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1. lleau u 3aaa494 JUCUMILJIUHBI

Pabouas nporpamma AuCHUIUIMHBL «Boicuas mamemamuxay (b1.0.13) (nanee —
JUCLUIUIMHA) COCTABJIEHA B COOTBETCTBUHM € TPEOOBAHUSMHU (heAepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BHICIIETO 00pa3oBaHus 1Mo HampaBieHuio moarotTosku 23.03.03
«OKcnnyamayus HA3eMHBIX MPAHCNOPMHO-MEXHOI02UYECKUX MAUIUH U KOMNIEKcos (lajee —
@I'0C BO), yrBepxkaennoro 07.08.2020 r., npukaz MunoopHayku Poccun Ne 916.

[enbo M3ydeHus! TUCLMILINHBI SIBJISETCSI OCBOCHHUE TEOPETUUYECKUX OCHOB M pa3BUTHE
NPAaKTUYECKUX HABBIKOB MPUMEHEHHS MAaTeMaTHYECKUX METOOB, IOBBIIICHUE KYJIbTYPHI
MBILIIEHHS], CIIOCOOHOCTH K 0000ILEHHI0, aHAJIU3Y, BOCIPUATHIO HH(OPMAIMH, TOCTAHOBKE LIEJIN
U BBIOODY ITyTe €€ TOCTUKECHUSI.

JU1s TOCTHXKEHUS 1NN AUCLUILIMHBI PEIIAlOTCs CISAYIOIUe 3a/1a41:

— YMCEHHE PEUICHHsS OCHOBHBIX MAaTEMAaTHYECKHX 33/a4 C JOBEACHHEM DPELICHHS [0

MPAKTUYECKH TPUEMIIEMOTO Pe3yibTaTa,

— ycBOeHHE 0Aa3UCHBIX MAaTEMAaTUYECKUX MOHITUH, METOA0B, MOJIesIe, IPUMEHSIEMbIX
IIPU U3YYEHUH €CTECTBEHHOHAYYHBIX U CIIEIUAIbHBIX TUCIMILINH;

— NpHOOpEeTeHHe OmbITa MPOCTEHIIEr0 MATEMATUYECKOTO HCCIECIOBAHMUS TPUKIIATHBIX
BOIIPOCOB (IIEPEBO/] peaIbHOM 3a/1a4ll HA MaTEMaTHUECKUH SA3bIK, BHIOOP METOOB €€
pelleHH s, B TOM YUCJIE€ U YUCIECHHBIX, OLIEHKA ITOy4YE€HHBIX PE3YyJIbTAaTOB);

— pa3BUTHE CIOCOOHOCTH CaMOCTOATENBHO Pa30UPaThCs B MATEMATHIECKOM arlapare,
coJiep KaleMcs B JINTEPAType, CBA3aHHOU CO CHEIMATbHOCTBIO.

2. [lepeyeHb MJIaHMPYeMBbIX Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTeJIbHOI IPOrpaMMe HHANKATOPAMH
JAOCTH/KEHHS] KOMIIeTeHIU I
[InanupyembIiMH pe3yiabTaTaMu OOY4YEeHHUs MO JUCLHUIUIMHE sBIseTcs (POPMUPOBAHUE Y
oOyJaromuxcsi KOMIeTeHIMM u/unu 4yactu kommnereHuuid. CPopMUPOBaHHOCTh KOMIETEHLUN
W/WJIN YaCTH KOMIETEHIMH OIIEHUBAETCSI C HOMOIIBIO MHIUKATOPOB JOCTHXKEHHSI KOMIETEHIHH.

NHaukaTopbl 10CTHKEHUS
KOMIIeTeHIIMH

OIIK-1. Cnocoben pewiamsv uHdiceHepHble 3a0a4u 8 NPOGecCcUOHANbHOU 0essmelbHOCMU C
UCNONb308AHUEM MEMOO08 eCIEeCMBEHHbIX HAYK, MAMEMaAMU4ecKko20 aHaIu3da u

PesynbTaThl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

MAMeMamuyecko2o aHau3a u
MoOoenuposanus 6 obOveme,
HeobXo00UMOM OJid  peuleHus:
3a0au 6 npogheccuoHarbHoU
oesamenbHOCmu

MOOEUPOBAHUSL.
OIlIK-1.1.1 3unaem cnocobwi | Obyuarowutics 3Haem cnocoobl NPUMEHEHU:
npuMeHeHUsl Memo0oos | meopemuyeckux, paciemHuulx U IKCNePUMEHMANbHbIX

MEMOO08 MAMEMAMULeCcK020 AHAIU3A U MOOETUPOBAHUSL,
UCNONb3YeMbIX NPU PeUleHUU UHHICEHEPHBIX 3a0aY 8
npogeccuoHanbHOU 0esimebHOCU RO CLeOVIOUUM
paszoenam:

Jlunevinasa aneebpa u aHanumuyeckas 2eomempusi;
Mamemamuueckuu ananus;

Jughghepenyuanvuvie ypasHenus,

Yucnosvie u GyHKYUOHAIbHBLE PAODL,

Teopus eeposimHocmeni U MamemMamuyeckas Cmamucmuxa.

3. MecTo AMCHMILIMHBI B CTPYKTYpe OCHOBHOI Npo¢ecCHOHAIBHOM 00pa30BaTeIbHOM

MPOrpamMMmsl

I[I/ICLII/IHJ'II/IHa OTHOCHUTCS K 00513aTEIbHOM YacTH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHO# padoThI



Jlnst o4HOM (OpMBI 00yUeHUS

. Bcero Moayiab
Bup y4yeOHoii padoThI 4ACOB 1 5
KonraktHas paboTa (1o BugaM y4eOHbIX
3aHITHH) 144 80 64
B ToM uucne:
—  nexuun (JI) 64 32 32
— npakruueckue 3ausatus (I13) 64 32 32
— nabopatopuslie paboTsI (JIP) 16 16 0
CamocrosrensHas padora (CPC) (Bcero) 88 28 44
KonTtposb 72 36 36
dopma KOHTPOJIs (IPOMEKYTOYHON aTTECTALIUN) €] €]
OO01mast TPyA0EMKOCTh: Yac / 3.€. 288/8 144/4 144/4
Jliist 3a09HOH (OpMBI O0YIEHUS
Buj yuyeoHoii pa6oTnl Beero Modyne
4acoB 1 2
KonTaktHas padorta (1o Bugam y4eOHbIX
3aHSATHI) 26 14 12
B Tom uucne:
— nexuun (JI) 14 6 8
— mpaktuueckue 3ansatus (I13) 8 4 4
— nabopatopubie padotsl (JIP) 4 4 -
CamocrositenbHas pabota (CPC) (Bcero) 244 121 123
KonTtpons 18 9 9
dopma KOHTPOJIsI (MPOMEKYTOUHON aTTEeCTAlINN) 2KPJL,D 2KPJLI,D
144/4 144/4
OO011ast TPYI0EMKOCTh: 4ac / 3.€. 288/8 288/8
Ipumeuanue: «@opma koumponsy — skzamen (), KPJI — konmponsnas paboma
5. CTpykTypa u coep:KaHue TMCHUIIHHbI
5.1. Pazzensl IUCHUIIMHEL U COAEPKAHUE PACCMATPUBAEMBIX BOIIPOCOB
Jlnist ouHOM opMbI 00yUeHUs
e HaumeHoBaHue HNuaukaropsl
I /;1 pasneiia Conep:xanue paszesa AoCTHKeHHs.
AHCIHUTLINHBI KOMIEeTEeHIHI
Mooyne 1
1 Jluneitnas anre6pa u | Jlekuusa 1. MaTpuinbl u JeicTBUS HaJ
AHATUTUYECKAS Humu. OOpaTtHass wmatpuma. Padr
reoMeTpHUs MaTpHIIbI, BBIUHCIICHHE panra.
Omnpenenutenst BTOPOTO W TPETHETO
nopsiAkoB.  OmnpeaenuTendt  BBICIIUX OIllK-1.1.1
nopsiakoB. CBOWCTBA ONpeaenTeNeH.
Pemenune CUCTEM JMHEHHBIX
anreOpanvecKux ypaBHEHUH: METOJIbI
Kpamepa, Taycca u  MaTpuyHbIi.
Teopema Kponekepa-Kanemmn.




