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1. IEJIX OCBOEHUMA JUCIIUITIMHBI

Lens ocBoeHus AuCHUILIMHEI «MaremaTHKa» — O3HAKOMJICHHE C JIHHEHHOH H BEKTOPHOH

anreOpoi,

AHAIHTHYECKOH TIeOMETpHEH,

MaT€EMaTHYeCKUM  aHAIM30M, JIuddepeHrHansHEMU

YPaBHCHHSMH, TCOPUCH BEPOATHOCTEH, MAaTeMaTHYeCKOH CTATHCTHKOM M WX NpPIIOKEHUAMH K
3a/1a4aM QU3HKU, XMMHAHN U TEXHUKH.

3anauu:

— H3YYATh OCHOBHBIC IIOHATHsA JIMHEHHOM M BEKTODHOM airebphl, aAHATATHYECKOH
TCOMCTPHH, MATEMATHYECKOro aHamu3a, AA(QEPEeHNHUANBHBIX —ypaBHEHH, TEOpHH
BEPOATHOCTEH ¥ MATEMaTHYECKOM CTATUCTHKY;

— HayYHTBECA OPHMEHATHL HX METOMIEI I PCUICHUA IPHUKIaIHBIX 3a/1a4.

2. MECTO JUCHMILIAHLI B CTPYKTYPE OIIOII

HAucnmmmaa «MaTtemaTiKa» OTHOCHTCS K 0653aTebHOM YaCTH y4eGHOTO TIaHa.
IIpepexBU3UTEl JUCIHMIUIMHBL IUCIMIUIAHA OMHPAeTCS HA 3HAHHE IIPEMETOB OCHOBHOH
00pasoBaTebHOM IIPOrpaMMBI CPEIHETO (IOTHOTO) 06IIEro oOpa3oBaHMA: MaTEMATHKA.

3. ILTAHAPYEMBIE PE3VJIbTATHI OBYYEHMSI 1O JUCIATLINHE

[Inanupyemsie pe3ynbTaThl OOYYEHHS MO NUCLHILIMHE, COOTHECEHHBIE C IJIaHUPYEMBIMH
pesynbratamMu ocBoenHust OIIOIT (KoMneTeHIUAMY ¥ HHIMKATOPAMH JIOCTHIKEHHUS KOMIIETEHIIH )

®opmupyeMsie
KOMIIETEHLIHH

IInanupyemele pe3ynbraThl 00y4eHHUs MO JUCLMILTHHE, B
COOTBETCTBHH C HHAHKATOPOM JIOCTHXEHHS KOMIETEHIIHH

Hunukarop RoCTHKEHHS
KOMIETEHLHH

PesyneTaThl 00y4eHus no
OVCLIUMILTHHE

HaumeHoBanue
OLIEHOYHOro
CpencTsa

YK-1. Cnocoben
OCYIIECTBIIATE MOKCK,
KPHTHYECKHH aHanu3
H CHHTE3
HHpOpMAaIHH,
NPHMEHATH
CHCTEMHEIH MOAX0.
UL PELIEHHS
MOCTABJIEHHBIX 3a1a4.

YK-1.1. 3naet npuHImnsl cbopa,
ot6opa u 0600weHHs
uHpopMaLKy.

YK-1.2. YMeer cOOTHOCHTB
PasHOPOJIHbIE ABICHHA U
CHCTEMATH3HPOBATh HX B paMKax
u30paHHBIX BUIOB
npodeccHoHaNbHON
NeATENBHOCTH.

¥YK-1.3. Bnazgeer HaBbIKamMu
Hay4YHOTO IOUCKA
npaxkTH4ecKoi paboTel ¢
UH(OPMALMOHHEIMH
MCTOYHHKAMH; METOAaMH
TMPHHATHA pEeLIeHHH.

3HATb OCHOBHBIE MOHATUS
JIMHEHHON M BEKTOPHOMU anre6psi,
aHAJIUTHYECKOH reOMeTpHH,
MaTreMaTHYeCKOTo aHau3a,
nuddepeHIHaATBHEIX YPaBHEHHH,
TEOPHH BEPOATHOCTEH H
MaTeMaTHYECKOH CTATHCTHKH.
YMeTb NpUMEHSTE UX LI
PELUEHHs! MPUKIAAHBIX 3a]ay.
Briagerb OCHOBHBIMH
MaTeMaTHYeCKHMH METOIaMH.

Tunoroii pacuer,
KOHTPONBHEIE
BOIPOCE! K PeHTHHT-
KOHTPOJTIO K

NPOMEKYTOYHOH
aTTecTallum.

OIIK-4. Cnocoben
MJIaHUpOBaTh paboThl
XHMHYECKOH
HAamnpaBIeHHOCTH,
obpabarbiBaTh U
HHTEPIPETHPOBATh
MOJy4eHHbIE
PE3YNBTATHI C
HCMONb30BaHUEM
TEOPETHYECKHX
3HaHWi U
MPaKTHIECKHX
HaBbIKOB

peleHus
MaTeMaTHIeCcKHX
(hu3MUECKHX 33134

OIIK-4.1. 3naer TeopeTuyecKkue
OCHOBbBI MATCMATHYECKHUX U
(u3HyecKux 3aKOHOB MpH
IUIaHHPOBaHUH paboT
XHMHYECKOH HANpaBIeHHOCTH, a
Takke 6a30BkIe ONpeesieHns,
GbopMyIHPOBKHM H CBOICTBA
H3yYaEMBIX HH(OPMAIIMOHHBIX
CHCTEM.

OIIK-4.2. YMeer mianupoBats H
OpraHu30BBIBATL HAYYHO-
HCCIIEN0OBATENIBCKYHO
JeATe/IbHOCTE; 00pabaTeiBaTh U
OpenoCTaBIATEL NMOJTYYCHHBIE
pe3yNbTaThl MPofecCHOHANBHOMH
ACATEJILHOCTH C MPUMEHEHHEM

3HaTb OCHOBHBIE MOHATHS
JHHEHHOH U BEKTOPHOMH anreGpsi,
AHAJIHTHYECKOH reOMETPHH,
MaTeMaTH4YeCKOro aHainu3a,

i depeHIHATLHBIX YPaBHEHHA,
TEOPHH BEPOATHOCTEH H
MaTeMaTHY€CKOM CTATHCTHKH.
YMeTh NpUMEHSTE UX 1S
pelIeHHs TPUKJIaAHBIX 3a/1a4.
Biagers OCHOBHEIMH
MAaTeMaTHIEeCKHUMH METOIAMH.

Tunoeoii pacuer,
KOHTPOJIbHbIE
BOIIPOCHI K peHTHHT-
KOHTPOIIIO H
NMPOMEXYTOYHOMH
aTTecTalyu.




KOMIIbIOTEPHBIX TEXHONOTHIA
OITK-4.3. Bnageer
Croco6HOCTBIO CaMOCTOATENBHO
BBIABIIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0JIeM H NPUBJIEKATh I MX
pemeHus puznko-
MaTeMaTH4eCKHif anmapar;
HaBbIKaMH

peLIeHs MaTeMaTHUECKHX H
(u3HHECKHX 3a1au

4. ObBEM U CTPYKTYPA JUCHUILIUHBI

TpynoemxocTs mucmuIuMEET cocTaBnsier 12 3a4eTHBIX eauuuly, 432 gaca.

Temaruueckuii mian
thopma obyuenuns — ounas

Konrtakrhas patora
obyyaromuxcs
§ C Ne1aroru4yecKum B DopME!
e 3 paboTHHKOM E TEKYLIEro KOHTPOJIA
Ne HanMeHoBanRMe TeM W/unu 3 3 ® o = | EE| vyenesacmocrs,
/o pa3NeNnoB/TeM AUCLATLTMHbI Z = = | 2 £ o289 2% thopa N
O 5 g 2 E Sz =84 8 =| npoMexyrouroi
B) S| E§ S8/ gE§ 2 arrectauuu
= = E 8 8 al = E 5 © (no cemecmpanm)
= = ISl
=
1 | DnemenTe! MHEIHOM areGphI 1 1-2 4 6
2 DneMeHThbI BEKTOPHOI anre6pb U 1 3.4 4 6 6
AHATHTHYECKOH reoMeTpHH
3 | BBenenue B aHanus 1 5-8 8 12 12 | PeliTusr-kouTpons 1
HuddepennuansHoe HCTHCIEHHE
4 | dyHKIHil 0JHOTO BELECTBEHHOTO 1 9-12 8 12 12 | PeifraHr-koHTpONS 2
NEePEMEHHOT0
WnTerpanbHoe HeUHCTeHHE
5 | dyHKUMit OHOTO BEILECTBEHHOTO 1 13-16 8 12 12
TIEPEMEHHOTO
OO6bIKHOBEHHEIE
6 B —————— 1 17-18 | 4 6 6 PeifTHHr-KOHTpONB 3
Bcero 3a 1 cemecTp: 36 54 54 Jk3ameH (36)
7 | Pamel 2 1-6 6 12 18 | Peifrusr-xkonTpons 1
JuddepenuuansrHoe neuucnenue
8 | dyskumii HeckONBEKMX 2 7-10 4 8 12
BEIIECTBEHHBIX IEPEMEHHBIX
9 KPS TS, NpUROEGHHTIS 2 | 11-16 6 12 18 | Peiitunr-konTpons 2
MOBEPXHOCTHBIE HHTErPAJIBI
10 | DnemeHTHI TEOpHH NONS 2 17-18 2 4 6 PeHTHHI-KOHTpOIE 3
Beero 3a 2 cemectp: 18 36 54 Sx3amen (36)
11 | BeeneHue B TEOPHIO BEPOSTHOCTEH 3 1-6 6 12 9 PejiTHHr-KOHTpONE 1
12 | CnyyaiiHble BeTHYHHBI 3 7-12 6 12 9 PeiTHHr-KOHTpOE 2
13 ST HRTRHRTRERR 3 13-18 6 12 9 PeATHHI-KOHTpONE 3
CTATHCTHKH
Bceero 3a 3 cemectp: 18 36 27 Jk3amen (27)
Hroro no gueuuniune 72 126 135 Sk3ameH (99)




Conep:xanne JIEKIMOHHBIX 3aHATHH 110 JHCIUILIHHE
1 CEMECTP

Pazzen 1. DeMeHTHI THHEHHOM a/redpbI

Tema 1. Mampuyer u onpedenumenu. MaTpuua, KBaipaTHas MaTpHIIA. Tpeyronpuas,
AMaroHanbHas, CAWHWYHAA M HyJIeBas Marpuisl JleHCTBHS Han MaTpuuamMM M HX CBOMCTBA.
Omnpenenutens Marpuusl. CsoiicTBa omnpenenureneif. Brraucienwe onpenenureneii. ObGparHas
MaTpula.

