasHON I AaHHOW (GyHKIMU. HeompeneneHHBII
WHTErpall, ero cBoMcrea. Tabnuia uarerpanos. UHTerpupoBanue 3aMeHON EPEMEHHOU U 110 YaCTSIM.

WuTerpupoBanue NpoCTEHIINX pallMOHATIBHBIX ApoOel. IHTerpupoBanre paloHaIbHbIX (QYHKIHH.
WuTerpupoBanue TPUTOHOMETpHUYECKNX (YHKIMUA. VIHTEerpupoBaHHe UppanvoOHAIbHBIX (yHKImMA. MHTe-
I'PUPOBAHUE C TIOMOILBIO TPUTOHOMETPUYECKHX TIOJCTAHOBOK.

3anauyy, NPUBOASIIME K MOHATHIO OINpEAEIeHHOro MHTerpana. OmnpeneneHHbl uHTErpain Pumana:
oIpeJiesIeHue, HE0OX0IMMOe YCIIOBHE MHTEIpUPYEeMOCTH (YHKIMHU, KpUTepuil uHTerpupyemoct. Kmaccel
UHTErpUpyeMbIX QyHKIuil. OCHOBHBIE CBOWCTBa MHTErpana. Teopema o cpenHem. MHTErpan ¢ mepeMeHHbIM
BEPXHHUM IIPEJIEJIOM, €r0 HEIPEPBHIBHOCTh U U PepeHIMpyeMOocTh Kak (GyHKIHUU BepxHero npezaena. Pop-
myna Hetorona-JleliOauna. Berancinenne naTerpaia 3aMeHoi mepeMeHHON | 110 YacTsM.

Beruucnienue niomanei, [JuinH Ayr, 00beMOB Tejl, pa00ThI CUJIbI, JUIMHBI IyTH U APYTHe FreoMeTpuye-
CKHE U (PU3NIECKHE TPUIIOKEHUS OIPEeIEHHOTO HHTErpaia (B pa3InYHbIX CHCTEMaX KOOPAWHAT).

HecoGcTBeHHbIe UHTErpanbl Cc OECKOHEUHBIMH THpeaenamMu. HecoOCTBEHHBIH HWHTErpail oT
HEOrpaHMUYeHHBIX QYHKIMHI. X cX0AUMOCTB.

Ne 7 UHTerpanbHoe HcYUCIeHne (PyHKIHMHU IBYX IlepeMEeHHbIX

3anaya, mNpuUBOAAIAS K TOHATHIO JBOMHOrO wuHTerpana. FEro ompeneneHue H  yCIOBHUSA
cymectBoBaHusa. CBONCTBA JABOWHOIO MHTErpajla M €ro BBIYMCICHHE IO PA3IUYHBIM O00JIacTsIM. 3aMeHa
MEPEMEHHBIX B IBOMHOM MHTErpajie. JIBOMHOW HHTErpall B OJISIPHOM cucTeMe KoopAauHar. ['eomerpruyueckue
U pU3NYECKUe MPUIIOKEHUS TBOMHBIX HHTEIPaJIOB.

Ne 8 InddepenuuanbHbie ypaBHeHUS

JudpdepeHnnanbHble ypaBHEHUS! MEPBOTO IMOPSJIKA: OCHOBHBIE MOHSTHS, 3aJauyd, MPUBOSAIINE K
g depeHIaIbHbIM YPAaBHEHUSM, TEOPEMa CYILECTBOBAHUS M €JMHCTBEHHOCTH perieHus 3anauu Koy,
MOHATHE OOIIET0 M YaCTHOTO PELIeHUH, UX TeoMeTpuueckuii cmbici. Pemenne nuddepeHnnanbHpIx  ypas-
HEHUH MEpPBOTo MOPSAKA: C Pa3feAIOIUMUCS IEPEMEHHBIMU, OJJTHOPOJIHBIX, JIMHEHHBIX, YPaBHEHUS B IOJI-
HBIX TuddepeHnnanax.

HuddepennunanbHble ypaBHEHUSI BTOPOTo MOPs/IKA: OCHOBHbIE OHATHS, TEOpEMa CyIIECTBOBAHUS U
€IMHCTBEHHOCTH peIlIeHus, o0lee U YaCTHOE PEUIeHHs], UX TeoMeTpudeckuil cMmbici. uddepeHunaabHbie
YpaBHEHUS, JOIMYCKAOIINE TOHMKEHHE MTOPSIKA.

[TonsTHe O MUHEWHON HE3aBMCHUMOCTH (3aBUCHMOCTH) CHCTEMbI (DYHKIMN Ha MHOXecTBe. Ompene-
nuTens BpoHckoro: onpeneneHus, cBoicTBa. Kpurepun aMHENHON HE3aBUCUMOCTH PELIEHUN OJHOPOAHOTO
JMHEWHOTO ypaBHEHHUs BTOPOro mopsaka. Teopema o cTpyKType OOLIMX pELIeHUH OJHOPOAHBIX U HEOJHO-
POJHBIX JHUHEHHBIX TU(GEpEeHIINATBHBIX YpaBHEHUH BTOPOTO MOPsIKA C HEMPEPHIBHBIMU KOA(PPHIIMEHTa-
MHU.