Jleknusi 2. BexkTopbl W JHHEHHBIC
omeparu  Hax HUMHU. JlekapToBBI
KoopauHaThl  BekTopoB. CkamsipHoe,
BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS
BeKTOpOB. JIMHeWHAas 3aBUCHUMOCTh U
HE3aBUCHUMOCThH BEKTOPOB. PazmMepHOCTh
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.

Jlekuust 3. Ilpsimas Ha TUIOCKOCTH.
YpaBHeHusT TpAMOWM. YToldl MEXAYy
npsiMbiMu.  [Ipsimass ¥ MJIOCKOCTH B
TPEXMEPHOM MPOCTPAHCTBE. Y paBHEHUS
NpsIMOM U TUIOCKOCTU. YTOJI MEXIY
MPSIMBIMU, IJIOCKOCTAMHU, MPSAMOM U
IJIOCKOCTBIO. PaccTogHusg OT TOYKHU 10
npsMOM M 70 TUIOCKOCTU. B3ammHoe
pAacIoIOKEHUE MPSIMBIX U TNIOCKOCTEH.
IpakTuyeckoe 3anusitue 1. JleiicTBus ¢

MaTpuamu. Briaucnenne
ONPEACIUTENEH.

JlaGopaTopHoe 3aHsiTue 1.
JlaGopaTopHas paborta Nel

«Haxoxnenune oOpaTHOM MaTPUIIBI»
IIpakTnyeckoe 3ansTne 2. PemeHue
CUCTeM JIMHEMHBIX anredpandeckux
ypaBHeHnuin:  Mmerox  Kpamepa wu
MaTpUYHBIA METOJ PELIECHUSI CUCTEM.
Panr marpuupl. Teopema Kponekepa-
Kanemnmu.  HccnepoBanme — cuctem
JIMHENHBIX aNreOpanyecKux ypaBHEHUH.
Pemenue cucrem merogom I'aycca.
Ipakruyeckoe 3ausitue 3. BeKTOpHI.
[Ipsimas Ha IIOCKOCTH.

JlabopaTopHoe 3aHsiTHE 2.

PaznuuHble ypaBHEHHS IUJIOCKOCTH B
MPOCTPAHCTBE. Yron MEKITY
IJIOCKOCTSIMU. YPaBHEHHsS IIPSIMOM B
MPOCTPAHCTBE. YTOJ MEXIY NMPSMBIMH,
MPSAMOM M IIOCKOCTBIO. PaccTosiHus oT
TOYKM JIO NPSIMOM M JI0 IUIOCKOCTH.
B3anmHOe pacrnonokeHue MNpsMbIX U
IIJIOCKOCTEM.

CamocTtosiTenbHast padoTa.
CoOcTBeHHBIE UnCIa U COOCTBEHHBIE
BEKTOPBI MaTPHII.

Kpussie BTOporo nopsjka:
OKPY>KHOCTB, DJIJTUTIC, THIIEpOOIIa.
[TonsipHas cucrema KOOpAUHAT.

MareMaTH4eCcKui
aHamm3, Yacts 1.

Jlekums 4. MHOXecTBa U onepaluu
HaJ HUMHU. YHCIIOBbIE MHOXKECTBA.
KBanTopsl. ®yHkiuu. CinoxxHbIE U
oOpaTtHble GYHKUUH, IpaduKu
GyHKIMH. DneMeHTapHble QYHKITHH.
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UucnoBsle MOCIEA0BATEILHOCTH U X
npenensl. Heneposo uncio. [Ipenenst
(hyHKIIMI, CBOWCTBA MPE/IEIIOB,
OCHOBHBIE TEOPEMBI O Tpeeriax.
beckoneuno mainbie 1 0ECKOHEYHO
oonpime Gyakiuu. CpaBHEHHE
OCCKOHEYHO MaJIbIX (DYHKITHIA.
3ameuaTeNbHbIE MPEEIIb.

Jleknus 5. HerpepbIBHOCTH QYHKIIHI B
TOYKe U Ha oTpe3ke. CBoMCTBa
(GyHKIUH, HETIPEPHIBHBIX HA OTPE3KeE.
PazprbiBbl pyHKIMIA 1 X
knaccudukanus. [IpousBognas
(GyHKIINU, €€ CMBICIT B Pa3IUYHBIX
3anavax. Juddepenuupyemoctsb
(yHKINU B TOUKE U Ha OTPE3KE.
[IpaBuna u popmyisl
muddepennmpoBanus. Tabnuima
npon3BoHBIX. Juddepenmman u ero
TFeOMETPUUECKUN CMBICTI.
WNuBapruanTHOCTH (POPMEI
muddepennmana.

Jlekums 6. [IpousBoaHbIe u
muddepeHranbl  BBICIIUX  TOPSAKOB.
Teopembr Pons, Jlarpanmxka, Komm.

IIpaBuiio Jlonurarns. PackpriTue
HEOIPEIETIEHHOCTEM. dopmyia
Tennmopa € OCTaTOYHBIM UYIEHOM B
dhopme Jlarpanxa. Paznoxenue

JIEMEHTapHbIX (YHKIMH 1O (opmyre
Telnopa.

Jlexkuust 7. DxcTpeMyMbl QYHKIHUIA.
HeoOxonuMmele u JocTaTOYHBIE YCIOBHS
akcTpemyma. Mccnenosanue
BO3pacTaHusl, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTU (YHKLIUH. ACUMOTOTHI
dbynkumii. O0mas cxema HCClieIOBaHUs
(YHKLIMHU ¥ TIOCTPOEHUS ee Tpaduka.
I[IpakTHyeckoe 3ansTue 4.
KomimiekcHbIe yncia u geficTBUS Hal
HUMH. Anrebpanyeckasi,
TPUTOHOMETPHUUECKas U MOKa3aTesIbHas
(opMBI KOMITJIEKCHOT'O YHUCIIA.
®opmyna Dunepa.

IpakTnyeckoe 3ansitne 5. OyHKIUU.
CrnoxHble 1 oOpaTHbIE PYHKINH,
rpaduku GyHKUIUN. DIeMEeHTapHbIe
¢byHkuu. Beruncnenue npenenon
MoCJe10BaTeNbHOCTEN U (PYHKIHIA.
[pakTnyeckoe 3ansTue 6.
HenpepbIBHOCTh PYHKITMH B TOUKE.




Pa3zpeiBbl hyHKIIHI 1 BIX
Kiaccuukanus.

IpakTuyeckoe 3anusitue 7. Tabnuia
MPOU3BOIHBIX. Beruncienue
MIPOU3BOJIHBIX CIIOKHBIX (QYHKITUH.
[IpousBoaHbIe QyHKINN, 38 JaHHBIX
rapamMeTprU4ecK U HESBHO.
JlabopaTopHoe 3ansiTue 3.
Boruncnenue npou3BOAHBIX BBICIIMX
opsiAKOB. PackpeiTue
HEOMpeIeIEHHOCTEH.

IIpakTHyeckoe 3ansitue 8.
HccnenoBanue GyHKIMHA ¢ TOMOIIBIO
MEePBOM NPOU3BOJHON. MOHOTOHHOCTh
U DKCTPEMYMBbI () YHKIUH.
HccnenoBanue GyHKIHIA C TOMOIIBIO
BTOPOI MPOU3BOAHOM, HAXOKICHHE
WHTEPBAJIOB BHIMYKJIOCTH U BOTHYTOCTH
GbyHKIU 1 ToUek neperuoda.
JlaGopaTopHoe 3ausiTue 4.
Haxoxnaenune acumnTot rpaduka
¢ynkuuu. [Tocrpoenue rpapuka
(YHKIIUH C TIOMOIIBIO TPOU3BOTHBIX.
CamocTrosiTenbHasi padoTa.
Crneuunanbuble pyHKIH. BekTopHas
(GYHKIHS CKAIAPHOTO apryMEHTa.
KacarenbHast Kk KprBOii 1 HOpMalIbHAS
IIJIOCKOCTb.