Tema 2. Cucmemvl nuneiinvix anzebpauveckux ypasenus. CHCTeMa JTHHEHHBIX
anreopanveckux ypasHenu#t (CJIAY). Pemenue CJIAY, coBmectHas u HecoBMmecTHas CJIAYV.
Meron I'aycca. ITpasuno Kpamepa. Matpuansii meton pemenus CJIAY.

Pa3zjen 2. ieMeHTEI BEeKTOPHOI anre6pnl U aHATHTHYECKOI reoMeTpHHU

Tema 1. Bexmoper Ha niockocmu u 6 npocmpancmse. IIpsimoyroneHas nekaproBa cHcTeMa
KOOpZHHAT Ha IUIOCKOCTH M B mpocTpancTse. Bekrop. Koopauuarer Bextopa. Clioxenue BekTopa H
YMHOXCHHE BEKTOpa Ha 4Hcno. JlnuHa BekTopa. CKamspHOE, BEKTOPHOE M CMEIIAHHOE
NIPOM3BEIEHHS BEKTOPOB. VX crolicTBa.

Tema 2. IIpamas na nnockocmu. Ilnockocme u npsmas 6 npocmpancmee. Bunpl ypaBHEHHUSA
npsAMo# Ha mockoctd. CocTaBlieHUue ypaBHEHUs MPSMOM, IPOXO/SIIeH depe3 ABE 3a/[aHHBIE TOYKH.
CocrapiieHne ypaBHeHHs NPSAMOH, NPOXOMSINEH Yepe3 3alaHHyI0 TOUKY B 3aXaHHOM HallpaBJICHHH.
B3aumHOe pacrionoxeHne JBYX NpAMBIX HA IUIOCKOCTH. BHIBI ypaBHEHHS ILIOCKOCTH B
npoctpancTBe. COCTaBICHHE YpaBHEHHS IUIOCKOCTH, IPOXOJSIIEH HYepe3 TPH 3aJaHHBIE TOUKH.
Cocrasnenne ypaBHEHHs ILIOCKOCTH, IPOXONSIIEH dYepe3 3aaHHYIO TOUKY H HEPIEHIUKYISIPHON
3aJlaHHOMY BEKTODY. B3anMHOe pacnonoxenre IByX MIOCKOCTEH B IPOCTpaHCTBE. Bu/IEl ypaBHeHuit
npsMoi B mpoctpaHCcTBe. COCTaBlI€HHE ypaBHEHHH NPSIMOM, IMpoXojsmeit yepe3 JBe 3aJaHHBIE
Toukd. COCTaBICHHE ypaBHEHHH TNPAMOM, IPOXOSINEH dYepe3 3aMaHHYIO TOYKY B 3aaHHOM
HanpaBjieHAH. B3auMHOe pacnosioxkenue aByX NMPSMBIX B IPOCTPAaHCTBE. B3aMMHOE PacIIONOKeHHe
IPAMOM ¥ MJIOCKOCTH B IPOCTPAHCTBE.

Paznen 3. BBenenne B anaius

Tema 1. Ilpeden nocnedosamenvrocmu. T1ocnenoBaTeIbHOCTD BEIECTBEHHEIX YHCEL. IMpenen
nocneznoBarensHOCTH. CBONCTBA Ipe/iena Mocen0BaTeNbHOCTA. BTopoii 3ameuatensHeIif mpezern.

Tema 2. Ilpeden @ynxyuu. DyHKUUS OJHOTO BEIIECTBEHHOIO IIEPEMEHHOTO. IIpenen
¢ynkuuu B Touke M Ha GeckoHewHocTH. OfHOCTOpOHHHE mpemensl. CBoHCTRA npenena. Ileperit
3aMedaTeIbHbIA IIpee.

Tema 3. beckoneuno manvie. beckoHedno Mamas W GeckoHeyHo Gonbmmas. CpaBHeHue
GeckoHe4HO MalbIX. DKBHBATICHTHEIE OeckOHEeUHO Masble. OCHOBHbIE SKBHBAIICHTHOCTH.

Tema 4. Henpepvignocme u mouxku paspwiéa. HenpepsIBHOCTE (DYHKIHH B TOYKE M Ha
MHOXeCTBE. TOYKH paspbiBa M HX Kiaccubukanus. JIokaabHble cBOMCTBA HETIPEPBIBHBIX (yHKIIHIA.
CaolicTBa QyHKIHH, HEIPEPBHIBHBIX HA OTPE3KE.

Paspen 4. duddepennnanbHoe mncumciende QyHKIMI OXHOr0 BemECTBEHHOTO
nepeMeHHOro

Tema 1. IIpouseoonasn u ougppepenyuan. IIponsBoNHAA, €€ TEOMETPUYECKHE B DHIHIECKUM
cmbict.  Juddepennman. Cesase  muddepeHnupyeMocT ¢ HempepbIBHOCTEIO.  Ilpasmia
madepenpoBaHms. Tabmuna POHU3BO/IHBIX. Jlorapupmugeckas IPOU3BOJHAS.
Hubdepennuporanne QyHKIHH, 33 JaHHBIX HESBHO U [IADAMETPUUECKH.

Tema 2. Ilpoussoomvie evicuux nopsoxoe. IIpoM3BOJHbIE BBICINMX MOPSIKOB (YHKIHIA,
3aJJaHHBIX SIBHO, HESBHO U MapaMeTPHYECKH.

Tema 3. Ocnosnvie meopemvr Ougpgpepenyuanvrnozo ucuucnenusn. Ipasuno Jlonumans.
Popmyna Teiinopa. Teopems Pomst, Jlarparska n Komm. TTpasmno Jlomurans. ®opmyna Teiinopa ¢
OCTAaTOYHBIM WIEHOM B opme Jlarpamxka.

Tema 4. Bospacmanue u ybvieanue gynxyuu. Buinyrkiocms 2paguxa gyuxyuu. Acumnmomet.
Bospacranne u yOsBanne Qynkunn. Touku skcTpemMyma M skcTpemymsl. Heobxommmoe yciIoBue



IKcTpemMyMa. JlocTaTouHOe yCoBre SKCTpeMyMa. BemykinocTs rpaduka ¢yrkuuu. Touku nepernta.
Heobxonumoe ycnosue neperub6a. Jlocratounoe ycinoue nepernta. BepTHKaIbHBIE, HAKIOHHBIE U
TOPH30HTAIBHEIE ACUMIITOTHI.

Paspen S. MarerpanbHoe Heuncienne GyHKIuii 04HOr0 BemecTBEHHOr0 [EPEMEHHOI 0

Tema 1. Ilepeoobpasnas. Heonpedenennwui unmezpan. Ilepsoo6pasnas. Heonpenenennsiii
unterpan. CpolicrBa HeompeneneHHOro uHrerpana. TaGmuMua HHTErpaios. HuTerpuposanwue
TIO/IBE/ICHHEM [0/ 3HaK U depennuana, moCTaHOBKOM (3aMEHON MEpPEMEHHOI), 110 4acTsIM.

Tema 2. Humezpupoéanue payuoOHaibHbLX, UPPAYUOHANLHBIX U MPU2OHOMEMPUYECKUX
@ynxyui. VHTerpupoBanue mpocTeHmmx npoGei. VHTerpupoBaHue palHOHATBHOMN $yHKIHE C
TIOMOIIBIO NPEJICTABICHUS €€ B BH/IE CyMMbl MHOTOYJIEHa U TIpocTeHmmX apobei. YHuBepcanbHas
TPUTOHOMETPUYECKAs MOICTAHOBKA U TPHIOHOMETPHYECKHE NPeobpasoBaHus IpH HHTETPHPOBAHUH
TPUTOHOMETPHYECKHX ~(QyHKUMH. TpuroHOMETpHYECKHEe IIOJCTAHOBKH IIpH HHTETPHPOBAHUH
HppaniOHaNbHBIX QYHKIHA.

Tema 3. Onpedenennviti unmezpan. OnpeneneHHBI WHTErpan, ero TEOMETPUYCCKHH |
usnaeckuii cmpic. CpolicTpa onpesenenHoro unterpana. ®opmyna Heiortona-Jleit6ruma. 3amena
NEPEMEHHOH B  ONPEACNEeHHOM wHHTerpane. ®opMylra HHTEIpUPOBaHHMS 10 YACTIM  JUIS
OIIpENIEIEHHOT0 HHTErpaa.