Jluneitnsle nuddepeHIanbuble ypaBHEHUS BTOPOTO MOpsIKa ¢ MOCTOSTHHBIMU KO3 UIIMEHTaMU,
(dbyHIaMeHTalbHAsT CUCTEMa pEIIeHUH OJHOPOJHOIO YpaBHEHHs, YAacCTHOE pELICHHE HEOJAHOPOIHOTO
ypaBHeHMs. PemnieHne nmHeHHBIX TUQQGEpEeHIMAIbHBIX YPAaBHEHMH BTOPOro MOPSAIKAa C IOCTOSHHBIMHU
KO3 pHUIMEHTaMHU U CTICIHATIbHON NpaBOi YacThio. JInHeliHbIe ypaBHEHUS BBICIIMX MOPSIIKOB.

Ne 9 YucinoBbie M PyHKUMOHAJbHBIE PAAbI



[Tonsitue uncinoBoro psana. CxoguMocTh U cymMma. ['apMOHUYECKU U reoMeTpruuecKuid psiabl. CBOM-
cTBa cxomsmmxcs panoB. Ocrarok psnma. HeoOXomumblil mpu3Hak cXOauMOCTH. JlocTaTOYHBIE MPU3HAKU
CXOJIMMOCTH PSIJIOB C MOJIOKUTENbHBIMU WieHaMH (cpaBHeHus, lanamOepa, Ko, naTerpanpHbiit). 3HaKo-
yepenytomuiics psa. [Ipusnak JleliOnuna. 3HakonepeMeHHbIe psiabl. AOCONIOTHAS M YCIIOBHAS CXOJIUMOCTb.
CBoiicTBa aOCOMIOTHO CXOASALINXCS PAIOB.

OYHKIMOHAIBHBIE PABI: 00JIACTh CXOJAUMOCTH, pAaBHOMEPHAs! CXOAUMOCTh. HenpepbIBHOCTD CyMMBI,
nowieHHoe U epeHIpOBaHNE U MHTETPUPOBAHME PAaBHOMEPHO cxoxsumierocs psaa. Teopema Aobes.
WuTepsan, paauyc U o0IacTh CXOAMMOCTH CTEHNEHHOrO psaa. PaBHOMepHas cXOJIMMOCTb, HENPEPHIBHOCTD
CYMMBI, MOYJICHHOE IU(QEepeHIINPOBaHNE W MHTETPUPOBAaHUE cTernmeHHoro psanga. [locraHoBka 3amaun o
pasnokeHuu (QyHKIUH B cTeneHHbIA psia. Psmg Teiimopa. YcinoBus pazioXUMOCTH (QYHKIIMHM B CTEIEHHOMN
psia. Pa3noxkeHne HEKOTOPBIX JIEMEHTAPHBIX (DYHKIMK B CTENICHHBIE Psi/Ibl. BbIUunciieHne HHTEerpasos.

Ne 10 Teopusi BeposiTHOCTel

DneMeHThl KOMOMHATOPUKH: TIPABUIIA CJIOKEHHUS M YMHOKEHUS, pa3MELIeHHs, IePECTaHOBKH, COYe-
tanus. KomObuHauu ¢ mopropeHusmMu. [IpocTpaHCTBO 351eMeHTapHBIX cOObITHH. AnreOpa coObituii. [lons-
THE ciay4aiiHoro coObiTus. Kitaccuueckoe, akcHOMaTHYeCKOe M TeOMETPUIECKOE OTPEACTICHHE BEPOSTHOCTH.

HecoBmecTHble U He3aBUCHMBIE COOBITHSA. Y CIIOBHAS BEPOSTHOCTh. TeopeMbl CIIOXKEHUS U YMHOXe-
Hus BepositHocTe. [lonHas BepostHocTh. DopMmyina baiieca.

Cxema ucnbitanuii bepuymnu. ®@opmyna bepuymnu. IIpeaensHbie Teopembl (JOKallbHAas U HMHTE-
rpanbHas) B cxeme bepuyiu.

[lonsiTue ciydaitHOW BeaW4MHBL. J{MCKpETHBIE U HENpPEpPBhIBHBIE CIy4YallHbIE BEJIMYMHBI. 3aKOH pac-
npeesieHusl, MHOTOYTOJIbHUK pacIipe/ieieHus, GYHKIUsS pacupeiesiCHHst U €€ CBOWCTBA, rpaduk QpyHKIUH
pacnpenenenus. [IOTHOCTE pacnpeneneHrs HEeNpepbIBHON CIydyaliHON BEJIMYMHBI: ONPEEIICHHE, CBOMCTBA,
BEPOSITHOCTHBIA CMBICI. BepoATHOCTh NONaiaHus HENPEPBIBHON CIIy4aiiHOW BEJIMYMHBI B 33JaHHBII UHTEP-
BaJl.