MaremaTnueckut
ananus, YacTs 2.

Jlexuust 8. DyHKIIMHM HECKOJIBKUX
MIEPEMEHHBIX, OCHOBHBIE ONPEIEIICHNUS,
TE€OMETPUUYECKUI CMBICT, IPEAEIIBL,
HenpepbeIBHOCTD. JnddepennmpoBanue
(GyHKIMN HECKOJIBKUX NEPEMEHHBIX,
YacTHbIE POU3BOJIHBIE,
muddepeHmasl.
JNuddepennrpoBanne CI0XKHON U
HesiBHOU ¢yHKuui. YacTHbIE
MIPOU3BOJIHBIE U AU PepeHInanbl
BBICIIIUX TOPSIKOB.

Jlexuust 9. DxcTpeMyMbl QyHKITHIA
HECKOJIbKUX NTEPEMEHHBIX.
HeoOxonuMmeble yciioBusi 3KCTpeMyMa.
JlocTaTouHBIE YCIOBUS SKCTpEMyMa
(mnst GYyHKIMM IBYX NTEPEMEHHBIX ).
Jlexuus 10. [TepBooOpa3nas u
HeomnpezeneHHbl nuTerpan. CBoicTBa
nuHTerpanos. [IpaBuia uHTErprpoBaHU
Y Ta0JIMIa HHTETPAJIOB.
WHTerpupoBanue 1o 4acTsM U METOJL
3aMEHBI IEPEMEHHOM.

Jlexuus 11. PaznoxxeHre MHOTO4IeHA
Ha MHOXuUTENH. Paznoxxenue
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palnMoHaNbHBIX Ipo0e Ha MPOCTEeHIINe
npobu. MuTerpupoBanne
paloOHaIbHBIX IPOOEH.
HHTerpupoBanue HEKOTOPBIX
HMPPALMOHATIBHBIX U TPAHCUEHAECHTHBIX
(GyHKIHH.

Jleknus 12. OnpeneneHHbIN HHTETpa
u ero cporicrBa. @opmyina Herorona-
JleiiOHUIA ¥ €€ MPUMEHECHHE JIJIst
BBIYHCIICHUS OIPEIETICHHBIX
UHTETPaJioB. 3aMEHA MEPEMEHHON U
HMHTErpPUPOBAHUE TI0 YacTsl B
ONpEJIETICHHOM UHTETpaJe.

Jlexuus 13. HecoOGcTBeHHBIC
HHTErpabl ¢ 0ECKOHEUHBIMH
npeseaaMu U OT HEOTPaHUUEHHBIX
(GyHKIUH, UX CBOMCTBA, CXOAUMOCTb.
Jleknus 14. BprunciieHne ABOWHBIX U
TPOMHBIX  HMHTErpajioB  MOBTOPHBIM
uHterpupoBanuemM. llonstue o 3ameHne
IIEPEMEHHBIX B JBOMHBIX WU TPOMHBIX
HHTETpaJIax.

Jlekumsa 15, IlpunoskeHuss KpaTHBIX
WHTETPAJIOB.

Jlexuus 16. KpuBonuneiinsie
HMHTETPaJIbl 1O JUIMHE AYTH, UX
CBOMCTBA U BBIYMCIICHHE.
KpuBonuHeliHble HHTETPAbI IO
KOOpJMHATaM, UX CBOMCTBA 1
BbruncieHue. llpunoxxenus
KPUBOJIMHEWHBIX UHTETPAJIOB.
IIpakTnyeckoe 3ausitue 9. Beruncienue
YaCTHBIX [TPOU3BOIHBIX.
HuddeperurpoBanue cIoxKHON U
HesiBHOU QyHkumii. Mcronb3oBanue
muddepeHnmana B npuOInKEHHBIX
BBIUYHCIICHUSIX.

IpakTnyeckoe 3ansitue 10.
DKCTpeMyMbl (QYHKIIUH JIBYX
nepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBIIETO
3HaueHUs! QYHKIMH B 3aMKHYTOM
obnactu. [IponsBosanas no
HaIpaBJICHUIO U TPAJMEHT CKaJISPHOTO
TOJIS.

IIpakTHyeckoe 3ansaTue 11.
HenocpencTBeHHOE UHTETPUPOBAHUE.
MeTtoa noaBeeHus MO 3HaK
muddepeHImana u 3aMeHbl
nepeMeHHou. MIaTerpupoBanue no
yacTsaMm. CBesleHue UHTerpaja K cede
OJ00HOMY.




IIpakTHyeckoe 3ansaTHe 12.
WuTerpupoBanue 1pooHO-
palMOHATIBHBIX (PYHKIIHIHA.
HHTterpupoBanue NpoCcTeUINX
HMPPALMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (YHKIUH.
IIpakTHyeckoe 3ansaTue 13.
OrnpenenieHHbIN UHTErpall.
JlaGopaTopHoe 3aHsiTHE 5.
Hecob6cTBeHHBIE HHTETPAIIBI 110
HEOI'PaHUYEHHOMY IIPOMEXKYTKY.
Heco6cTBeHHbIE MHTETPAIBI OT
HEOTPaHUYEHHBIX (YHKIIHIA.
JlabopaTopHoe 3ansiTHe 6.
I'eomeTpuueckue U MEXaHUYECKHE
MIPUJIOKEHHUS ONPEIEIIEHHOTO
WHTETrpaja.

IIpakTHyeckoe 3ansaTHe 14.
Brrunciienne ABOMHBIX UHTETPAJIOB.
[loBTOpPHOE UHTETPUPOBAHHUE.
JlaGopaTopHoe 3ausiTue /.
Brluucnenue TpoiHbBIX HHTETPAJIOB.
[ToBTOpHOE UHTETPUPOBAHUE.
IIpakTnyeckoe 3ansaTue 15. 3amena
[IEPEMEHHOM B JJBOTHOM U TPOMHOM
uHTerpaie. Mexanudeckue u
reOMEeTPUUYECKHE TPUIIOKEHUS
JBOMHOTO ¥ TPOMHOT'O UHTErpaia.
IpakTuyeckoe 3ansiTue 16.
Brrunciienne KpuBOJIMHENHBIX
nHTErpasioB 1 poxa.
JlaGopaTopHoe 3ansiTue 8.
Brruncnenne KpuBOJIMHENHBIX
MHTETpasoB 2 poja.
CamocrosiTesibHasi padoTa.
KacarenpHast IIockocTh 1 HOpMaJb K
MOBEPXHOCTH. Y CIIOBHBIA 3KCTPEMYM.
@DyHKIMH, HE UHTETPUPYEMBIE B
KkBagparypax. HTerpaisi ¢
[IEPEMEHHBIMU NPEACIaMU.
[Ipocreiimme cnocoOb!
MPUOINKEHHOTO BBIUYMCIICHUS
OTpeieIEHHOr0 UHTerpaia (MeTO b
MIPSIMOYTOJIBHUKOB, Tpareuuu,
Cumricona). [ToBepxHOCTHBIE
uHTerpansl 1 u 2 pona. ®opmyia
Octporpanackoro-I"aycca.

YucnoBele U
(GyHKIIMOHATIbHBIC
PAIBL.

Jlekums 17. YucnoBble psiibl.
CxonuMoCTh U CyMMa psijia.
Heo6xoanMoe yciaoBre CX0IUMOCTH.
JIefcTBHSI CO CXOASIILIUMUCS PsAJIaMHU.
Psinibl ¢ monoXKUTENBHBIMU YJICHAMH,
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MIPU3HAKU CXOJIUMOCTH.
3HaKONEepEMEHHBIE PSIJIbL, PSBI C
KOMIUIEKCHBIMU 4WiieHaMu. AOCOIIIOTHAS
U yCJIOBHasl cXoauMocTh. [Ipu3Hak
JletioHuia. CBoiicTBa aOCOIIOTHO
CXOZSIINXCS PSJIOB.