Tema 4. Hecobcmeennvie unmezpansl. Ieomempuueckue u gusuueckue NPUNOJICEHUs
onpedenennozo unmezpana. Hecobcrennsle muterpanst | u I poma. CxomumocTs. ITpusnaku
CpaBHEHHs. Beruncienue miomaneil miuockux (GHUryp W mOBepXHOCTeH BpameHus, oGbema Tera,
JUIAHBL TIOCKOH KpHBOH. BpramcieHne paGoTBl MepeMEHHOM CHIIBI, MPOMJEHHOIO TENOM MyTH,
AaBIICHHUs XKUIKOCTA HA BEPTUKANbHYIO IUTACTHHY, CTATHYECKHX MOMEHTOB W KOODAMHAT IEHTpa
TSDKECTH TUTOCKOH KPHBOH M IUTOCKOH Qurypsl.

Pazjien 6. O6bikHOBeHHbIE TH((epeHIHaIbHbIe YPABHEHHS

Tema 1. Hexomopvie obviknocennvie Oupgepenyuansivie YpasHeHus nepeozo nopsioxa.
O6bikHoBeHHOE MU depennmansHoe ypasHerue (OJ1Y). Obimee u yacTHOE pemenue OJ1Y. 3amaua
Komm. VpasHenus ¢ paspensrommmucs nepemenusiMA. Opmopomasie OJY. Jlumeitusie ony
nepBoro mopsiaka. Y pasHeHus beprysumm. YpapHenus B nonHbIX quddepernuanax.

Tema 2. Hexomopwvie OV evicuiux nopsokos. OJIY BBICIIMX MOPSIKOB, JIOTyCKaloIIue
IOHIKEHUE mopsznka. JluHeiHple opHOponHble M HeomHopoxausie OJIY BToporo mopsaka c
IOCTOSSHHBIME K03 duiteHTamMu.

2 CEMECTP

Pazpen 7. Paawi

Tema 1. Yucnosvie psovi. Yucnosoit pan. Cymma um octatok psma. CXOAHMOCTH psiza.
Heobxonumblii mpu3HaK CXOAMMOCTH. 3HAKOIOCTOSHHBIA psiji. IIpU3HAKM CpaBHEHWS. [Tpuznax
Hanambepa. Pagukanensii npusnak Komm. MaTerpansusiit npusnak Komm. 3uakonepemennsiit psn.
IIpusnax Jleiibaumna. AGCOMOTHAS U YCIOBHAS CXOAUMOCTb.

Tema 2. Cmenennvie psowl. Cremennoit psa. Teopema A6ens. Pammyc cxomumocTd ©
MHTEPBAJ CXOAUMOCTH. CXOIMMOCTb CTENEHHOrO psifia Ha TPaHHMIaX MHTEpBATa CXOXMMOCTH. Psi
Teiinopa. Psix Maknopena. Pasnoxenus aneMeHTapHbIX GyHKIWMi B paasl Makiopewa.

Tema 3. Psov. Pypve. Humezpan Pypve. TpuroHomerpudeckuii psgy @ypse Ha OTpe3Ke
[-m;7]. Teopema lupuxne. Tpuronomerpudeckuit psax ®ypbe Ha TPOU3BOILHOM orpeske. MHTerpan
Dypse.

Paspen 8. Juddepennnansuoe mcuncienne GyHKIHI HECKOJBKHX BemECTBEHHbBIX
nepeMeHHBIX

Tema 1. Dynkyuu HeckonvKux 6eujecmeennvix nepemennvix. Ilpeden, nempepvignocms u
uacmuvie npoussoonvie. OYHKIUS HECKONBKHX BEIIECTBEHHBIX II€peMEHHBIX. IIpenen dyHKImA.
CaoiictBa mpenena. HempeprBHOCTE (QyHKIMH B TOYKe M Ha MHOXKecTBe. JIOKATBHBIE CBONCTBA
HeNpephIBHBIX (PyHKNMiH. CBoiicTBa (QyHKIMM, HEIPEPHIBHEIX HA KOMIakTe. YacTHEIE IIPOU3BOJIHBIE
nepeoro nopsiaxa. Jinddepennpan. YacTHsie npou3BoIHbIE BHICIIKX MOpsiakos. Teopema IlIBapiia.



Tema 2. Jluphepenyuposanue cnoxcroii u nessnoii gynxyuu. Kacamenvnas nnockocms u
HOpMQle K NOGEPXHOCTMU. DKCMPEMyM (YHKYUU HeCKONbKUX nepemennsix. TIpOU3BOIHAS CIOKHOMN
GyHKIME ONHOH HE3aBHCHMOM nepeMeHHOH. YacTHbIE IPOU3BOMHbBIE CIOXKHOH (DyHKIHH
HECKOJBKHX HE3aBHCHMBIX MepeMeHHbIX. [u(depennupoBanre HesBHOK (GyHKIUM. YpaBHeHue
KacaTeJbHOH TUIOCKOCTH M ypPaBHEHMS HOPMAJIH K IIOBEPXHOCTH, 3aJaHHOM SBHO HMJIH HESBHO. TOUKH
SKCTpeMyMa H OKCTPeMyMbl (YHKIMH HECKONBKHX IepeMeHHEIX. Heobxomumoe yCIIOBHE
3KCTpeMyMa (PYHKIMH HECKOIBKHX II€peMEHHBIX. Jl0CTaToYHOE yCIIoBHe 9KCTpEMyMa (QYHKIIMH IBYX
NEPEMEHHBIX.

Paznen 9. Kparnele, KpuBoMHeliHbIe H IOBEPXHOCTHbIE HHTErpaJibl.

Tema 1. Kpammvie unmezpanei. Jlsoiinoit wuurterpan. CBoMcTBa IBOMHOTO HHTErpaa.
Beruuciienne JBOHHOrO WHTerpaga B IeKapTOBBIX KOOpauHaTaX. GopMysia 3aMeHs! IIEPEMEHHBIX B
JIBOMHOM HMHTerpaie. BeIdulCleHHe ABOWHOTO MHTErpaza B MOJSAPHEIX KOOPAMHATAX. Tpotinoit
unTerpan. CBo¥CTBa TPOMHOTO MHTErpaia. Berucnenue TpOMHOrO UHTErpajla B JIeKapTOBBIX
KoopnuHaTaX. QopMyna 3amMeHBl NEPEMEHHBIX B TPOMHOM HHTerpate. Beramcicnme TPOMHOrO
MHTerpana B UMIMHAPHICCKUX H CHEpPHYECKHX KoopiuHaTaX. ['eomeTpuueckme W (usmyeckue
IPHJIOXKEHHS KPATHBIX HHTETPAJIOB.

Tema 2. Kpusonuneiinvie unmezpanst. KpHBOMHHEHHBIH maTerpan I poma. CsoiicTa
KpPUBOJIMHEHHOTO uHTerpana I pona. Bermcrnenwme xpusommmeitmoro wumTerpana I pona.
Kpusonuneiineii uarerpan II poxa. CeoicTBa KpHBOMHHEHHOTO uHTerpana Il pona. Beraucnenue
KpuBOHHEHHOr0 HHTerpana Il pona. 'eomerpryeckue u GusnyecKue IPHIOKEHHS KPHBOJIMHEHHBIX
unTerpanos. ®opmyna Octporpapckoro-I'puHa. VCIOBHS HE3aBHCHMOCTH —KpHBOJIMHEHHOTO
unTerpana Il pona or myTu nHTErpHpPOBaHHS.

Tema 3. Ilosepxnocmuvie unmezpansi. IIoBepXHOCTHBIH uaterpan I poxma. CaoiicTBa
TNIOBEPXHOCTHOr0  MHTerpana I pona. Beraucnenme mnoBepxHOCTHOrO wuHTerpanma 1 poja.
IosepxuocTHb HHTerpan Il pona. CBolicTBa MOBEpXHOCTHOrO MHTerpana I posa. Beruncnenne
0BEpXHOCTHOTO MHTerpana Il poxa. 'eomeTpuyeckue u Gpu3HYECKHE PHUITOKEHHS TOBEPXHOCTHBIX
unTerpaios. @opmyna Octporpaznckoro-I'aycca. ®opmyna Ctokca.

Paspnes 10. DiieMeHTHI TEOpHH MOIS

Tema 1. Onemenmsr meopuu nons. Cxanspuoe mone. [TOBEpXHOCTH ¥ THHHH YPOBHS.
IIpoussojHas 10 HaNpaBIEHHIO. [ pajHeHT CKaIIPHOTrO IOJS W €ro CBOMCTBRA. BekTopHoe more.
IloTok monsi, ucTounuke u croku. [luseprenmus mons. Popmyia Octporpanckoro — Taycca.
Mupkynsuus nons. Porop mons u ero cgoiictea. @opmyna Crokca. Onepatop «xabna» I'amuIbTOHA.
Oneparop Jlannaca. ConenonnansHOe, NOTEHIHATBHOE H FTAPMOHHYECKOE TIOJe.

3 CEMECTP

Pasnen 11. Beenenue B TeopHIo BepOSTHOCT

Tema 1. Onemenmovr xombunamopuku. Knaccuueckoe onpedenenue 6ePOAMHOCIU.
I'eomempuyeckas  6eposmuocme. KolmdecTBO pasMelleHHH, IEPECTAHOBOK ¥  COYETAHHIL
Cuygaitnoe cobeiTre. Knaccuyeckoe onpeienenre BepoSTHOCTH. ['eomeTprdeckas BepoATHOCT.