YucnoBble XapaKTEPUCTUKU CIy4aliHON BEJIMYMHBI: MAaTEMaTHUUECKOE OKHUJaHHUE, IUCIEPCUs, Cpel-
HEe KBAJI[paTUYECKOE OTKJIOHEHUE, HAayalbHbIE M LIEHTPAJIbHBIE MOMEHTBHI, MOJAA, MEAUaHAa, ACUMMETpHS,
skcuecc. Mx onpenenenue, cBONCTBA, POPMYJIbI JI BHIYUCICHUS.

Bunsl pacnipenienenuil HenpepbIBHBIX M AUCKPETHBIX CIIy4aiHbIX BEIWYHH (OMHOMHHAIBHOE, PaBHO-
MepHoe, [lyaccona, nokaszarenbHoe, norapudmuyeckoe). HopmanbHoe pacnpeneneHue, ero cBOMCTBa, Ipa-
¢uk. BeposTHOCTh NOmNajaHus B 3a/laHHBI MHTEpPBAJ HOPMAJIBHOM ciiydaiiHON BenuuuHbl. [IpaBmiio Tpex
curM. O1ieHKa OTKJIOHEHHS TEOPETUYECKOTO OTKIOHEHUSI OT HOPMAJIbHOTO.

Cuctema JByX CIy4yailHbIX BEJIMUMH: 3aKOH pacrpeaeieHus, pyHKIUS paclpelesieHust U ee CBOM-
CTBA, IJIOTHOCTh COBMECTHOI'O PACIIPEAEICHHS, YCIOBHBIE 3aKOHBI paclpeesieHus, YCIOBHOE MaTeMaTuye-
ckoe oxujanue. KoppensnoHHblii MOMEHT, KoBapHalus, Ko3(pQpUIUEHT KOppeIsiuu, KOPPeITupOBaHHOCTb
Y 3aBUCUMOCTh CIIy4aiiHbIX Beau4yuH. HopManbHBIM 3aKOH pacnpelneneHus Ha IUIOCKOCTH. JImHenHas pe-
rpeccusi, JIMHENHas KOppesiliys, HOpMaJlbHasi KOPPEALUs.

[Tonsitue o pasznuuHbix (opmax 3akoHa Oonbmux yucen. HepaBencTtBo YeOwrmeBa. Teopembr
bepuynnu n Yebsiesa. LlentpanbHas npenensHas Teopema JlsamyHoBa.

Ne 11 DyreMeHTHI MATEMATHYECKOH CTATHCTUKHU

3amaun MaTeMaTHYECKOM CTaTUCTUKU. | eHepanbHas COBOKYIHOCTh U BbIOOpKa. BapuarmoHHsbIi ps.
l'ucrorpamMmma U MOJIMIOH 4YacTOT. OMmupuyeckas (QyHKIUs pacrpezesneHue. YnciaoBble XapaKTepUCTUKH
BBIOOPKH.

4.3 IIpakTuyeckue 3aHATHS (CEMUHAPBI)

No zanstus | Ne pazne- |Tema Kon-Bo ua-
na COB

1 1 Pemenue cucrem JIMHENHBIX YpaBHEHUIA. 2

2 3 Haxoxnenue npenenoB GyHKIMH, HEIPEPHIBHOCTh (DYHKITHH. 2

3 4 [TonHOE MccnenoBaHne PYHKIMH U TOCTPOEHUE TpaduKa. 2

4 6 OcHoBHbIE METOBI MHTETpUpOBaHus. [ omane KpuBOINHENHON 2
Tparnenuu.

S) 8 Juddepennnanbable ypaBHEHHS IEPBOTO MOPSIKa C pa3aesstomu- |1
MHCSI IEPEMEHHBIMU, JTUHENHbIE. OTHOPOJHBIC YPaBHEHHS BTOPOTO
HOpsi/IKa C TOCTOSHHBIMU KO3 (UITMEHTaMH.




5 9 [Tpu3HaKu CXOIUMOCTH PSJIOB C TIOJIOKUTEIHHBIMU YJICHAMM. 1

6 10 Brraucnenue BepostHocTeil coObiTuid. [Tonnas BepositHocTh. Dop- |2
Myina baiteca. @opmyina bepnymu. [IpenenbHbie TEOpEMBbI B CXEME
beprymn.

7 10 JluckpeTHbIE M HEMPEPBHIBHBIC CIyYaliHbIEe BETUYMHBI: (QYHKITHS 2
pacnpeeneHusi, INOTHOCTh PaCIpe/IeIICHHS, YHCIOBBIC XapaKTepH-
CTUKHU
Wroro: 14

4.4 KonutpoJsbHasi padora (1, 2, 3 cemecTpbl)
1 cemectp

3amanmue 1 a) Boimomauts neiictBus Hax kommrexcapivi sncaamu: (4+5i)% - (5—4i);

4

0) 3anucarh KOMIUIEKCHOE YHCIO Z = ————— B alreOpandeckoid, TPUrOHOMETPHIECKOH U I10-
N2 =21
o o 3 3
KaszarenbHO# popmax. Haiitn 727 u z.