Jleknus 18. ®yHKIIMOHATBLHBIE PSJIBL.
Ob6nacte cxonumoctu. PaBHOMepHast
cxoaumocTs. [Ipusnak Beliepiirpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PSAIOB: HEMPEPBIBHOCTh CYMMBI psiJa,
Qg depeHIpoBaHue 1
HWHTETrpUpoBaHue psoB. CTereHHbIE
panabl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Psnapl Teopa u
Maknopena. Paznoxenue
AJIEMEHTAPHBIX (PYHKIIHHA B CTEIICHHBIE
pansl. [punoxenus psios.

Psaner @ypee. ['apmonnueckuii ananums.
IIpakTHyeckoe 3ansaTue 17.
HccnenoBanue cX0QUMOCTH YUCITOBBIX
pAI0B. PA1bl ¢ TONOKUTENbHBIMU
YIIEHAMM.

HccnenoBanue cxoquMocTH
3HAKOYEPEIYIOLIUXCS U
3HAKONEPEMEHHBIX PSIOB.
IIpakTHyeckoe 3ansTue 18.
HaxoxneHue nateppana cCX0AUMOCTH
creneHHoro psaa. Paasl Teinopa u
Maxnopena. Pa3noxenue GpyHkuuu B
cTeneHHoH psan. [IpuMenenue psagoB k
MPUOIM>KEHHBIM BBIYUCIICHUSIM. PsiibI
Oypee.

CamocrosiTesibHasi padoTa.
[IpakTryeckuil rapMOHUYECKUI

aHaJm3.

Mooyns 2
Huddepenunansusie | Jlekuus 19. 3anauun, npuBoasimue K
YPaBHEHUS. g depeHIINaTbHbIM YPAaBHEHUSM.

JuddepennunanbHble ypaBHEHUS
nepBoro nopsiaka. 3agaya Komu.
Teopema cy1ecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHHUS 337291
Komm. OIllK-1.1.1
Jlexuusi 20. OCHOBHBIE KJIacCHI
ypaBHEHU, HHTETPUPYEMBIX B
KBaJ[paTypax: ypaBHEHUS C
pa3AeAIOMIUMUCS IEPEMEHHBIMU U
OJTHOPOJIHBIE, TMHEHHBIE JI.y. TIEPBOTO
MopsiKa U J.y. B TIOJIHBIX
muddepeHnnanax.




Marematuueckoe
MOI[GJII/IpOBaHI/Ie

Jlexknus 21. luddepenmnmanpanie
ypaBHEHHMS BBICIINX TOPSIIKOB KaK
3JIEMEHT MaTeMaTHYeCKOT0
MozenupoBanusd. 3agada Komu.
[TonsiTHE O KpaeBbIX 3a7ayax.
YpaBHEHUS, JOMTYCKAIOIIUE TIOHIKEHHE
nopsiaka. JInnennoie

Qg depeHraIbHbIe ypaBHEHUS:
OJIHOPOJHBIE U HeoiHOpoAHbIe. O01Iee
pemenne. @yHnameHTaIbHAsA CUCTEMA
peLIeHU.

Jlekuus 22. HopmanbsHas cucrema
mudepeHIaTbHBIX YPaBHEHUH.
3anaya Komm u Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH.
Cuctembl TUHEHHBIX
muddepeHIMaTbHBIX YPaBHEHUH C
MOCTOSTHHBIMH K03(ppunimeHramu.
IIpakTuyeckoe 3ansitue 19. Pemenue
1.y. C pa3eNaoIIUMUCS TEPEMEHHBIMU
¥ OJTHOPOIHBIX J1.y. TIEPBOTO MOPSIKA.
Pemenue nuHeNHBIX 1.y. IEPBOTO
Mnopsijika, ypaBHeHud bepHyium u 11.y. B
MOTHBIX AuddepeHIanax.
Ipakruyeckoe 3ansiTue 20.
Juddepenunansubie ypaBHEHUS
BBICIIINX TIOPSIIKOB. Y paBHEHUS,
JIOIMyCKAIOIMe MOHWKEHHUE TOPSIIKA.
Pemenne nuHEMHBIX OAHOPOIHBIX 1.Y.
BTOPOTO MOpPsAKa C TOCTOSHHBIMU

K03 dULeHTaMHU.

IIpakTnuyeckoe 3ansitue 21. Meron
Jlarpamxa JJisl penIeHus JINHEHHBIX
HEOJHOPOHBIX J.y. BTOPOTO MopsiaKa ¢
MOCTOSIHHBIMH KO3 (pULIeHTaMu.
Perienne nuHEHHBIX HEOTHOPOIHBIX
71.y. BTOPOTO TOPSAKA C TOCTOSTHHBIMU
KodpuurenTamu. Perenue TMHERHBIX
HEOJHOPOHBIX J.y. BTOPOTO MOPSAKA C
MIOCTOSIHHBIMU K03 purimenTamu.
IIpakTuyeckoe 3ansiTue 22. Pemenne
CHCTEM JIMHEHHBIX YpaBHEHUH METO/I0OM
WCKJTFOUYCHUSI.

CamocrosiTesibHas padora.
YucneHHOe UHTETPUPOBAHUE
OOBIKHOBEHHBIX AU(depeHnanbHbIX
ypaBHeHU. UNCIEHHBIE METOIbI
pelIeHus CUCTEM OOBIKHOBEHHBIX

b depeHIIMaTbHBIX YpaBHEHUI.

OIllIK-1.1.1

Teopus
BEPOATHOCTEMN U

Jlekuus 23. [IpoctpaHcTBO
3JIEeMEHTapHbBIX cOOBITUI. Anredpa
coObITHI. BeposSTHOCTD.

OIllIK-1.1.1




MaTreéMaTndccKkasa
CTaTUCTHUKA

AKCHOMaTHYECKOE TIOCTPOECHUE TEOPUH
BEpPOSITHOCTEM.

DJieMeHTapHas Te€OpHUsl BEPOSITHOCTEH.
Kiaccuueckoe u reomeTpuieckoe
OIIpEEIICHUE BEPOSTHOCTH.

Jlexuusi 24. ®opmyna noaHOU
BeposaTHocTH. Popmyna baiieca.
Cxema bepnynnu. Teopems Ilyaccona
u Myaspa-Jlamiaca.

Jlexuus 25. JluckpeTHble c1y4aiiHbIe
BenUM4KHbL. OyHKIUA paclpeneIcHus U
ee cBoicTBa. Maremarnyeckoe
OKUJAHWUE U JUCIIEPCUS TUCKPETHOU
Clly4alHOM Benu4uHbl. HenpepbiBHbIE
Cly4JaiiHple BEIUYUHbl. OyHKIUA
pacnpezeneHus, II0THOCTh
BEPOATHOCTH UX B3aUMOCBS3b U
cBoMcTBa. MaTeMaTnyeckoe 0KHIaHHue
U JUCIIEPCHUS HENIPEPBIBHOM CIIy4alHOMN
BEJIMYHHBI.

Jlexuusi 26. 3aKoHBI pacripeieeHus
JMCKPETHOM CIy4aiiHOU BEJIUYUHBL:
OouHoMuanbHbI, [lyaccona. 3akoHbI
pacnpeeseHus: HenpepbIBHON
CIIy4ailHOM BEJIMYUHBL: TI0KA3aTEIIbHBIM,
paBHOMEPHBIH.

Jlexuus 27. HopmansHoe
pacnpeesieHue 1 €ro CBOMCTBA.
[IpaBuio Tpéx curma.

Jlexknus 28. 3aKoH OONBIINX YHCEI.
Hepasencrsa YeOsbieBa. Teopembl
bepnynnmu u YeOnimena. LlentpanbHast
npenenpHas Teopema JIsmyHoBa.
Teopema Myaspa-Jlamaca.

Jlexuus 29. ['enepanbHas
COBOKYIIHOCTb M BBIOOpKA.
Bapuannonnsiit psa. ['ucrorpamma,
SMIMpHUYecKas GyHKLIUSA
pacnpesenenus, BBI0OOpOYHast CpeIHss
U AUCTIEPCHSL.