Tema 2. Teopemvr cnodicemus u ymHOdCeHUus 6eposmuocmed. Ycnosnas 6EPOSAMHOCb.
Teopemsl cioKeRUs 1 YMHOXCHHS BEPOSTHOCTEH. Y CI0BHAS BEPOSTHOCT.

Tema 3. Dopmyna noanoi eeposmuocmu. Popmyna baiieca. Cxema bepuynnu. @opmyna
NONHOH BeposTHOCTH. Popmyna baifeca. Cxema Bepuymmm. ITpubmmkensas dopmyna Ilyaccona.
IIpuGmmkennsie  GOpMyINbl, BBITEKAOIMHE W3 JIOKAIBHON M HHTErpaIbHOMN TeopeM MyaBpa —
Jlamnaca.

Pazpen 12. Ciyuaiinbie BeJIHYHHBI

Tema 1. [luckpemuvie cryuaiinvie éenuyunel. CiydaifHas BeJIHUMHA. JuckpeTHast cnydaitnas
BemnHa. P pacnipenenenus. OyHknus pacnpesenenus. MareMaTHUeCKOe OXHIAHIE, JMCTIEPCHs
M CpeHee KBAajJpaTU4ECKOS OTKIOHCHHE. BHHOMHATBHOE paclpeseNieHHe W pacIpeselcHHe
[Tyaccona.



Tema 2. Henpepwisnvie cayuaiinble eenuuunvl. [LIOTHOCTB pacnpeneTeHH. OyHKIHSs
pacnpesienienus. MareMaTudeckoe OXHWIaHUe, TUCIIEPCHS U CPelHee KBaJpaTHIECKoe OTKIOHEHHE.
PaBHOMepHOE pacnpeneneHne. DKCIOHEHUMATLHOE pACIpPENEICHHE W QYHKIUS HaIEKXHOCTH.
HopmanbHoe pacnipeenenue U QyHKIUs OIIHOOK.

Tema 3. Cucmemvr cryvaiineix eenudun. DYHKYuu CIYYQiIHBIX —6ETULUH. OyHKIHS
paclpeneieHusi ¥ IUIOTHOCTH PACHpENENCHUs] CHCTEMbBI [BYX CIy4aiHBIX BenwuuH. ILIOTHOCTH
PaclpesieieHusi, MaTEMAaTHYECKHE OXKUAHNs, UCTIEPCHH U CPEAHHE KBAJPATHUECKHE OTKIOHEHUS
CIly4aHHBIX BEJMYHMH, BXOJJLMX B CHCTEMY. 3aBHCHMEBIC H HE3aBUCHMBIE CIIy4aiHble BETHUMHEL
Koapuanus. Kosd@uuuent xoppensuun. OyHKIEY CTyYaifHbIX BeTHIHH.

Pasgen 13. DneMeHTHI MATEMaTHYECKOl CTATHCTHKH

Tema 1. O6pabomka pesynbmamos skcnepumenma. I'enepansHast u BEIGOpOYHAs
COBOKYNMHOCTH. OOBEM COBOKYNHOCTH. [ pyNNHpPOBAaHHBIA CTATHCTHYECKHi pan.  YacroTa,
OTHOCHTENbHAS 9acTOTa, HAKOIIeHHas Jactora. CratucTudeckoe pacnpenenenune. CTaTHCTHYECKAS
(yrkus pacnpenenenus. ['ucrorpamma. Beibopouroe cpennee u BBIOOpOYHAS THUCIIEPCHS.

Tema 2. Toueunvie u unmepseansuvie OyeHxKu napamempoe pacnpeoenenus. Ilposepxa
eunome3. Kpumepuu coznacus. TouedHble OLEHKH MapaMeTpoB. MeTo MOMEHTOB. JlosepuTtenbHbIi
unTepBan. KBantwib. VHTepBanbHble OLEHKM NapamMeTpoB pachpeneneHus. CTATHCTHYECKHE
runotessl. Ilapamerpudeckue rumotess. CTAaTHCTHYECKOE M TEOPETHYECKOE pacrpeeieHus.
Kpurepuu cornacus I[Tupcona, Pomanosckoro u Komvoroposa

Tema 3. Jluneinas pezpeccus. Kosdduuuent xoppensuun. Juneiinas perpeccus.

Conepxanne NpaKTHYECKHX 3aHATHI 110 THCHUILTHHE
1 CEMECTP

Paznen 1. JnemenTEI MHHeIHOM aredphI

Tema 1. Marpunsl. Pemenue 3anay.

Tema 2. Onpenenurenu. Pemenue 3amaq.

Tema 3. Cuacremsl TuHEHHBIX anreGpandecKux ypaBHeHHIL. Pemmenve 3amay.

Pa3jen 2. JeMeHTHI BeKTOPHOI a/ire6phl H aHATHTHIECKOH reoMeTpHH

Tema 1. BexTops! Ha NIIOCKOCTH | B IPOCTPaHCTBE. Pemrenue 3amay.

Tema 2. IIpsmas Ha mwiockocTy. Pemenue 3anay.

Tewma 3. [InockocTs 1 mpsMast B IpocTpancTe. Pemienye 3amay.

Paspnen 3. Beenenne B anaus

Tema 1. IIpenen nocnenosarensuocTy. Pemenue 3anay.

Tema 2. Bropoit 3ameuarensHsli npenen. Pemrenue 3amay.

Tema 3. Oynkiun. Pemenue 3anay.

Tema 4. Ilpenen ¢pyuxuuu. Pemmenue 3amay.

Tema 5. Beckoneuno mankle. Pemenue 3amauq.

Tema 6. HenmpepsIBHOCTH ¥ TOYKM pa3peiBa. Pemrenue 3amay.

Paspen 4. [uddepennmanbnoe ncumcaenne QyHKOMii O0JHOr0 BemeCTBEHHOIO
MepeMeHHOr 0

Tema 1. IIpoussonnas. Jlorapupmuyeckas npoussogHas. Pemenue 3aga.

Tema 2. Jludbdepennuposanne QyHKIHH, 3aJaHHEIX HESBHO H napaMmeTrpuuecku. Pemenue
3a1a4.

Tema 3. TTpou3BomHbIe BEICIIMX MOPSIKOB. Permenue 3a1ay.

Tema 4. ITpasuno Jlonurans. ®opmyina Teitnopa. Pemenne 3anay.

Tema 5. Bospacranue u yopiBanue Gpynkuun. DxctpeMyMsl. Pemrenve 3amay.

Tema 6. Bemykiocts rpaduxa dynximu. [leperu6sr. AcuMuroTsl. Pemenue 3anay.

Pazjen 5. MnTerpanbHoe neunciaenne GpyHKIMil 0HOTO BelecTBEHHOI0 NepeMeHHOro

Tema 1. HemocpencTsennoe uHTErpupoBaHue. VIHTErpHpOBaHME IMOJBENEHHEM TMON 3HAK
Au(Qepenuuaa, oACTaHOBKO# (3aMeHO# epeMeHHoi), 1o yacTsM. Pemenue 3aau.



Tema 2. MaTerpupoBanne panuoHanbHbX GyHKIHi. Pemenue 3anaq.

Tema 3. WuTerpupoBaHHe TPHrOHOMETPHYECKHX H HppalHOHANBHEIX (QyHKIHH. Pemenue
3amayg.

Tema 4. Onpenenennslit uaterpan. Pemenne 3amaq.

Tema 5. HecoberBennsie unTerpansl. Pemenue 3amay.

Tema 6. I'eomeTpuueckne 1 Gu3nHYECKHe TPHIOKEHHS ONpeeNICHHOro HHTerpana. Pemenune
3amay.

Paznen 6. O6bikHOBeHHBIE NUddepennHaIbLHbIE YPaBHeHHs

Tema 1. Hexoropsie OJY nepBoro nopsiaka. Pemenue 3anau.

Tema 2. OMIY BeiCIUMX NOpSIKOB, AONYCKAIOIUE IIOHMXKEHHE Mopsaka. JIuHeitHble
oxHopoxHsie OJ[Y BTOPOro mops/ika ¢ OCTOSHHBIMU ko3 dunuentamu. Pemenne 3anay.

Tema 3. JluneliHbBle HEOTHOPONHBIE O/Y Broporo mopsiaka ¢ NOCTOSHHBIME
K09 QpuIEeHTaMu U IIPaBOi YaCTHIO CIENHANBHOIO BU/IA. Perene 3a71a4.

2 CEMECTP

Paznen 7. Psaasl

Tema 1. Cymma uncnoBoro psza. [Tpusnaku cpaBHeHud. Pemnenue 3anay.

Tema 2. [Tpusnax Jlanam6epa. Pajukansusii npusnax Ko, WnrerpansHeni npusnak Komm.
IIpusnax JleibHuna. AGCOMOTHAS U YCIIOBHAS CXOMHUMOCTb. Pelenue 3a/1ay.

Tema 3. Panuyc u uHTEpBAT CXOMHMOCTH CTEIEHHOTO psana. Pemenwe 3amay.

Tema 4. Pasnoxenune GpyHKuumii B cTenenuse pspl. Pemenue 3anau.

Tema 5. Panp1 @ypee. Pemenue 3anau.

Tema 6. Mnterpan @ypoe. Pemenne 3anay.

Paspen 8. /Iuddepenuuansnoe mcumciaenue GyHKnHii HeCKOJBLKHX BemecTBEHHbBIX
nepeMeHHBIX

Tema 1. ®yHKIMH HECKONBKHX IEpeMEHHbIX. YacTHEIE npou3BojaHble. Pemenue 3a1a4.