2X+Yy—-27=5,
Bananue 2 JlaHa cucTeMa Tpex JIMHEHHBIX yPAaBHEHHUI ¢ TpeMst HeM3BeCTHbIMHU < 3X +3Y —2Z =8,
X+Yy+2=6.

Tpebyercs:

a) HailTH e€ pereHus ¢ momoiko popmyn Kpamepa;

0) 3amucaTh CCTEMY B MAaTPUYHOM BUJIE U PELIUTh €€ CPEACTBAMU MATPUYHOTO UCUUCIICHUS;
B) pEUINTh cucTeMy MeTosioM [aycca.

3ananune 3 Tloctpouts obiuee penienue cucteMbl < 3X, —2X, + 4X;+ X, =0,  u Haiitn ee pyH-

JTAMEHTAJIbHBIN Ha0Op pelIeHU.

3ananwue 4 Ilo koopaunatam BepmuH A (3; —2; 2), B (1; —3; 1), C (2; 0; 4), D (6; — 4; 6) nupamMus
ABCD Hnaiitu:
a) mmuHel pedep ABu AC;

0) yros Mexay BEKTOpaMu AB u AC ;

B) 06beM nupamuasl ABCD;

T') BBICOTY, ONYILIIEHHYI0 U3 BepiuHbl D Ha rpans ABC;

1) ypaBHeHHE TpsiMoii AB;

€) ypaBHeHHUE 1II0cKOcTH BCD;

) CHHYC yIila MeXIy npsiMoil 4B u mnockocteio BCD;

3) KOCHHYC yIJIa MeX 1y TI0cKOoCcThio XOY 1 miockocThio BCD.

3aganue 5
CocTaBUTh KAHOHUYECKNE YPABHEHUS:

a) syutnIca, 60oMbIIast MOJyOCh KOTOPOTo paBHa 3, a (OKyC HaXOAUTCs B Touke F (\/g 0);

0) TMIepOOIIBI ¢ MEMMOM MONYOChI0 paBHOH 2, n pokycom F(—+/13,0);
B) apaboJIbl, UMEIOLIEN qUpeKTpucy X = —3.



- X -2x-1
Bananue 6 Haiitu npenens! yukumii: a) —B) lIM——— npun a = 2;—1;0;

o2 Xt 4 2x+1
/X2+9—3. )IimSin3X @-4_ 3 )HZX

D lim—— ;o ;€ lim
)le—r;r(;l XZ_X x>0 tg2X )Xﬁoo X—4

3ananue 7
HaiitTu mpoun3BoiHy10:

1 x—-15
—, 6)y= , B) Yy=InXx-cos(3x—-7),
Jx

x> +7

= Cctgt

F) yZIn(Sin 2X+4)’ H){X g , e) y3_4xy+X2 =O, )I() y:(x2+3x)cosx.
X+1 y =sint

2) y=x3—3x2—%+

X2 —4x+1
3ananue 8 VccnenoBath pyHKIMIO Y = —4 U TIOCTPOUTBH €€ IpaduK.
X —

2 cemecTp

3amanne 1 Haiitu yronm Mexay rpaaueHTaMu CKaSIpHBIX Tmoser U = In(x2+ y2+ 22) u

V=12X+Xy+YyZ—18Xx—62 -y B1ouxe M (3;5;4).

3ananue 2 Uccnenosats Gynkuuio | (X, y) =—X" =Xy —Y? + X+ Y Ha sKCTpeMyM.

3aI[aHI/Ie 3 Haiitu HCOMPCACIICHHBIC WUHTCTPAJIbI. HpaBI/IJ'IBHOCTB MOJIYYCHHBIX PE3YJIbTATOB IIPOBC-

2
pr g ) [ S, 9 [x-areg xa, w [ S
6\/; dx
——dXx, —_
r)Il+3&/§ H)Ism3x+3

3amanue 4 Borauciuts miommaas GUrypsl, OorpaHUdeHHOM JTUHUsIME Y = 4 - X’ u y= X% - 2.

+00
dx
3amanuie 5 Berauciauth HECOOCTBEHHBIN MHTETPAJ UM YCTAHOBUTD €0 PACXOIUMOCTh: I

1+ X2

—00

3aganue 6 BpruncnuTh ABOMHON MHTErpal ” yInxdxdy, ecnu o6nacts unTerpupoBanus orpanu-

A
yeHa uHuAMH: Xy = 1, y = x, x = 2. Crenarb ueprex 00J1acTU HHTErPUPOBAHMSI.

3ananne 7 Pemuth ypaBHenne Y — Y COSX = Sin 2X.