Jlexuus 30. CtaTuCTHYECKHE OLICHKU:
HECMelIeHHbIe, YPPEKTUBHBIE U
cocrosiTeNbHble. [1orpenHocTh OLEeHKH.
JloBepuTtenbHas BEPOATHOCTD U
JIOBEPUTENbHBIN UHTEPBAIL.
Omnpenenenre HEOOXOUMOTO 00BEMa
BbIOOpKU. ToueyHbIe OLIEHKU
MaTEMaTHYECKOT0 OKUIaHUS U
JUCTIEPCUH.

Jlexuus 31. [Tonstue o Kpurepusx
cornacus. [IpoBepka rumotes o
paBeHCTBE fosiel u cpeaHux. IIposepka




TUIIOTE3 O 3HAYEHUU NIapaMETPOB
HOPMaJIbHOTO paclpeesICHusI.
[IpoBepka runoressl 0 BUAE
pacnpezeneHusl.

Jlexnus 32. [IpuHIMI MaKCUMaILHOTO
IIPaBA0N0100Us U METOJI HAUMEHBILINX
KBaJpaToB.

Ipakruueckoe 3ausitue 23. Anredpa
coOpITuii. OnpeneneHrne BEpOsITHOCTH.
Kiaccuueckoe omnpeneneHue
BEPOSATHOCTH. Teopembl CII0)KEHUS 1
YMHOKEHHS BEPOATHOCTEH.
He3zaBucumblie coObITHS.
IIpakTH4eckoe 3ausiTHe 24,

®opMya NoJHOI BEPOATHOCTHU U
¢dbopmya baiieca.

IpakTuyeckoe 3ansTue 25. Cxema
bepnymnu. Cxema bepnynnu npu
0O0JIBIINX 3HAYCHUSX N.

IpakTuyeckoe 3ansitue 26. J[luckpeTHoie
ClIy4aiiHbIe BEIUYUHBI (11.C.B).
Q@yHKIUA pacIpeeiICHUs.
CocraBiieHue 3aKOHa pacnpeaeneHus
1.c.B. YnCI0BbIE XapaKTEPUCTUKHU [1.C.B.
I[MpakTHyeckoe 3ansiTue 27.
HenpepoiBHas cinydaiiHas BEIMYMHA
(1.c.B). OyHKIHUS IOTHOCTH
pacnpesieNieHus ¥ ee CBsI3b ¢ PyHKIHEH
pacnpezenenus. Yucnosele
XapaKTepUCTHKH H.C.B.

IMpakTHyeckoe 3ansTHE 28. 3aKOHBI
pacnpeseneHus 1.c.B. ¥ H.C.B.:
ouHoMuanbHbIH, [Iyaccona,
PaBHOMEpPHBIA.

IIpakTnyeckoe 3ausitue 29. Peenue
3a7a4 Ha HOPMAJIbHBIN 3aKOH
pacnpeneneHusl.

IMpakTHueckoe 3anarue 30. [lepBuunas
00paboTka BeIOOpKU. [ pynnupoBaHHas
BbIOOpKA. ['ucTOrpaMmMa. OMnupudeckast
GyHKIMS pacnpeieneHHs.

UucnoBble XapaKTEPUCTUKH BHIOOPKH.
IIpakTnyeckoe 3ausitne 31. ToueuHsie U
MHTEPBAJIbHbIE OLEHKU MaT. 0>KUJIaHUs
U AMCIIEPCUH T€HEPATLHON
COBOKYITHOCTH.

IIpakTHueckoe 3anaTue 32. [Ipoepka
TUIOTE3bI O BUJIE pACIPEICICHHUS.
Kpurepnii Ilupcona.
CamocrosiTesibHasi padoTa.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepuCTUKH. KoppersaunoHHbII




MOMEHT ¥ KO3 (PHUITUEHT KOPPEISALIHH.
Perpeccus. Koppensunonusiii u
perpeccuoHHbI aHanu3. Metoj
HaWMEHBIIINX KBaJIPATOB.
Craructuueckuil aHainu3
SMIIUPUYECKOH IIPOCTOM JIMHEUHOU
perpeccuu.

Jloist

3204HOM (hopMBI 00yUE

HHWS

n/n

HauMenoBanue
pasnena
JTUCIHUIIINHBI

Coaep:xanue pasaesa

HNuaukaropsbl
JTOCTHKEeHHUS
KOMIIEeTeHIM i

Mooyns 1

Jluneiinas anreOpa u
aHATUTHYCCKAs
reoOMETpHs

Jleknusi 1. Matpuipl U IeUCTBUS Hal
HUMU. Oo6parnas MaTpHULa.
Onpenenureny U UX CBOMCTBA.
Pemenne CHCTEM JIMHCIHBIX
anreOpanveckux YpaBHEHHM: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnu.

[IpsiMass ¥ TUIOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE.

IpakTuyeckoe 3ausitue 1. [lelicTBus ¢
MarpuiiaMu. Beraucienue
onpenenutenein. OOpaTHas MaTpuIia.
Pemenue cucteM TUHEHHBIX
anredpandecKux ypaBHEHUM: METO]]
Kpamepa, ["'aycca u MaTpuuHbIi METOA
peIIeHUs] CUCTEM.

[IpsiMmast ¥ MIOCKOCTH B MTPOCTPAHCTBE.
CamocrositesibHasi  padora. BekTopsl.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS] BEKTOPOB.

CoOCTBEHHBIE YHCJIa U COOCTBEHHBIC
BEKTOPHI MaTpPHII.

Kpussie BTOporo nopsuka:
OKPY>KHOCTb, DJITUIIC, TUIIEpOoOIIa.
[TonsipHas cucrema KOOpAMHAT.

OIllIK-1.1.1

MareMaTU4eCKUi
aHamm3, Yacts 1.

Jlexuusi 2. HenpepsIBHOCTH ()YHKIIUH B
TOUKe 1 Ha oTpe3ke. [IpaBuna u
dhopmyibl uddepeHupoBaHus.
Tabnuia npou3BOJHBIX.
Huddepennman u ero reoMeTpuIeCKuii
cmbicil. [IpousBoaHbIe U
nuddepeHIrabl BHICIIUX MTOPSIIKOB.
DkctpemyMbl pyHKIHH. HeoOxomumere
M JIOCTaTOYHBIE YCIIOBHS SKCTPEMYyMa.
Acumnrots! yHKIuil. Ob01as cxema
WccIeToBaHusI (PYHKIIMH U TIOCTPOCHUS
ee rpaduka.

JlaGopaTopHoe 3ausitue 1.
KommiekcHble uncna u 1eicTBUs Hall
HUMH.

OIllK-1.1.1




Brruucnenue npon3BOAHBIX CIOXKHBIX
¢byHKuMi. Berauciaenne npou3BoIHBIX
BbICHIMX NMOPAAKOB. MccnenoBanue
(GyHKIMN ¥ TOCTPOEHUE IPaUKOB C
IIOMOILBIO TPOU3BOAHOM.
CamocTosiTeibHas padoTa.
Cnenuanpabie GQyHKIuu. BekropHas
(GYHKIHS CKAIAPHOTO apryMEHTa.
KacarenbHast K KpuBOW U HOpMaJIbHAs
IIJIOCKOCTB.

MatemaTtuueckuii
a"anus, Yacts 2.

Jlexnus 3. Jludpdepennupopanue
(GyHKIMN HECKOJIBKUX EPEMEHHBIX,
YaCTHBIE MPOU3BOIHEIE,

g hepeHIHAabL.