Tema 2. Tuddepennmposanue cioxHON ¥ HeSBHOM ¢ynxuuu. Pemenne 3amay.

Tema 3. KacarenbHas II10CKOCTb M HOPMAITh K IOBEPXHOCTH. Permenue 3anay.

Tema 4. Dxctpemym GyHKIME IBYX nepeMeHHBIX. Pemenue 3anay.

Paznen 9. KpaTnele, kpuBosinHeiinbie H MOBEPXHOCTHBIE HHTErpaJbl.

Tema 1. JIBoitnoit unrerpai. Penrenne 3anau.

Tema 2. Tpoitroit uarerpan. Pemenue 3amay.

Tema 3. Kpusosnuneiinsiit uaterpan I poxna. Pemenne 3anay.

Tema 4. Kpusonuneiinsni uarerpan Il poxa. Pemenue 3anay.

Tema 5. ITosepxHOCTHEIM HHTerpan I posa. Pemenue 3amay.

Tema 6. ITosepxnocrrsit HaTerpan Il poga. Pemenue 3anay.

Pasznen 10. DneMeHTHI TeOpHM MOIS

Tema 1. Cxamsiproe mone. IToBepxsoctr u munum ypopns. IIponssoamas 1o HaIpaBJICHHIO.
['papuent ckanspHoro moss. Pemenue 3amay.

Tema 2. Bexroproe mone. Ilotok, auBeprems, IUPKYISAnus, porop. ColeHOHOambHOE,
NOTCHIMAIBHOE H rapMOHHYECKOe molie. Pemnenue 3aqay.

3 CEMECTP

Pasnen 11. Beienne B TeOpHIO BeposTHOCTE

Tema 1. Dnementsr komGuHaTopuku. Kiaccuueckoe ompezeseHue BEpOATHOCTH. Pemenne
3amad.

Tema 2. 'eomeTpuyeckas BeposiTHOCTS. Pemenye 3anay.

Tema 3. TeopeMpl CNOXEHUS U YMHOKEHHS BEPOSTHOCTEH. VCIOBHAS BEPOSATHOCTh. Pemenune
3anad.

Tema 4. ®opmyna nomso# BepositHocTH. Dopmyia Baiteca. Pemenwe 3azau.



Tema 5. Cxema Bepryu. Pemenne 3anauy.

Tema 6. ®opmyna ITyaccona. ®opMyIIEI, BEITEKAIOMIME U3 JTOKATLHOMN M HHTETPAILHOH Teopem
Myagspa-Jlanaca. Pemenue 3anaq.

Pazgen 12. Ciryqaiinbie BeTHIHHBI

Tema 1. Tuckpernsie ciry4aiinsie Benuannsl. Pemenne 3amay.

Tema 2. BuHOMHATBHOE pacTpe/ieleH e U pacnpe/ieleHre Ilyaccona. Pemenmue 3amau.

Tema 2. HenpepsiBHble cirydalinble Benuyunsl. Pemenne 3a/1a4.

Tema 4. PaBHOMepHOE, 5KCIIOHSHIHATBLHOE U HOpPMAaJIpHOE pacrnpenenenus. Pemenue 3anay.,

Tema 5. Cucrems! ciydaitnbix Bemany. Pemenue 3anay.

Tema 6. @yuxuuu cinygaifHbix Bermany. Pemenne 3anay.

Pa3znen 13. DiieMeHTHI MaTeMaTHYeCKO# CTATHCTHKH

Tema 1. O6paGotka pe3yibTaToB skcHepuMenTa. Pemenne 3a/1a4.

Tema 2. Toueunsle 1 HHTEPBAIBHEIE OLEHKH IapaMETPOB pacnpenenenus. Pemenue 3anay.

Tema 3. [Tapamerpuueckue rumoressr. Pemenye 3anay.

Tema 4. Kpurepuu cornacus [Tupcona u Pomanosckoro. Pemenue 3ajau.

Tema 5. Kpurepnii cornacust Konmoroposa. Pemerne 3azau.

Tema 6. JIuneitnast perpeccus. Pemenue 3ayay.

5. OHEHOYHBIE CPEJCTBA JJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXYTOYHOM ATTECTALIMHU ITO UTOIr'AM OCBOEHMSI JUCHUILIAHBI
U YYEBHO-METOUYECKOE OBECINIEYEHHUE CAMOCTOSTEJILHOIM PABOTHI
CTYJIEHTOB

S.1. Tekymuii KOHTPOJIb ycIIeBaEMOCTH
1 CEMECTP

PeliTuHr-KouTpOIH 1

1. Pemnts 3anannyro CJIAY metonom aycca u MAaTPHYHBIM METOJIOM.
2. HaiiTi 71t 3a/1aHHEIX BEKTOPOB X JUTHHBL, CKAJIPHOE, BCKTOPHOE H CMEIIaHHOE [TPOU3BEICHHUS.
3. B 3a1aHHOM KOOpIMHATAMH BEPIIMH TPEYrojibHEKE HAWTH KOOpPAMHATEI TOYKH IIE€PECEUYEHHUS
OZIHOM M3 BBICOT C OAHOM U3 MeJHaH.

PefiTHHr-KOHTPOIDL 2
Haifty npezien 3aannoi mocieI0BaTe IbHOCTH.
Haiita mpenien 3aansoit QyHKIMM B 3a1aHHOM TOUKe.
Haiiti nipousBoHyro 3aanHol GyHKIHY.
. HaiiTn ipomexyTKH Bo3pacTanus u yObIBAHMS 3a1aHHON byHKIHH,
. HaliTi IpOMeXyTKH BBITYKIIOCTH 3a1aHHOH byHKIHH.

PeiiTHHr-KOHTpOIEL 3
HaiiTu Heonpee/eHHbI HHTErpasT 3aaHHOM PalHOHANBEHON QYHKIHH.
. BelumcIMTE OnpeneseHHbIi HETErpa 3ajaH oM TPHTOHOMETPHYECKOH (YHKIHH.
3. Haiitu oOliee peumieHme 3aJaHHOrO TMHEHHOTO HeopHopoaHoro OJIY Broporo mopsiaxa ¢

IOCTOSHHBIMH KOI)YHULUMEHTAMH ¥ IIPABOM 9aCTHIO CIIEIHATBHOTO BHIA.

VAW
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2 CEMECTP

PeiiTuar-xouTpoas 1
Hatitu cymmy 3agansoro uuciosoro pana.
Hccnenosars 3a1aHHEIR YHCIOBOMR PsiJ| HA CXOAUMOCTS.
Vcenenosars 3a1aHHBIN CTEMIEHHOM A/l Ha CXOHMOCTS.
Pa3noxuTs 3a1aHHy0 GyHKIHIO HA 3a1aHHOM oTpe3ke B psix Dypee.
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PelTHHr-KOHTpOJIL 2
HaiiTu 9acTHEIe IPOM3BOHBIE 3a/IAHHON (QYHKIHY.
Hccrnenosars 3ananmyio GyHKIHIO JBYX IIepeMEHHBIX Ha 9KCTPEMYM.
Bbraucimts 3amaHusni 1BOMHOM HETErpaL.
PeiiTuar-xonrpoas 3
BerauciuTe 3anaHHbI TPORHOM MHTErpaL.
BbIYMCIHTh 3aaHHBIA KPUBOIUHENHBIIH uurerpan I pona.
YCTaHOBATH NOTEHIHATBHOCTS 3aJaHHOTO TOJIS X HANTH ero HOTEHIHAIL.

3 CEMECTP

Pelitanr-konTpoas 1
HaiiTi BepOSTHOCTS 3a1aHHOTO COOBITHS C IOMOTIBIO KJIaCCHYECKOI0 ONPEAEICHHS.
Halitu BeposiTHOCTB 3aaHHOrO COGHITHS C [IOMOMIBIO TEOPEM CIIOKEHUS W YMHOXKCHHUS
BEPOSTHOCTEHA.
Haiiti BepOATHOCTE 3a1aHHOTO COGBITHS ¢ TOMONIBIO (opmynel monHO# BeposiTHOCTH
Haiiti anocTepropHyI0 BEpOSTHOCTE ¢ TIOMOIIBIO tdopmysr Baiteca.
Haiitr BepoATHOCTE 331aHHOTO COOBITHSI C IOMOIIIBIO CXEMEI bepnymm.

PeiiTuar-xonrpoas 2
IToctponts psan pacnpenenenus, Haiity bynKmio PACIPENETIEHUS W YUCIIOBBIE XapaKTEPHCTHKH
3aJaHHOW TUCKPETHOM CITyYaiHON BeIHYNHEL
Halitn uucrOBBIE XapaKTepHCTHKM 3aJaHHON IUIOTHOCTBIO pacupesieNieHds. HempephIBHOM
CITy4aliHOU BETHYMHEL.
Haiitu xoBapmamuio u koaddumment KOpPpEIAMA AN CIy4aWHBIX BEIHYMH, 3aJaHHBIX
IUIOTHOCTBIO PAaCIPeAENIEeHUs UX CHCTEMEL

PeiiTHar-xonTpoas 3
JUist 3amaHHON BEIGOPKM HANTH CTaTHCTHYECKOE PacIpeie/ICHUe, MOCTPOUTE THCTOrpaMMY,
HAaHTH BBIOOPOYHOE CpENHEe, BHIGOPOUHYIO AUCTICPCHIO M IIPOBEPHTH THIOTE3yY O ee
COOTBETCTBUH YKa3aHHOMY 3aKOHY PacCIpeie/ICHHS.

5.2. IlpomexyTounasi aTrecTAmHs II0 WTOTAM OCBOCHHS mucunusel (1, 2, 3 cemectp

9K3aMeH)
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10.
11.
12.
13.
14,
13,
16.