3amanue 8 PemmuTs 3anauy Komu:
a) y"—2y"-3y'=0, y(0)=0, y'(0)=3, y"(0) =1;
6) y" -6y’ +9y=25e"sinx, y(0)=1, y'(0)=2.;
©n+3

3amanne 9 Haiit 0671aCTh CXOIMMOCTH CTENIEHHOTO Psijia: Z P 1
n=0 N~ +

(x+2).
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3amanre 10 Berwmcnurs npubmmwkéHHo ¢ TouHocThio g0 0,001 ompenenéHHBI  MHTE-
0
dx 5 5
rpan I Y UCTOJb3Ys PA3NI0KEHHE MOIBIHTETPAbHON (PYHKIIMU B CTEIICHHOM Psijl.
-0,6 1+x

3 cemecTp

3aganne 1 YcTpoHCTBO COCTOUT M3 TPEX HE3aBUCHMBIX AJIEMEHTOB, Pa0OTAIOMIUX B TEYCHHUE BpeMe-
uu T Gesorkasuo ¢ BepostHoctsamu P, = 0,851, p, =0,751 u p, =0,701. Haiitu BeposTHOCTB TOTO, YTO
3a BpeMs T BBIWJIET U3 CTPOS: @) TOJBKO OJMH AJIEMEHT; 0) XOTs Obl OJTUH 3JIEMEHT.

3ananue 2 B nepBoit ypHe 6 OeNbIX mapoB U 4 YepHBIX I1apa, a BO BTOPO ypHE 5 OebIX U 7 YepHBIX
mapoB. M3 mepBoii ypHbI BEIHUMAIOT CIIy4ailHBIM 00pa3oM 3 miapa, u3 BTopoi — 2 mapa. Haiitu BeposiT-
HOCTB TOT'O, YTO CPE/IM BBIHYTHIX IIaPOB:

a) Bce 1Iapbl OJHOTO I[BETA;

0) TONBKO TpU OeJBIX IIapa;

B) XOTsI ObI OJTMH OCJIBIH II1ap.

3ananue 3 B MOHTaXXHOM 1ieXe K YCTPOMCTBY MPUCOSAUHSIIETCS SJEKTPOABUTATENb. DIEKTPOABUraTe-
JIM TIOCTABJISIIOTCS] TPEMSI 3aBOIaMHU-M3rOoTOBUTENsSIMUA. Ha CKiaze uMEeroTCs AJIEKTPOIBUTATEIN STUX 3aBOJIOB
B KonuyecTBe 19, 6 u 11 mITyK COOTBETCTBEHHO, KOTOPHIE MOTYT pabOTaTh O KOHIIA TAPAaHTUITHOTO CpOKa C
BepostHocTsME 0,85; 0,76 u 0,71 cooTBeTcTBeHHO. Paboumii 6epeT ciydaitHO DJIEKTPOJBHTATE]Ib 1 MOHTH-
pyeT ero K ycTpoicTBy. HailTu BEepOsSTHOCTH TOrO, YTO CMOHTHUPOBAaHHBIA M padoTaromuil 0€30TKa3HO 10
KOHIIa TAPAaHTUMHOTO CPOKa DJIEKTPOIABUTATENb IMOCTABIECH COOTBETCTBEHHO MEPBLIM, BTOPHIM WA TPETHUM
3aBOJIOM.

3amanne 4 BeposTHOCTH MosBiIeHHUS cOOBITUS A B KakoM u3 100 He3aBUCUMBIX UCIIBITAaHUH MTOCTO-
ssHHa U paBHa p = 0,8. HaliTu BEposATHOCTH TOTO, YTO COOBITHE TOSIBUTCSL:

a) He MeHee 75 pa3 u He Oonee 90 pas;

0) He MeHee 75 pas;

B) He Oouee 74 pas.

3ananue 5 JlucKpeTHas cilydyaiiHas BeJIMYMHA 33]jaHa TaOauLeH:
X -1 0 1 2 3

P; 01 0,2 0,3 0,25 Ps

Haiitn pg, MaTreMaTu4ecKoe OXKHMIAHUE, JUCIIEPCHUIO, CPEIHEE KBAJPATHYECKOE OTKIIOHEHHE U MOJLY.
[TocTpouTh MHOTOYTOJIBHUK pacnpeneneHus. Hailtu u n3o06pa3uth rpadudecku GyHKIHMIO pacrpeieneHusl.

3amanue 6 HempepbiBHas ciyuaiiHas BeIMUYMHA 3a/JaHa (QYHKUIMEH IUIOTHOCTH pacHpeieeHHs

O,mpu x<0

P(X) = g,npﬂ 0<x<2.

O,mpu  XxX>2

a) Haiitu pyrkumio pactipenenenus F (X), mocrponts rpaduru pynxmuit p(x) u F(X) .

0) BeruncinuTh MaTeMaTH4ECKOE 0XKUJAHKE, TUCIIEPCHIO, CPEJHEE KBAPATUIECKOE OTKIIOHEHHUE.
B) HaifTu BeposITHOCTB TOTO, UTO ciTyyaliHasi BEJIMYMHA PUMET 3HAUEHHE Ha OTpe3Ke [1;2].