[TepBooOpasHas u HeonpeaeIeHHBIN
unTerpan. CBolcTBa HHTETPAJIOB.
[IpaBuia uHTErpUpOBaHUs U TaOIHIIA
uHTerpanon. lHTerpupoBanue mno
YacTsAM U METO]1 3aMEHBI IEPEMEHHOM.
Pasnoxenne MHOrouneHa Ha
MHOXUTENN. Pa3noxenue
paIMoOHAIBHBIX IPOOEH Ha MpoCTeHIIHe
npobu. MnterpupoBanue
paIMoOHAIBHBIX IPOOEH.
OrnpesesieHHbIN UHTErpajl U €ro
ceorictBa. @opmyna HeroToHa-
JleiiOHuIIa ¥ ee TPUMEHEHUE IS
BBIYHCIICHUS OIPEIEICHHBIX
MHTETpajioB. 3aMEHa IEPEMEHHON U
WHTErpUPOBAHUE TI0 YacTsl B
OIIpEAEIEHHOM UHTErpae.
Brrunciienne ABOMHBIX UHTETPATIOB
ITOBTOPHBIM UHTETPUPOBAHUEM.
[TonsATHE O 3aMEHE NTEPEMEHHBIX B
JIBOMHBIX HHTETrpasIax.
JlabopaTopHoe 3aHsiTHE 2.
Brruncnenune 4acTHBIX MPOU3BOAHBIX.
HenocpencrBeHHOE HHTETPUPOBAHUE.
WHTerpupoBaHue 1o 4acTsM.
WuTerpuposanue aApodHO-
panMoHaNbHBIX (QYHKIIMHA.
IIpakTnyeckoe 3ausTHe 2.
OnpeneneHHblil UHTErpal.
HecoOcTBeHHbIE HHTErpaIbI.
Boruncnenue 1BOMHBIX UHTETPAIIOB.
CamocrosiTesibHas padora.
KacarenbHast iockocTs 1 HOpMaJb K
ITOBEPXHOCTHU. Y CIIOBHBIN SKCTPEMYM.
@DYHKIMH, HE UHTETPUPYEMBIE B
KBaaparypax. HTerpaisi ¢
[IEPEMEHHBIMU NIPEACIaMU.
[Ipocreiimume cnoco6b!

OIllIK-1.1.1




IPUOIKEHHOTO BBIYMCICHUS
OTIpEeIeIIEHHOTO UHTErpaa (METO b
PSIMOYTOJIbHUKOB, TPANeLni,
Cumricona). 'eomerpuueckue u
MEXaHUYECKUE TIPHI0OKECHUS
OIIpeJIeIIEHHOT0 WHTETpaa.

Yucnossle u
(byHKIMOHATIBHBIE
pszbIL.

CamocrositeqbHast padora. Uucnosbie
psanabpl. CXOIUMOCTh M CyMMa psijia.
HeoOxonumoe yciioBue CXOAUMOCTH.
JlelicTBUA CO CXOASUIMMUCS PSIAAMMU.
Pszipl ¢ OIOKUTENBHBIMU YICHAMM,
MPU3HAKU CXOJMMOCTH.
3HaKONEPEMEHHBIE PAJBL, PALBI C
KOMIUICKCHBIMH WIeHaMU. AOCOIIIOTHAS
U yClIOBHas cxoaumocTb. [Ipu3Hak
Jleiibanma. CoiicTBa aOCOIIOTHO
CXOJIALLUXCS PSIOB.
OyHKIHOHATBHBIE psbl. O0IaCTh
cxoauMocTu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepurpacca.
CBoiicTBa paBHOMEPHO CXOJSALIUXCS
PSAIOB: HEMIPEPHIBHOCTh CYMMBI psJia,
muddepeHnpoBanue u
HWHTETrpUpoBaHue psigoB. CTereHHbIe
psansl. Teopema Abens. Paguyc u kxpyr
cxopumoctu. Psaner Telnopa u
Makxkiopena. Paznoxenue
dJI€MEHTAPHBIX (PYHKIHUM B CTETICHHBIC
panel. [Ipunoxxenus psios.

Psanelr @ypre.

OllIK-1.1.1

Huddepenunanbuble
ypaBHEHHUS.

Jlexuus 4. 3agaun, pUBOASIIUE K
¢ depeHIINaTbHbIM YPAaBHEHUSM.
JuddeperunanbHble ypaBHEHHS
nepBoro nopsjka. 3anada Komm.
Teopema cymiecTBOBaHUs U
€IMHCTBEHHOCTH pELICHU 3a/1a4H
Komm. OcHOBHBIE KJIacChl YpaBHEHUH,
WHTETPUPYEMBIX B KBaJ[paTypax:
YPaBHEHHMS C pa3eIIIOLIMMUCS
MIEPEMEHHBIMH U OJTHOPOIHBIE,
JIMHENHBIE /1.y. IEPBOTO MOPSIKA U 11.Y.
B MOJIHBIX AuddepeHnnanax.

OIllIK-1.1.1

Marematnueckoe
MO/JICTTUPOBAHUE

Jlexuus 5. [lupdepenunanpueie
YpaBHEHHUSI BBICIIUX MOPSAKOB KaK
3JIEMEHT MaTEMaTHYECKOT O

Mo enupoBanus. 3aaada Komm.
[TonsTHE O KpaeBBIX 3aaayax.
Jluneitnsle nuddepeHmanbHble
YPaBHEHUS: OAHOPOJHBIE U
HeogHopoaHbIe. O0IIIee pereHue.
DyHIaMEHTAIbHAs CUCTEMA PELLIEHUM.
Hopmainbnas cucrema

OIllIK-1.1.1




nudepeHIATbHBIX YpaBHEHUMN.
IIpakTuyeckoe 3ansiTue 3. Pemenne
1.y. C pa3eNsoUMUCS TePEMEHHBIMU
U OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA,
JUHEHHBIX .y. IEPBOTO MOPSIKA,
ypaBHeHU bepHyIu U A.y. B IOJHBIX
muddepennmranax.

Pemienue nuHEMHBIX OAHOPOIHBIX 11.Y.
BTOPOT'O MOPSAKA C TOCTOSHHBIMU
koapunuentamu. Meron Jlarpamxka
JUISL pEIICHUS TUHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOpsiIKa €
MTOCTOSTHHBIMH KO3 (QUIIUCHTAMH.
Pemenue cucrem JIMHERHBIX
ypaBHEHUN METOJIOM HCKIIIOUCHUSI.

Teopus
BEPOATHOCTEHN U
MaTeMaThyecKas
CTaTHCTUKA

Jlexuusi 6. DneMeHTapHast TEOPHSI
BeposiTHOCcTel. Kinaccuueckoe
onpeneneHue BepoarHoctu. Popmyna
I0JIHOM BeposiTHOCTH. DopMmyiia
Baiteca. Cxema bepnyiu.

@DyHKIMS paclpelesIeHus, INIOTHOCTh
BEPOSITHOCTH MX B3aUMOCBS3b U
cBoiicTBa. MaTemaTuueckoe 0XXuiaHue
U IUCTIEPCUS JUCKPETHOU U
HEIPEPBIBHON CIIy4aliHON BEJIMUYUHBL.
3aKOHbI paclpeieleHHUs.

Jlekumus 7. 'enepanbHasi COBOKYITHOCTh
M BbIOOpKa. BapuanuonHslii ps.
I'ucrorpamma, sMnupuydeckas GyHKIUsA
pacnpesenenus, BBIOOpOYHas CpeIHss
u pucnepcus. JloepurenbHas
BEPOSITHOCTH U JIOBEPUTEIBHBIN
UHTEpPBAIL.

I[IpakTHyeckoe 3ansTue 4.
Kiaccuueckoe onpenenenue
BEPOSATHOCTH. Te€opeMbl CII0KEHUS U
YMHOKEHHUs BepoATHOCTeNH. DPopMyia
TIOJTHOW BEPOSITHOCTH U (popmyIia
baiikca. Cxema beprymn.

YucnoBsle XapaKTEPUCTUKU 1.C.B U
H.C.B. 3aKOHBI pacIpeieIeHus 1.C.B. U
H.C.B.: OmHOMUaANBHBIN, [lyaccona,
PaBHOMEPHBIM, HOPMaJIbHBIMN.
[lepBuunas 006paboTKa BEIOOPKHU.
ITonuron vacror. I' pynnupoBanHas
BbIOOpKA. ['ucTOorpamMma.
OMmnupudeckas QyHKIUs
pacrpeaeeHus.