1 CEMECTP

KonTpoasneie Bonpocs! k 3x3ameny
Matpuusl. [JleficTBus Han MaTpunaMu
Omnpenenutens marpunsl. CoiicTsa ompezaenurenei
Ob6parnas Matpuna
CurcTembl THHEHHEBIX anrebpandeckux ypaBHeruit. Meton I aycca
CucTeMbl THHEHHBIX alreGpandecKux ypaBHenui. [IpaBuno Kpamepa
CucTeMsl THHEHHBIX arebpanyecKux ypaBHeHHH. MaTpuuHEIi MeTox
BekTops! Ha IITOCKOCTH ¥ B POCTpaHCTBE
IIpsivast Ha muTOCKOCTH
IInockocTs B mpocTpaHcTBe
IIpsmas B mpocTpancTBE
IIpenen nocnenoBarensHOCTH
Ipenen ¢pynkuuu
beckoneuno mMansie
HenpepsIBHOCTb U TOYKH pa3pbiBa
Ilpoussonnas u quddepennuan. IMpasuna maddeperuuposanus
IIpoussosnas u muddepenuuan. Tabnuna IPoU3BOIHEIX



17. IIpou3BOHEIE BEICIIHMX MOPSIIKOB

18. OcroBHbIe TeOpeMs! A1} HEPEeHIHATBHOIO HCIHCIICHHS

19. IlpaBuno Jlonurans

20. ®opmyna Teitnopa

21. Bospacranue u yobiBanue GyHkiun. Touky 9KCTPEMyMa M 3KCTPEMYMEI

22. Bemykiocts rpaduka dyrkuun. Touku neperuba

23. ACHMITTOTEI

24. TlepsooOpasuas. Heonpenenennsiit unTerpan

25. Tabnuma uHTErpaIoB

26. laTerpupoBaHie TOJBENCHHEM [I0J 3HAK muddepeHnyana, MOACTAHOBKON (3ameHOH
TIEPEMEHHOIA), 110 YacTsIM

27. VinTerpupoBaHue palHoHaNbHbIX byHKIHil

28. VIHTerpupoBaHye TPUTOHOMETPHYECKHX byHKIHH

29. ViaTerpupoBaHye HppalMoOHATEHBIX byHKIHR

30. OnpeneneHHsll HHTErpa

31. HecobcTBeHHBIE HHTErpATEI

32. Teometpuyeckue U GU3HIECKHE IPHIOKEHHS OIPEJIeNICHHOr0 HHTErpaia

33. Hekotopsle 0OBIKHOBEHHbIE MHbbepeHIHATEHEE YPaBHEHHS [IEPBOTrO MOPSAAKa

34. O[Y BrICIIMX HOPSKOB, JOIYCKAMOIIHE TOHMKEHHE nopsiKa

35. JluHeliHble OMHOPOXHBIE M  HEOJHOPOIHBIE OAY BTOporo mopsaxa ¢ MOCTOSHHBIMA
K03 punueHTamu

2 CEMECTP

Konrpoabnbie Bonpocs! k 3x3ameny

1. UYucnoBoit psn. Cymma u  ocraTok pama. Cxomumocts psma. Heob6xomumbrit NIpH3HAK
CXOIHUMOCTH

2. 3HaKoNOCTOSHHEIA psx. [Ipu3naku CpaBHEHUS

3. Ilpmsnak anamGepa. PaqukansHelii npusHak Komu. nTerpansusii npusnax Komm

4. 3naxkonepemeHHbIH psn. [Ipusnak JleiiGaumna

5. AGCOIOTHAS U YCIOBHAS CXOIUMOCTb.

6. Crenennoit psan. Teopema AGens. Pamuyc cxomumocT 1 uaTepBan cxommmoctu. CXOMAMOCTS
CTENECHHOTO psijla Ha TPaHMIIaX HHTEPBAIA CXOMUMOCTH

7. Psan Teiinopa. Pang Maxiopena. Pasnoskenus BIIEMEHTaPHBIX QYHKIWMH B psigsl MakiopeHa.

8. Psasr Oypre

9. Hnterpan @ypse

10. QyHKIMH HECKONBKMX BEIECTBEHHBIX nepeMeHHBIX. [lpenen, HempepeIBHOCTE M 4YacTHbIE
IPOM3BOJIHBIE IEPBOTO TOPSIIKA

11. YacTHbIe IPOM3BOHBIE BBICUIMX IIOPSIKOB. Teopema IlIBapua.

12. ludpdepenumpoBanme cloXHON 1 HEIBHOI byHKIHH

13. KacarenbHas III0CKOCTb H HOPMATh K IOBEPXHOCTH

14. Jlpoiino#t mHTerpayn. CBoiicTBa ABOMHOIO MHTErpana. Beraucienuwe BoiHOro mHTerpama B
JEKapTOBBIX KOODJHUHATAX

15. ®opmyra 3aMeHBI NIEPEMEHHBIX B JBOWHOM MHTerpane. Beraucnenue NBOMHOrO uHTErpama B
HOJISPHBIX KOOPAMHATAX

16. Tpoiinoit unTerpan. CsolcTBa TpoiHOTrO HHTerpana. Beramciemue TPOMHOTO HHTErpaja B
JIEKapTOBBIX KOOPIUHATAX

17. ®opmyna 3aMeHBI IEPEMEHHBIX B TPOHHOM MHTETpaie. Beruncnenne TpOWHOro MHTErpaza B
[UIIMHJPUYECKHX U CPEPHIECKHX KOOPIHHATAX

18. I'eoMeTprueckue i HU3MYECKHE IPUIOKEHHS KPaTHBIX UHTErPaJIOB.

19. KpuBonmueinpiit unterpan I pona. CBoHCTBa KPHBOIHHEHHOTO uHTerpana [ pona. Berancinenne
KPHBOJIMHEWHOTO HHTErpaia I posna



20. KpuBomuneiinsit  marerpan I poma. Caoiictea KPUBOIMHEHHOro wuHTerpana II popa.
Beraucnenue KpuBOIMHEHHOTO unaTerpaina Il pona

21. T'eomerpuyeckue U hU3HUECKHE NIPAJIOKCHHS KDHBOJTMHEHHBIX HHTETPAJIOB

22. @opmyna Octporpanckoro-I'pura. VcinoBHs He3aBHCHMOCTH KPUBOJIMHEHHOrO HHTerpana Il
poZia OT IyTH HHTETrPUPOBAHHS.

23. ITosepxHocTHbI nuTerpan I poxa. CroiicTea IIOBEPXHOCTHOrO HHTerpana I pona. Boraucienue
IIOBEPXHOCTHOTO HHTErpania I pona

24. IlosepxuocTHsii uaTerpan II poxa. CroiicTsa IIOBEPXHOCTHOrO HHTETpana Il poja. Berucinenue
IIOBEPXHOCTHOro uHTerpana Il poxa

25. T'eomeTpurdeckue 1 HU3MYECKHE IPUITOKEHHS TIOBEPXHOCTHEIX HHTEIPAJIOB

26. ®opmyna Octporpazackoro-Taycca. @opmyna Crokca.

27. Cxansproe moxe. ITOBEpXHOCTH M JTHHHK ypoBHs. IIpou3ssonuas mo HanpapneHwm:o, I'pamuent
CKaJIIPHOTO IIOJIL ¥ €r0 CBOMCTBA

28. BekropHoe nosne. I10TOK MO, HCTOYHUKM H CTOKH

29. Nuseprennus nomns. opmyra Octporpanckoro-T'aycca

30. Iupkymsanus moss

31. Porop mons u ero cBoiicTea. @opmyna Crokca

32. Oneparop «na6na» I'ammistona. Oneparop Jlamiaca

33. ConeHoupiansHOE, HOTEHIHATBHOE H rapMOHHYECKOE 110JIe

3 CEMECTP

KonTpoasusie Bonpocs: k IK3aMeHY
OJIeMEHTHI KOMOWHATOPHKH
Knaccuaeckoe onpenenenue Bepostaoctn
['eomeTpuyeckas BepoSTHOCTE
Teopemsi crosxennst 1 yMHOXeHHS BeposiTHOCTeH. Y eoBHAS BEPOSITHOCTH
DopmyJIa OTHOM BEPOSTHOCTH
@opmyia Baiieca
Cxema Bepryium
@opmyna [lyaccona
9. ®opMybl, BEITEKAOIIUE U3 JOKATLHOM U HHTErpanbHOM TeopeM Myaspa — Jlamaca
10. JTuckpeTHsIe ciiygaiiHble BETHUUHBI
11. BunomuaneHOE pactpeaeneHue
12. Pacnpenenenue ITyaccona
13. HenpeprIBHbIE CliyyaiiHBIe BETHIUHE]
14. PaBHOMEpHOE paclipe/ienene
15. DxcroHeHNIMANBEHOE pacipenenesue
16. Hopmansroe pacnpesenenust
17. CHCTeMBI clty4aiHbIX BeTHYHH
18. ®ynKuuy ciydalHEIX BeIHYHH
19. O6pabotka pe3ynbTaToB 3KCIEpUMEHTA
20. ToyeyHsle OLIEHKH NIAPAMETPOB pacnpeneneHus
21. MiTepBanbHble OLEHKH IapaMeTpoB pacnpeencHus
22. [NapameTpHYeCKHE MHITOTERE]
23. Kpurepuu cornacus ITupcona u PomanoBCKOro
24. Kpurepuit cornacus Komvoroposa
25. JIuneiinas perpeccus

POINN @Y I WD i



5.3. CamocrosiTebHas pa6oTa obyqaromerocs.
1 CEMECTP

Temb1 camocTosITeILHBIX paoT

1. BoramciuTe 3anaHHbIH onpeneauTeNns 4x4.

2. Pemts 3anannyto CJIAY meronom I'aycca, MeTomom Kpamepa, marpuunsmv Metoom.,

3. Halitu JUIHHBL, CKalspHBIE, BEKTOPHbIE U CMEMIAHHOE NIPOM3BE/ICHHS TPEX BEKTOPOB, 3aaHHBIX
KOOpIMHATAMH.

4. Jlns 3a1aHHOTO KOOPAMHATAMH BEPIIMH TPEYroNbHUKA HANTH YPaBHEHHS €r0 CTOPOH, MEJIHAH U
BBICOT, YIJIBI, JJIMHEI CTOPOH M ILIOIIAb

5. Jlns 3anaHHOM KOOPAMHATAME BEPIIHH TPCYTONLHOM MHPaMU/(bl HAHTH ypaBHEHHS €€ CTOPOH U
TpaHeH, JUIHHBI CTOPOH, MIIOIah IOBEPXHOCTH U 0OBEM.