3ananue 7 CiydaiiHas BennuuHa X SIBJISIETCS HOPMaJbHO pacnpezeineHHoW. Ee maremarnmyeckoe
O’KMJIaHWE paBHO 18, a BeposTHOCTH ee monaaanus B uatepsai (16, 20) pasna 0,98. Haiitu cpennee kBaapa-
TUYECKOE OTKJIOHEHUE O CIIy4ailHOW BEJIMYMHBI.

3aganue 8
11



Br16opka 3aaHa HHTEPBAJIbHBIM BapUAIIMOHHBIM PSIJIOM:

[ Xj < X < Xinq m;
1 1-5 10
2 5-9 20
3 9-13 50
4 13-17 12
5 17-21 8

[TocTpouTh rUCTOrpaMMy BHIOOPOYHOM OLIEHKH TJIOTHOCTH BEPOSTHOCTH.
5 Y4ueOHO-MeTOANYECKOE 00ecIIeYeHHe TUCIMIIIHHDI
5.1 OcHoBHas auTEpPaTypa

1.T'ycak, A. A. Briciias matematuka : yuyeOHuk : B 2 Tomax / A. A. I'ycak. — 7-e u3a. — Mumnck : Ter-
paCucremc, 2009. — Tom 1. — 544 c. : wun — Pexum pgocryna: 0o NOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=572287 (mata obpamenus: 03.04.2023). — bubmwmorp.: c.
529. — ISBN 978-985-470-938-3. — TeKcT : 3JIeKTPpOHHBIH.

2. I'ycak, A. A. OCHOBHI BBHICIIICH MaTEMaTHKHU: IMOCOOUE I CTYACHTOB BY30B : ydeOHOE MocoOue :
[16+]/ A. A. T'ycak, E. A. bpuunkoBa. — Munck : TerpaCuctemc, 2012. — 205 c. : wi. — Pexxum nocryna: no
noarucke. — URL: https://biblioclub.ru/index.php?page=book&id=111939 (mata obpamenus: 03.04.2023). —
bubmuorp.: c. 198. — ISBN 978-985-536-274-7. — TekcT : 37E€KTPOHHBIMA.

3. llunaues, B. C. Bricmias matematuka [Tekct]: yue6. ans By3oB / B. C. lllumaues.- 6-e u3z., crep. -

M.: Bercui. mk., 2006, 2007, 2008, 2013. - 479 c. - ISBN 5-06-003959-5.

4. I'mypmasn, B. E. Teopus BeposiTHOCTEN U MaTemaThueckas craTuctuka [Tekcr] : yuebHOe mocodue
g 6akanaBpoB / B. E. 'mypman.- 12-e uza. - Mocksa : FOpaiit, 2014. - 479 c. - ISBN 978-5-9916-3461-8

5.2 lonoinuTeNbHAs JIMTEPaTypa

1. TI'mypman, B. E. PykoBoacTBO K pelIeHuIo 3aja4y 0 TEOPUH BEPOATHOCTEH U MaTeMaTHYECKON CTaTUCTH-
ke [Tekcr] : yueb. mocobue ais By3oB / B. E. I'mypman.- 11-e uzn., mepepab. - M. : FOpaiir, 2010. - 405 c. - (Oc-
HOBBI HayK). - [Tpui.: c. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.
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https://biblioclub.ru/index.php?page=book&id=572287
https://biblioclub.ru/index.php?page=book&id=111939

2. [anxo, I1. E. Boiciiasg MaTemaTHka B ynpakHeHUsIX U 3agadax [Tekcr]: B 2 4.: yuel. mocoOue ass By30B /
I1. E. lanko, A. I'. TTonos, T. fI. KoxxeBHukoBa. - 6-¢ u3a. - M. : Ouukc 21 Bek Mup u obpaszoBanue, 2003.. -
ISBN 5-329-00528-0,4. 2:. -, 2003. - 416 c - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. KazakoBa, O. H. Anre6pa, reomerpusi 1 Hayaja aHaiau3a [DIEKTPOHHBIN pecypc| : MPakTUKYM s
oOyyarommxcs Mo 0o0pa3oBaTENbHBIM MPOTrpaMMaM BBICHIET0 00pa30BaHUS MO HANpPaBICHUSIM TMOJATOTOBKH
15.03.02 Texnonorunueckue MamuHbl 1 06opynosanue, 18.03.01 Xumuueckas trexnomnorus, 18.03.02 Duepro- u
pecypcocOeperaromye Mporecchl B XMMHYECKOM TEXHOJIOrMU, HedTexumuud u OuorexHojoruu, 19.03.02
[IponykThl muTaHUA W3 pacTUTEIBbHOrO ChIpbsi, 19.03.03 IlpomykThl IHUTaHHS >KHBOTHOTO HPOHUCXOXKICHUS,
19.03.04 TexHoaorus NpOAYKIMU M OpraHu3anms oOmecTBeHHoro mutanus, 35.03.08 Boanbele Onopecypchl U
axkBakynbTypa / O. H. KazakoBa, T. A. ®omuna; M-Bo Hayku U BeIcHl. oOpa3oBanus Poc. denepanuu, dexep.
roc. OropKeT. 00pa3oBaT. yupekAeHHe BbIcII. oOpazoBanus "OpeHOypr. roc. yH-T". - Openoypr : OI'Y. - 2019. -