YucaoBble XapaKTEpPUCTUKH BEIOOPKH.
CamocrosiTesibHasi padoTa.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepuCTUKH. KoppersaunoHHbII
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MOMEHT ¥ KO3 (PHUITUEHT KOPPETAIUH.
Perpeccus. Koppensunonusiii u
perpeccuoHHbI aHanu3. Metoj
HaWMEHBIIINX KBaApaToB. ToueuHbie u
WHTEPBAJIbHBIE OLIEHKU
MaTEMaTHYECKOI0 OKUJaHUS U
JUCTIEPCUU TeHEePaIbHOM
coBOKynHocTHU. [IpoBepka runoressl o
BUE pacupeaeineHus. Kpurepuit
[Mupcona. CtaTucTUYECKU aHAIIN3
SMIUPUYECKON MPOCTOMN JTMHEHHOU

perpeccumu.

5.2. Pa3nensl IUCHUIUINHEL M BUIBI 3aHATUNA

J11s ouHO# popmMBbI 00yUEHUS:

Ne HaunmeHoBaHue pasiena 1 3 P CPC Beero
n/n TUCHHUILTNHBI
1 | Jluneitnas anre6pa u 6 6 0 3 20
aHAJIUTUYECKasi TeOMETPHSI.
2 Marematuueckuii ananms, Yacts 1. 8 10 0 18 34
3 | Maremartuueckuii ananus, Yacts 2. 18 16 0 18 54
4 | YucnoBsie U (yHKIIMOHATILHBIC 4 4 0 4 12
PSIBL
5 | Hduddepennuanbubie ypaBHEHHUS. 8 5 0 20 36
MaremaTnueckoe MOAECIMPOBAHUE
6 | Teopus BeposTHOCTEH U 20 20 0 20 60
MaTeMaTHYeCcKasl CTATUCTHKA.
Hroro 64 64 0 88 216
KonTpoJsb 72
Bcero (001mas Tpy10eMKOCTb, Jac.) 288
Jist 3a0uHON (OpMBI 00YUEHUS:
Ne HaumeHnoBanue pa3gesa I m3 JIP CPC Beero
n/n AU CIHUIIIMHBI
1 | JIuneitnas anrebpa u 5 5 0 21 o5
aHAJMTHYECKasi TEOMETPHSI.
2 Marematuueckuii aHanu3, Yacts 1. 2 2 2 50 56
3 | Maremarnueckuii ananu3, Yacts 2. 2 2 50 54
4 | Yucnossle U GyHKIIMOHATILHBIE 0 0 0 19 19
PSIBL
5 | JuddepennmanbHble ypaBHEHHUS. 4 9 0 50 58
Matematuueckoe MOJEIUPOBAHHE
6 | Teopus BeposTHOCTEH U 4 5 0 52 58
MaTeMaTHYeCKas CTATUCTHKA.
HTtoro 14 8 4 244 270
KonTpoJs 18
Bcero (o6mias Tpya0eMKOCTb, Yac.) 288

6. OIIeHO‘leIe MaTepuajJabl 1JIdA NPOBECACHUA TCKYIIEIro KOHTPOJIA YCIIEBACMOCTH U
HpOMC)KyTO‘IHOﬁ aTreCTalumn Oﬁy‘{alOlll]/lXCﬂ Mo JTMCHMIIJIMHE




OHGHO‘IHBIG MaTCepHraJibl IO JUCHUILIAHE SABJIAIOTCA HEOTHEMJIEMOM YacCTBIO pa60qel‘71
POrPaMMBbI U TPECTABICHBI OTACIbHBIM JTOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceIaHiH KadeIphl
U YTBEPKJICHHBIM 3aBEIYIONUM Kadeapoit.

7. Meronuyeckue YKa3aHus sl 00y4al0IUXCHA M0 OCBOEHHUIO TUCHMILIHHBI

ITopsaok U3ydeHus: JUCIMIUIMHBI CIIETYOLUN:

1.  OcBoeHue pa3nenoB AUCIHUILUIMHBI MPOU3BOAMUTCA B IOPSAKE, NMPUBEICHHOM B
paznene 5 «CopaepaHue U CTPYKTypa IUCHMUIUIMHBD. OOydaromMiics IOMKEH OCBOUTH BCE
pas3zesnbl JUCHUIUIMHBI, UCIOJIb3YsI METOINYECKUE MaTepHalibl AUCHMILIUHBL, a TaKkke ydeOHO-
MeToAnYecKoe o0ecredeHre, pruBeIeHHOE B pa3zene § pabouel mporpaMMel.

2. Jna <¢opMupoBaHUS KOMIETEHIMH OOydaloluiics JIOJDKEH MPeACTaBUTh
BBIIIOJITHEHHBIE ~ 3aJaHusl, HEOOXOAMMBbIE Il OLIEHKM 3HAHWM, YMEHMI, HaBbIKOB,
MPEyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIeBAaeMOCTH (CM. OLIGHOYHBIE MaTepHalbl IO
JTUCLHUILINHE).

3.  Ilo uToram Tekymiero KOHTPOJS YCIIEBAEMOCTH MO IUCUUIUIMHE, 00yYaromuiics
JIOJIKEH MMPOUTH IPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOYHbIE MaTepUalIbl 10 JUCLUILIUHE).

8. Onucanne MaTepUaJIbHO-TEXHMYECKOI0 U Y4eOHO-MeTOAUYeCKOro odecrneyeHms,
He00X0UMOro /ISl pean3anun 00pa3oBaTe/bLHOI NPOrpaMMbl M0 JTUCHHUILINHE

8.1. IlomemieHus NpeaAcTaBISAIOT cCOO0N yueOHbIEC Ay AUTOPUH IJI POBEACHUS YUEOHBIX
3aHSITHHA, IPEyCMOTPEHHBIX MIPOrpaMMoi OakanaBpuara, YKOMIUIEKTOBAaHHBIE
CHEIMAM3UPOBAaHHON y4eOHOW MeOelbl0 M OCHAIICHHBIE O0OpYIOBAaHUEM M TEXHUYECKUMHU
CpeAcTBaMU OOYYEeHHMs, CIY)KallUMHU ISl TPEACTaBICHUs ydeOHOW wuH(popManmu OOIbIION
ayJUTOPUU: HACTEHHBIM SKPAHOM (CTAI[MOHAPHBIM UJIH IEPEHOCHBIM ), MAPKEPHOU TOCKOM U (TN )
MEJIOBOH JIOCKOM, MYJIbTUMEIMITHBIM ITPOSKTOPOM (CTAIMOHAPHBIM WITH ITEPEHOCHBIM).

Bce nomenienus, ucnosib3yeMble 715 TPOBEICHUS yYEOHBIX 3aHATUI U CAaMOCTOSITEIBHON
paboThI, COOTBETCTBYIOT JICHCTBYIOIINM CAHUTAPHBIM U POTUBOIOKAPHBIM HOPMaM H IPaBUIIAM.

Jlns  mpoBeneHUs NabOpaTOpHBIX pabOT HcCMoNb3yeTcss JadopaTtopus Kadeapbl
«Komnvromepnulil k1accy OCHaleHHAs KOMITBIOTEPHOW TEXHHKOHN ¢ oOecrieueHueM J0CTylna B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

[TomemieHust A1 caMOCTOSTENbHON pabOThl 00Y4AIOIIMXCSl OCHAIIEHBI KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUs K ceTH «MHTepHeT» W obecrneueHHueM JO0CTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

8.2. VYuuBepcurer obecredeH He0OX0AUMbBIM KOMIUIEKTOM JTUIIEH3UNOHHOTO U CBOOOHO
pacmpocTpaHseMOoro IporpaMMHOTO 00eCTIeueH s, B TOM YHCIIe 0T€YECTBEHHOTO IIPOU3BO/ICTBA.