6. Haiiti npenen 3amansol MOCIEI0BATETHHOCTH.

7. Halitu npenen 3a1aHH0M QYHKINK B 3a1aHHON TOUKe.

8. Halitn mpou3BOIHYIO 3a/JaHHOM SBHO DYHKIHH.

9. HaiiTi npoM3BOIHYIO 3aaHHON HESBHO byHKIHH.

10. Haiitu nponsBoiHyio 3anaHHO#M napaMeTpryecku byHKIHH.

11. HaiiTi poM3BOAHYIO BTOPOTO NOPSIIKA 3aaHHOM SBHO bysKIHY.

12. HaliT IpOM3BOIHYIO BTOPOTO TIOPSIAKA 3a1aHHON HESIBHO byHKIHH.

13. HaiiTi IpoM3BOIHYIO BTOPOTO NOPSIKA 3a(aHHO napaMeTpudeckd QyHKIHH.

14. TIposecTy moNHOE HCC/IEAOBAHNE 3aJaHHON (QYHKIMH U HOCTPOHUTH €€ rpaduk.

15. HaiiTi 3amanHbli Heonpe e IeHHbIH HHTErpall HeIOCPEICTBEHHO.

16. HaiiTu 3a/1anHBIi HeONpe ieIeHHBIH HHTErPA ¢ IOMOIBIO 3aMEHbI IIEPEMEHHOM.

17. HaliTi 3ajaHHBIA HeONpeaeTeHHEIH HHTCTPAll C IOMOIIBIO (OPMYIbI WHTErPHPOBAHUS IO
YaCTIM.

18. HaiiTir HEONpeIe/IeHHBIN HHTErpaT 3aJaHHOI palHoHATBHON GyHKIHH.

19. Haiitu Heompeie/IeHHBIN MHTErPa 3aJaHHON UppallMOHAILHON (YHKIHH.

20. Haiitu HeonpeieleHHBIH HATErpa 3aIaHHOMN TPUTOHOMETPUYECKOH QYHKIIHH.

21. HaliTi 3a/1aBHbIH ONIPE/EeHHBIH HHTErpaIL.

22. HcceoBaTh 3aaHHbIH HECOOCTBEHHBIH HHTErPA Ha CXOUMOCTb.

23. BbrumcuTh II0Iaab 3a1aHHON (UTYpBL

24. BBMUCIHTE JUTHHY 3aJaHHOM KPHBOH.

25. Haiiti yacTHOe perenue 3amannoro OJTY TIEPBOT0 MOPSA/KA C PA3AENAIOIHUMHUCS NePEMEHHBIMA
C 3a/JaHHBIM HA4aIbHBEIM YCIIOBHEM.

26. Haiitu ob1mee pemnenue 3ananHoro mHeHHOoro OJ[Y IEPBOTO MOPSIKA.

27. Haitu ofmee pemenue 3amasHoro muueitHoro OJIY BTOPOTO MOpsZAKa C IOCTOSHHBIMHA
K03 dunmeHTaMH i TIPaBoOH 9ACTBIO CIEUATBHOTO BHJIA.

2 CEMECTP

Temebl camocTosITEILHBIX padoT
. Haiit cymMmMy 3a1aHHOTO 4HCII0BOTO psija.
Vicenenosars 3a1aHHbIi YHCIIOBOM S/l Ha CXOHMOCTD ¢ IIOMOTIIBIO [PH3HAKOB CPaBHEHHUS.
. Hccnenosats 3a1aHHbI YHCI0BOM P/l HA CXOIUMOCTH ¢ OMOIIBIO npusHaka Jlanambepa.
Hcenenosats 3aaHHbIH 9HCIOBOM PSI HAa CXOOUMOCTH C IIOMOIIBIO PaJMKaJIBHOTO MpU3HAKa
Kommm.
5. MWccrnenosats 3aiaHHBIH YHCIOBON Sl HA CXOAMMOCTD C TIOMOIIBIO HHTETPaIbHOI0 IpPH3HAKA
Komu.
6. HccrenoBath 3alaHHBI CTEIIEHHOM PsijT HA CXOHMOCTb.
7. Pa3noxuTs 3aaHHyio GyHKUuMIO B psaa Teitnopa.
8. Pasnoxuth 3a1aHAYI0 QYHKIMIO Ha 3aJaHHOM OTPE3KE B pan Oypoe.

:hb-)!\.)l—l



10.
11.
12.
13.
14.
15.

16

22,

—

10.

1.

2.

13.

HaiiTi yacTHEIe IPOM3BOHBIE 3a1aHHON (BYHKIHY.

Harucats ypaBHeHUs KacatenbHOM III0CKOCTH H HOpMaJi K 3aJaHHOH MOBEPXHOCTH.
Vicenenosars 3amanuyro GyHkumio qeyx NEPEMEHHBIX Ha SKCTPEMYM.

Beraucnuts 3agannsii qeoitaoi HHTETpal B AKaPTOBBIX KOOPAHUHATAX.

BeraucinuTs 3aaHHbIA ABOMHOM HUHTETpaJl B NOJAPHEIX KOOPIHHATAX.

BreraucinTs 3a1aHHEIN TPONHHOM HATErpa B JEKapTOBEIX KOOP/IHHATAX.

BbraucuTh 3ananHblii TpoHHOM HHTETpall B MUIMHAPHIECKHX KOOPIHHATAX.

. BErUHCIIUTS 3a1aHHEIH TPOHHOMH HHTETpal B CPEPHIECKUX KOOPAHHATAX.
17
18.
19.
20.
21.

BEruucIuTh 3a1aHHBIH KPHBONHHEHHBIH uHTerpai I poxa.

Bbr4ucuTh 3a1aHHbIH KPHBOTHHEHHBIH unrerpai Il pona.

BoIMHMCINTE 3a1aHHbI TOBEPXHOCTHBIH uHTerpain I pona.

BeraucuTe 3a1aHHBIN HOBEPXHOCTHBIIH uHTerpai Il pona.

Haiitr pou3sBoiHyro 110 331aHHOMY HampasieHuIo i T'PalHEHT 3aJaHHOH QYHKIHH B 3aMaHHOM
TOYKE.

YCTaHOBUTE HOTEHIHATBHOCTE 3aJAHHOTO OIS M HANTH ero HOTEHIHAIL.