ISBN 978-5-7410-2383-9. - 170 c Pexxum JlocTymna:
http://artlib.osu.ru/web/books/metod_all/114369 20191202.pdf
4, KazakoBa, O. H. Marematuyeckuii aHanu3. DJIE€MEHTH TEOPUHM BEPOSTHOCTEH M MaTEMaTHYECKOU

CTaTHCTUKU [DJEKTPOHHBIA pecypc| : MpakTUKyM i oOydarolmuxcs Mo o0pa3oBaTeIbHBIM Iporpammam
BBICIIIET0 0Opa3oBaHUs MO HampaBieHUsM NoAroToBku 15.03.02 TexHomoruveckue MamuHbl B 000pYJOBaHHE,
18.03.01 Xummueckas texHomorus, 18.03.02 DHepro- m pecypcocOeperaromye IpoIecchl B XHMHYCCKOH
TeXHOoJIOruM, Heprexumun U OrorexHoaoruu, 19.03.02 I[IpoayKThl OUTaHKUSA U3 PACTHTEILHOIO ChIphbs, 19.03.03
IIpogykThl mnHWTaHUA KUBOTHOro IpoucxoxaeHusd, 19.03.04 TexHongorus NPOAYKIMH M OpraHH3aIds
obmectBenHoro nuranus, 35.03.08 Boausle 6uopecypcenl u akBakynbrypa / O. H. Kazakosa, I'. B. Temisakosa, T.
A. ®omuHa; M-Bo Hayku U Beicil. oOpazoBanus Poc. @enepanyu, enep. roc. Or0pkeT. 00pa3oBar. yupeKaeHue
BeIcHI. oOpaszoBanms "OpenOypr. roc. yH-T". - OpenOypr : OI'Y. - 2021. - ISBN 978-5-7410-2706-6. - 157 ¢
Pexxum nocryma: http://artlib.osu.ru/web/books/metod_all/157179 20211025.pdf

5. Kaszakosa, O. H. Maremaruka [DIEKTpOHHBIH pecypc] : METOIUYECKUE YKa3aHHUsA K BBIIOJIHEHHIO
WHAMBUIYAJIBHBIX paboT aisi oOy4arommxcs IO TporpamMmaM BbICHIEr0 0Opa3oBaHMA IO HAIpPaBICHUSIM
noaroroBku 15.03.02 Texnosormueckne Mammuel U obopyzpoBanue, 18.03.01 Xumuueckas TexHOJIOTHS,
18.03.02 Dmuepro- u pecypcocOeperaronye MpoIecChl B XHUMHUYECKOH TEXHOJOTHHM, HEPTCXUMUU U
ouorexnosorur, 19.03.02 IIpomykTsl TUTaHHS H3 pacTUTENbHOrO Chipbsi, 19.03.03 IlpoaykThl NUTaHUS
KHUBOTHOTO mpoucxoxaeHus, 19.03.04 TexHoIOTHS MPOAYKIIMA U OPTaHHU3AIMSI OOIIECTBEHHOTO MUTAHUS: [B 3
4.] / O. H. KazakoBa, T. A. ®omuna; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, Denep. roc. OHOIKET.
o0pasoBat. yupexaeHue Beicul. oopasoBanus "OpenOypr. roc. yH-T", Kad. reomerpun u KomnbroTep. Hayk. - Y.
1. - Opendypr : orvy. - 2017. - 47 c. Pexxum J0CTyna:
http://artlib.osu.ru/web/books/metod_all/36054_20170330.pdf

6. KazakoBa, O. H. MaremaTtuka [DIeKTpOHHBII pecypc] : METOJMUYECKHE YyKa3aHWs K BBIIOJHEHUIO
WHIWBUAYAIBHBIX Pa0bOT Uit 0Oy4aroIuXcs IO IMporpaMMmaM BBICIIErO 0Opa3oBaHUs 10 HAMpPaBJICHUSM
noarotoBku 15.03.02 Texnomormueckne Mammuel U obopyzmoBanue, 18.03.01 Xwumuueckas TexHOIOTHS,
18.03.02 Dmuepro- u pecypcocOeperaronye mpoIecchl B XUMHYECKON TEXHOJOTHH, HePTeXuMuu u
o6uorexnonoruu, 19.03.02 IlpoaykTsl mnuTaHWs W3 pPACTUTENBHOTO CbIpbs, 19.03.03 IIponykTel muTaHUSA
KHMBOTHOTO npoucxoxaeHus, 19.03.04 Texnosorus npoayKuuu ¥ OpraHu3anus OOIECTBEHHOro MUTaHus: [B 3
4.] / O. H. KazakoBa, T. A. ®omuna; M-Bo oOpa3oBanus u Hayku Poc. Denepanuu, denep. roc. OHOMIKET.
o0pasoBat. yupexaeHnue Beicul. oopazoBanus "OpeHOypr. roc. yH-T", Kad. reomerpun u KoMmnbroTep. Hayk. - Y.
2. - Openobypr : orvy. - 2017. - 45 c. Pexum JIOCTYyTIa:
http://artlib.osu.ru/web/books/metod_all/36059 20170330.pdf