IlepeueHp JIMLIEH3MOHHBIX IPOTpaMM NIPEACTABIEH Ha BHyTpeHHeM noptaine PI'bOY BO
IT'YTIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOywarommmcst oOecrnedeH nocTyn (yOaleHHBIH JOCTYN) K COBPEMEHHBIM
poQeCCHOHAILHBIM 0a3aM JaHHBIX:

- DNeKTpOHHO-OMONIMOTeUHass cucTemMa wusfaaTenbeTBa  «JlaHby. [DIEKTPOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum poctyna: 1yis aBTOpH3. MOJIb30BaTENCH;

—  DnexktpoHHO-OMONHMOTEeuHast cuctema ibooks.ru («Aibyke»). — URL: https:/
ibooks.ru / — Pexxum gocTyma: st aBTOpH3. TOJIb30BaTEIIEH;

—  Dnektponnas 6ubmmoreka FOPAUT. — URL: https://urait.ru/— Pexum moctyna:
JUIS1 aBTOPH3. MOJIB30BaTENEH;

—  Enunoe okHO gocTyma K 00pa3oBaTeIbHBIM pecypcaM - KaTajaor 00pa3oBaTeIbHbIX
UHTEPHET-PECYPCOB M TOJIHOTEKCTOBOM 3JIEKTPOHHOM yuyeOHO-METOIUYecKoil OnbianoTexke s
obrrero u mpodeccuonanbHOro oopazosanus». — URL: http://window.edu.ru/ — Pesxum moctyma:
CBOOOTHBIH.

—  Cnosapu u surmmkimonenun. — URL: http://academic.ru/ — Pexum mocrymna:
CBOOOIHLIIA.

- Hayunas snexktponnas 6ubnunoreka "KubepJlennnka" - 370 Hay4yHast 3JI€KTPOHHAS



http://eaisu.pgups.edu.mps/info/prog/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

O6ubnuoTeka, MOCTpOEHHAs Ha mapagurmMe OTKpbIToil Hayku (Open Science), OCHOBHBIMH
3a71a4aMi KOTOPOH SBIISETCS MOMYNIApH3alus HayKd W HAYYHOHN JIESITeIbHOCTH, OOIECTBEHHBIH
KOHTPOJIb KauyecTBa HAYYHBIX MyONMKALWN, Pa3BUTHE MEKIUCUUIUIMHAPHBIX HCCIEIOBAHHIA,
COBPEMEHHOT'0 MHCTUTYTA HAy4YHOU PELCH3UHU U MOBHIIICHUE IIUTUPYEMOCTH POCCHHCKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum goctyrma: cBOOOIHBIIH.

8.4. OOyuaromumcsi obecrieueH A0CTyN (yAaJeHHBIM AOCTYN) K HH()OPMAIMOHHBIM
CIPAaBOYHBIM CHUCTEMAaM:

- Hammonaneueiii Otkpeiteiii YHausepcuret "MHTYUT". becimatHoe obpa3oBanue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum goctyma: ¢cBOOOIHBII.

8.5. IlepeueHb MeUaTHBIX U3JAHHA, UCTIONB3YEMBIX B 00Pa30BaTEILHOM MPOIIECCE:

1. Mucemennsnii [. T. KoHcnekT jekuuii Mo BBICIIEH MaTeMaTHKE: IMOJHBIH Kypc/14-¢
u3n.-Mocksa: Aiipuc-IIpecc, 2022. — 608 c. u ananoru ronos u3ganus 2003-2014.

2. Pagpl. Y4u. mocobue / I'apbapyk B. B., Cupunonos E.W., [lIBapiy M. A. - Caskrt-
[TerepOypr: IIT'VIIC, 2021. - 49 c.

3. Maremaruyeckast ctatuctuka. Ydu. nocoodue / ['apbapyk B. B., [lynsiuesa 10.10.: -
Canxkr-IlerepOypr: I[II'VIIC, 2022. - 56 c.

4. Pemenue 3azady 1o BbICIIeH MaTeMaTuke. MHTEHCHBHBIM Kypc Al CTYIEHTOB
TEXHHYECKUX BY30B: YueOHoe nmocobue / ['apbapyk B. B., Poqun B. U., llIBapiy M. A. .— CII6.:
Hzn-so «Jlanb», 2022. — 444 c.

5. Bricmas maremaruka. CtaHIapTHBIC 3a/1a4M C OCHOBAaMH TEOPHUU : yueOHOE mocooune
st By30B / A. 1O. BnoBum, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3n., crep. —
Canxkr-IlerepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — TekcrT :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195419 (nata obpamenus: 15.12.2024). — Pexum gocrtymna: s
aBTOPH3. [10JIb30BATENCH.

6. Munocues, B. b. Kypc maremMaTHku 17151 TEXHUYECKHMX BBICIIUX YUE€OHBIX 3aBEJCHUN
: yuebHoe nocodue / B. b. Munocues, B. I'. 3y6kos, B. A. JIsxoBckuil. — 2-e uzna., ucnp. —
Cankr-IlerepOypr : Jlanb, 2021 — Yacts 1 : Ananutuueckas reometpus. [Ipenenst u psibl.
OyHKIMY 1 Tpou3BoHbIE. JInHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-
8114-1558-8. — TekcT : aneKkTpoHHbIH // JIaHb : anekTpoHHO-0nbnnoreyHas cucrema. — URL:
https://e.lanbook.com/book/211352 (nata obpamenus: 15.12.2024).

— Pesxxum mocTyna: Uit aBTOpPH3. TOJIb30BaTENeH.

7. Munocues, B. b. Kypc mareMaTHku JU1si TEXHUYECKUX BBICIINX YUEOHBIX 3aBECHUN
: yuebHoe nmocodue / B. b. Munoctes, B. A. JIsxoBckwii, A. . MapThIHEHKO. — 2-€ H3/1., HCIIP.
— Camnkr-IlerepOypr : Jlanp, 2021 — Yactp 2 : OyHKIIMN HECKOJIBKUX TEPEMEHHBIX.
Wuterpanpaoe ncuncienne. Teopus momss — 2021. — 432 ¢. — ISBN 978-5-8114-1559-5. —
Texct : anexTpoHHbIH // JIaHb : 3neKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168571 (mata obpamenus: 15.12.2024). — Pexxum goctyma: st
aBTOPH3. MOJIb30BATENEH.

8. Munocues, B. b. Kypc mareMaTHku JU1si TEXHUYECKUX BBICIINX YUEOHBIX 3aBEICHUIN
: yuebnoe nocodue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2021 — Yacts 3 : Iuddepenunanbubie ypaBHEeHHUS. Y paBHEHUS
maremaTnueckoi ¢pusuku. Teopus ontummzanun — 2022. — 528 c. —

ISBN 978-5-8114-1560-1. — TekcT : 251eKTpOoHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/211358 (nara obpamenus: 15.12.2024). —
Pexum noctyna: st aBTOpuU3. OIb30BATENEH.

9. Mymkaps, E. A. Kypc MaTeMaTuku Ui TEXHIYECKUX BBICIINX y4eOHBIX 3aBEACHUH :
yuebHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. . MapTbiHEeHKO. — 2-€ U3[., UCHpP. —
Cankrt-Ilerepoypr : Jlamb, 2021 — Yacte 4 : Teopusi BeposSTHOCTEW W MaTeMaTHYecKas
cratuctuka — 2022. — 304 c¢. — ISBN 978-5-8114-1561-8. — TekcT : snexTpoHHbIi // JIans :



ANIeKTpOHHO-OnOMMoTeynast cucrema. — URL:  https://e.lanbook.com/book/211382 (mata
obpamienus: 15.12.2024). — PexxuM 10CTyIa: 11 aBTOPH3. MOJIB30BATEIICH.

8.6. Ilepeuenn pecypcos HMH(OPMALIMOHHO-TEIIEKOMMYHUKAITUOHHOMN ceTH
«HTEepHETY, UCTIONB3YEMBIX B 00pa30BaTEIbHOM MPOIECcCe:

- JInunsnii kabuner DUOC [DnekTponnslil pecype]. — URL: my.pgups.ru — Pexxum
JocTyna: JUisl aBTOPHU3. MOJIb30BaTEIIEH;

- DnekTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeibHas cpeaa. [ DIEeKTpOHHBIN pecypc].
— URL: https://sdo.pgups.ru — Pekum mocTyma: i aBTOPH3. MOJIb30BaTENeH;

PazpaboTunk paboueit mporpamMmpl
JOLICHT E.N.Cnupuonos
16 suBaps 2026 r.
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