3 CEMECTP

Temb1 camocTosiTe/ILHBIX paboT
Haiitn BepoATHOCTB 38/1aHHOTO COBBITHS C TOMOIIBIO KJIaCCHYECKOIo OIpeieeHus.
Halitu BepoOsTHOCTH 3aaHHOTO COGHITHS ¢ [IOMOIIBIO TEOPEM CIIOKEHHS M YMHOKEHHS
BEPOATHOCTEH.
Halitu BeposSTHOCTH 3aMaHHOTO COGBITHS C IIOMOIIBIO (OPMYJIBI TIOJNHOH BEPOSTHOCTH HITH
HalTH allOCTEPHOPHYIO BEPOSTHOCTH 33JaHHOTO CODBITHS C nomomnso hopmysl Baiteca.
HaiiTi BeposTHOCTE HONananus To4Yek B 3aHaHHBIC MHOKECTRA.
HaliTd BepoATHOCTH 3a/aHHOTO KONWYecTRA «YCHEXOB» B CEPHHM 3aJaHHBIX HE3aBUCHMBIX
HCIEBITAHUH.
Js 3amanHOM JMCKpPETHOM CydaifHONW Be HYMHEI IIOCTPOUTE PSJ pAaCHpeNeNICHHs, HAHTH
(yHKIHMIO pacipenenenus, MaTeMaTHIECKOE OXXHJaHHUE, TUCIICPCUIO U CPEIHEee KBaApaTHIECKoe
OTKJIOHEHHUE.
JUisl 3a7aHHOM ITOTHOCTBIO pacipeleleHus HETIPEPBIBHON CIIy4alHOUW BEIMYHHBI HaAMTH
(yHKIHIO pacmpenenenys, MaTeMaTHIECKOE OXKHJaHUC, TUCTIEPCHIO H CPEIHEE KBAAPATHYECKOE
OTKJIOHEHHUE.
3alaHEl BEPOATHOCTH MONAJAHHS CIIyYaiHON BEIIHYHHBL, IOMYMHCHHOX HOPMAILHOMY 3aKOHY
paclpeNicieHus, Ha ABa WHTepBana. ONpeNeNTuTh MaTeMaTHYECKOE OXHIAHHE K cpenHee
KBaJpaTHYECKOE OTKIOHECHHE.
3ajaHa TUIOTHOCTB pACHPENETeHUS CHCTEMBI COy4alHBIX BeNWYMH. Hality mmotHOCTH
paclpeleNeHuil  CIy4aWHBIX BEJIMYMH, BXONAIIMX B CHCTEMY, YCIOBHBIE IUIOTHOCTH
PaclpeNe/icHus, KOBapUalMIO H KOIQ(HUUHEHT KOppENSUMH. BELICHHTB, SBISIOTCH M
CIyYaHbIE BEIMYHHEI HE3aBHCHMBIMH.
3ajaHa IUIOTHOCTB pacpeneNneHus CIydaiiHoN Benwuuasl. HalTH IUI0THOCTS paclpeienenus,
MaTeMaTH4eCKOe OKHIAHME, NUCIEPCHIO M CPEJHEe KBaJpaTHYECKOEe OTKIOHEHHE CiIy4aiHOM
BEHIHHBI, KOTOPAS ABJACTCH 3aflaHHON GyHKIMeH 3a1aHHOM CITy4aifHON BeTHYHHEL
ITo 3amanHO# BEIOOpKE OCTPOUTE TPYNIHPOBAHHbBIN CTATHCTUYECKHUIA psil, HAHTH BEIOOPOYHYIO
GbyHKIMIO pacnpesesieHus, TOCTPOUTE ee rpauk, MOCTPOHTEH THCTOrPaMMy, HAHTH BEIOOpOYHOE
CpeliHee 1 BEIOOPOYHYIO AUCIIEPCHIO.
3aJaH TPYNITUPOBAHHELN CTATHCTHYECKHI Psii, TIOJyYEHHBIN 110 pe3ylnbTaTaM HaGIIONeHU Hax
CIly4alHOW BEIMYHHOM, pacipeneieHHOH PaBHOMEPHO MM HOpManbHO. [lonyunTh Toueunbie
OLICHKHY MapaMeTPOB CIIy4YalHOM BETHYHHEL
3ajana BEIOOpKA, OTBEYAKOIIAs HOPMATIBHO paciipe/IeIeHHOH Ccltyyaiinoi Bemiaune. [TocTponTs
AOBEPUTENBHBIA HHTEPBAT JUII MAaTEMaTHYECKOTO OXKHIAHHUS IIPH U3BECTHOM MJIA HEH3BECTHOM



Cpe/iHEM KBaJIpaTHIECKOM OTKIIOHEHHH; IOBEPHTEIbHbIE MHTEPBAIEI IS AUCIIEPCHE U CPEHETO
KBaZIpaTHIECKOT0 OTKIIOHEHH S DU H3BECTHOM HJIM HEH3BECTHOM MATE€MaTHYECKOM OXKHIAHHUM.

14. 3anana BeIOOpKa, OTBeYarOmas HOPMATLHO pacnpeneyeHHON cnydaifHOM BenuwuuHe. Ha
3a/IaHHOM YPOBHE 3HaYMMOCTH TPOBEPHUTE MaPAMETPUYECKYIO THIIOTE3y IPH KOHKYPHPYIOIIEH
THIIOTE3e.

15. 3aman rpynnupoOBaHHEN CTATUCTHYECKUI pAJl, NIONYYEHHBIH 110 pe3ynbTaTaMm HaOMoAeHuH Hax
CiTy4aiHO# BeMMYMHOA. Ha 3a1aHHOM ypoBHE 3HAYMMOCTH NIPOBEPHTH TUIIOTE3Y O HOPMAIBHOM
HJIA PaBHOMEPHOM Paclpe/ICIICHUH CITy4alHOM BEIMYHHEI.

CamocrosTenbaas paboTa CTyIEHTAa COCTOMT B BBIIOJHEHHH 3aJaHMH THIOBOTO pacuera,
0OPMIIAEMOrO OTHENBHBIM OTYETOM M 3alIMIIAEMOr0 CTYAEHTOM. MeTomuueckue yKasaHus u
33JIaHUS MOKHO HAWTH 110 CCHLIKAM:

— http://e.lib.vlsu.ru/bitstream/123456789/1149/3/00543 .pdf,
— http://e.lib.vlsu.ru/bitstream/123456789/1275/1/1087.pdf,

— http://e.lib.vlsu.ru/bitstream/123456789/1348/3/00861.pdf,
— http://e.lib.vlsu.ru/bitstream/123456789/1360/1/1278.pdf

— http://e.lib.vlsu.ru/bitstream/123456789/1351/3/00796.pdf,
—  http://e.lib.vlsu.ru/bitstream/123456789/1353/3/00795.pdf,
— http://e.lib.vlsu.ru/bitstream/123456789/1367/3/00791 .pdf.

@onn  oueHouHelx MarepuanoB (®OM) IS NpOBelEHHS — ATTECTAIMH YPOBHS
C(OPMHPOBAHHOCTH KOMIIETEHUMH OOYYAIOIMUXCS 110 JMCIUIUIHHE 0OPMIIIETCS OTJEILHBIM
JOKYMEHTOM.

6. YYHEBHO-METOJJUYECKOE 1 HHO®OPMAIIMOHHOE OBECIIEYEHHUE JAUCIUATIINHBI

6.1. KuuroobecneuenHocTs

KHHUI'OOBECITEYEHHOCTB
HaumenoBaHue iuTepartypsl: aBTOp, Ha3BaHHE, BH I'on
Hanuuue B anekTpoHHOM KaTanore
M3JaHUA, H3NATEIBCTBO H3JaHuUs SEC
OcHoBHas siutepatypa
1. Boicuias matemaruka. Kpatkuii kype [DnekTpoHHsIii 2017 http://www.studentlibrary.ru/book/
pecypc]: yueb. nocobue / A.P. Jlakepuuk - M.: Jloroc, ISBN9785987045237.html
2017.-528¢c. -
ISBN 978-5-98704-523-7
2. I'ycesa, E. H. Teopus BeposTHOCTEH M MaTeMaTHYeCKast 2016 https://e.lanbook.com/book/86008
cratucTHKa : yuebHoe nocobue / E. H. I'ycepa. — 6-e uzs.,
crep. — Mockea : @®JIMHTA, 2016. — 220 ¢. — ISBN
978-5-9765-1192-7.
JononHuTenbHas nuTepaTypa

1. Beicias MaTemaTHka B MpUMepax M 3ajayax 2011 http://www.studentlibrary.ru/book/
[OnexTponnsIit pecype]: yuebHoe nocobue ans By3os. B 3 ISBN9785732509861.html
T.: T. 1/ B.JI. YepHeHKo. - 2-e u3p., nepepab. u mom. -
CII6.: ITonurexuuka, 2011. - 709 c. - ISBN 978-5-7325-
0986-1.
2. Beiciiasg MaTeMaTHKa B IPUMEpax M 3aa4yax 2011 http://www.studentlibrary.ru/book/
[Snexrponnslit pecypce] : yuebHoe nocobue s By3os. B 3 ISBN97857325098612.html
T.: T. 2/ B.JI. YepHeHko. - 2-e u3., nepepab. u jon. -
CII6.: Ilonurexuuxka, 2011. - 568 c. - ISBN 978-5-7325-
09861-2
3. Beiciias MaTemaTHKa B IPUMEpax U 3afa4ax 2011 http://www.studentlibrary.ru/book/
[OnekTponHsIi pecype] : yueGHOe nocobue s By308. B 3 ISBN97857325098613.html
T.: T. 3./ B.Jl. YepHenko. - 2-e u3a., nepepab. u aon. -
CII6.: [Tonurexuuka, 2011. - 507 c. - ISBN 978-5-7325-
09861-3




6.2. Ilepuonuyeckue 3 IaHuA
1. Vcnexu maremarnueckux Hayk, skypHan PAH (kopmyc 3, ayn. 414)

6.3. UaTepHeT-pecypeni

1. ObpasoBarensHBIe pecypcsl — http:/window.edu.ru/

2. ObpasoBarenbHbIH MaTeMaTHYeCKui caliT — http://www.exponenta.ru/
3. MaremaTtuueckas SHUMKIONEUS — http://allmath.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCHUITIJINHBI

Jlist peanrsanyy TaHHOR JAUCHUIUTMHEI HMEIOTCS CIICLUATBHbIE TOMEIICHHAS JUIS TIDOBEICHHUS
3aHATHH JIEKIMOHHOTO ¥ MPaKTHYECKOro Tuna. [IpakTuyeckue paGoThl IPOBOJATCS B nabopaTopuu
YHCJIEHHBIX MeToIoB (405-3).

Ilepeders HCIIOMBE3yEMOr0 JTHIEH3HOHHOTO IPOrPAMMHOTO 06ECTICIEHHUS

1. Microsoft Excel,

2. Maple,
3. MATLAB.
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JINCT MEPEYTBEPK/JIEHUS
PABOYEU NPOT'PAMMBI JUCIHATLIMHBI

PaGouas nporpamma o06pena ra 20 /20 y4eOHEI rona
ITporokon 3acenanus kadpenaps: No oT rojga
3asenyromuii Kabenpoi

Pabouas nporpamma ono6pena na 20 /20 y4ebHBIH roga
IIpoTokon 3acenanus Kaheapsl Ne oT roua
3aBemyromuii kabenpoit

PaGouas nporpamma omo6pena Ha 20 /20 y4eOHBIN roga
IIpoTokon 3aceqanust kabenpsr Ne oT rozaa

3aBemyromuii kadenpoit