7. KazakoBa, O. H. Martemaruka [DneKTpOHHBIH pecypc] : METOAMYECKHE yKa3aHUS K BBINOJHEHHUIO
WHAMBUIYAJbHBIX paboT A oOyyarommxcs IO NporpammaM BbICHIEr0 oOpa3oBaHMsS IO HAIpPaBIECHUSIM
noarotoBku 15.03.02 Texnomormueckne mammebl U obopynoBanue, 18.03.01 Xwumundeckas TexXHOIOTHSA,
18.03.02 Dmepro- u pecypcocOeperaroniye MpoIecchl B XUMHYECKOH TEXHONOTHH, HEPTEXUMUH U
o6uorexnonoruu, 19.03.02 IlpoxykTbl muTaHWs U3 pPACTUTENBHOTO ChIphbs, 19.03.03 IIpomykTsl mHHUTAHHS
KHMBOTHOTO npoucxoxiaerus, 19.03.04 Texnosorus npoayKunu ¥ OpraHn3alus OOIECTBEHHOTO NMUTAaHUA: [B 3
4.] / O. H. KazakoBa, T. A. ®omuna; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, denep. roc. OHOIKET.
oOpa3oBar. yupexJeHue Boicil. oopazoBanus "OpenoOypr. roc. yu-1", Kad. reomerpun u komnerorep. Hayk. - Y.
3. - Openoypr : orvy. - 2017. - 43 c. Pesxum JOCTYTIa:
http://artlib.osu.ru/web/books/metod_all/36062_20170330.pdf

5.3 llepuoauyeckue U3IaHUA

Pabota ¢ nmeprognuecKMy U3AaHUSIMH He MPeAyCMOTpPeHa.
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5.4 UnTepHeT-pecypchbl

1. https://openedu.ru/course/ - «OtkpeiToe obpazoBanue», Kartamor kypcoB, MOOK: «Cucremsl
ABTO-MATH3MPOBAHHOTO MPOEKTUPOBAHUS aIATHBHBIX TEXHOIOTHI;

2. https://universarium.org/catalog - «YuuBepcapuym», Kypce, MOOK: «OO0mise BOmpocs
dmnocopun HayKu»;

3. https://www.lektorium.tv/mooc - «JIekropuym», MOOK: «/IuckpeTHas MaTeMaTuKa;,
4. http://'www.edu.ru/modules.php?name=Web_Links — karamor o0pa3oBaTeIbHBIX HHTECPHET-
pecypcos.

5.5 IlporpammHoe obecmedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX M HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. Onepanmonnas cucrema PEJ[ OC mnst pabounx cTaHuuii, IMEETCs JIMLEH3Us, BXOIUT B PEECTp
oreuecTtBeHHOrO [10.

2. LibreOffice — cBoGomHO pacnpocTpaHseMblii OQUCHBII MaKeT MpPOorpaMmM, BKIIOYAMONIHNA B ceOs
TEKCTOBBIN U TAOMUYHBIN pEeAaKTOPHI, PEIAKTOP MPE3EHTAINI U Jpyrue oPUCHBIC TPUTOKEHUSI.

3. Cucrema ynpasnenus yueOHbIM mporieccom Moodle, cBob6oHO paciipocTpaHsemast.

4. IlporpammHas cucTema Ajisi oOpraHu3anuu Bujeo-koHdepeHn-cszu Webinar.ru, umeercs
JMIIEH3US, BXOAUT B peecTp oTeuectBeHHoro [10.

5. IIporpamma st mpocMmotpa caiftoB Suaekc.bpaysep, cBo6oIHO pacmpocTpaHsemas, BXOAUT B
peectp oredyectBeHHOTO [10.

6. ABToMaru3upoBaHHas HHTepakTHUBHas cucreMa cereBoro TectupoBanus (AWCCT). Pexum
noctyma: https://aist.osu.ru/cgi-bin/auth.cqgi

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

Y4eOHble ayIUTOpUU IJIsl MPOBENEHUS 3aHATUI JIEKIIMOHHOTO THUIA, CEMHUHAPCKOTO THUIA, IS
MIPOBEACHUS TPYNIOBBIX W HHIWBUAYAIbHBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJS M IIPOMEKYTOUYHOHN
aTTeCTalUU.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YYEHUYECKOW MeOenH, TEXHHYECKUMH CPeJICTBaMU 00y4YeHMUs,
CIy>KalllUMU JJIsl IPECTaBIeHUs yueOHo nH(popMauu O0IbIION ayAUTOPHH.

[Tomernienue st caMOCTOATENBbHON PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
noakioueHHo Kk cetu "VMHTepHeT", M obOecrneueHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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