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CTpykTypa u coep:kaHue TUCUUILIHHBI

1. Hean u 3a1a44 TUCUMILUIMHBI, €€ MECTO B YUeOHOM mpouecce

enb wu3ydeHUs NUCIUIUIMHBI — OBJAJCHUE CTYIEHTAaMH HEO0OXOIUMBIM
MaTeMaTHYECKUM aIllapaToM, IMOMOTAIONIMM aHAJIM3UPOBATh, MOJCIUPOBATh U
pelaTth 3a7a4M B paMKax MPUKIaTHBIX UCCIIETOBaHUM

3agaun: pa3BUTHUE JIOTHYECKOTO U aOCTPAKTHOTO MBIIUICHUS CTYIEHTOB;
OBJIQJICHUE CTYJCHTAaMU METOJAaMU HCCIICIOBAHUS M PEIICHUS MaTEMaTHYEeCKUX
3a/1a4, BBIpa0OTKa y CTYyICHTOB YMEHHS PaCUIUPsTh CBOM MaTEeMaTUYECKUE 3HAHUS
Y TIPOBOJAUTH MAaTEeMATUUYECKUN aHAJIN3 TIPUKJIIAIHBIX 3a]1a4.

2. Mecto pucuumiauabl B crpykrype OIIOII BO. TpeboBanus k
pe3yabTaTaM OCBOCHUS COACPKAHUSA JUCHMIIUHBI

HucunmuinHa «MareMatuka» BXOAWT B MOIYJb €CTECTBEHHOHAYYHBIX
JUCHMIUIMH 0053aTeIbHON YacTH y4eOHOro IIaHa.

ConepxaHne  OUCHMIUIMHBL  SBJISIETCS  JIOTMYECKUM  IIPOJOJDKEHUEM
COJEpKaHUsl JTUCUUIUIMH 3JIEMEHTapHas MaTeMaTHKa (IIKOJIbHBIN Kypc anreOpsl,
IE€OMETPUHU, AJIEMEHTAapHbIX (PYHKIMH M OCHOB MAaTeMaTHYECKOro aHajlu3a) U
CIIy’)KUT OCHOBOM JUIi OCBOEHMS JUCLMIUIMH CIIELUAJIbHBIE WH)KEHEPHBIC
JVCLUIUIMHBIL.

3. TpeboBaHus K pe3yJibTaTaM OCBOECHHUSI COMEPKAHUS TUCUUILINHBI

CTyneHThl, 3aBEpIIMBIINE U3YUYCHUE NUCIUIUIMHBI «MaTeMaTukay, T0IKHBI

3HaTh: OCHOBHBIC MOHSATHUSI U METOJbl MAaTeMaTHYECKOrO0 aHaJIN3a, B YacTH
nuddepeHInaTbHOTO W UHTETPAIBHOTO HUCYHUCICHUS, TEOPUU PAJOB; TEOPUU
JMHENHON aireOpbl; aHATUTHUYECKOW TreoMeTpuH; Teopuu AuddepeHInarIbHbIX
YPaBHECHU; TEOPUM BEPOSTHOCTEW M MATEMATUYECKOW CTAaTUCTHKH, B 4YaCTH
OMMUCAHUA CIY4YalHBIX SIBJCHUN, YACIIOBBIX XapaKTEPUCTHUK CIIyYalHbBIX BEJIMUYUH U
CIIy4alHbIX BEKTOPOB, METOJIOB CTATUCTUYECKOI0 aHAIN3A.

YMETh: HCMOJIb30BaTh METOJbl MATEMAaTHUYECKOTO aHalln3a, AaHAIUTUYECKON
reOMETpUH, JIMHEHHON anreOpbl, Teopun (QYHKIIMN KOMIUIEKCHOTO MEPEMEHHOTO,
TEOPUU BEPOSITHOCTEW W MAaTEMaTUYECKOW CTATHUCTHKU, MCIOJIb30BATh OCHOBHBIC
npuémMbl 00pabOTKH HKCIIEPUMEHTATBHBIX JIaHHBIX; peIlaTh THUIOBBIC 3a/layy;
oOpamarbcst K MHpopmanmoHHbIM cuctemaM (MHTepHET, cripaBo4Has U Apyras
MaTeMaTH4ecKas JUTepaTrypa) Jisl TOMOJHEHUS U YTOUYHEHHUS MaTeMaTHYeCKHUX
3HAHUU.

BJIaJICTh HAaBbIKAMU: MATEMATUYECKUMHU TMOHATUSIMU U CHUMBOJAMHU ISt
BBIpAKEHUS KOJMYECTBEHHBIX M KAUE€CTBEHHBIX OTHOIICHUM, MAaTeMaTUYeCKUMU
METOJIaMU U aJITOPUTMAaMU B MPUIIOKEHUAX K TEXHUUYECKUM HAyKaM.

[lepeuniciienHble  pe3yabTaThl 0Opa30BaHUS SIBISIOTCS OCHOBOM  JJIS
dbopmupoBanus creayromux kKommnereHiuid (B coorBerctBun ¢ PI'OC BO u
TpeOOBAHMSIMU K PE3yJIbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIIbHON MPOTPaMMBbI
(OITOIT BO):

obmenpodeccnoHaNbHBIX



OIIK-1 ciocoOHOCTHIO pelaTh WHXXEHEPHBIE 3a/1ayll B MPo(deccroHaIbHOM
NeSITEILHOCTH C UCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK, MATEMaTHYECKOTO
aHaJIN3a U MOJICITUPOBAHUSI.

[TpuBoAMTCS YETKOE OMHUCAHUE TOTO, YTO JOJKEH 3HATh, IOHUMATh U YMETh
IpoJEeMOHCTpUpOBaTh oOyuatommiica. Ecnu aucuurmumza ¢GopMUpyeT 4YacTb
KOMITETEHIMH WJIM BXOJUT B MOJIYJIb, OTMEUAETCS €€ MPUHAICKHOCTh K MOIYJIIO U
yKa3bIBAETCSl Ta COCTABISIONIAsl KOMIIETEHIIMH, Ha (pOpMUpOBaHUE KOTOpPOH OHa
HarpasJjeHa.

4. CTpyKTYypa " coiepKaHue TUCHUILTHHBI
4.1. O0bem yueOHOM JUCHUILUIUHBI U BBl Y4e0HOI pa0doThl

OO6bemM gacos (3.e.)
B yueGHoi paGoTs! Ounas hopma OuHo- 3aouHas
3a04Has dbopma
dbopma
O6beM yueOHOU JUCIUILTUHBI (BCETO) 576 - 576
(16 3.e.) (16 3.e.)
OOs3arenbHas ayIMTOpHAs yueOHast Harpy3Kka -
JTUCIUILTAHBI (BCETO) 256 48
B TOM YHCJIE:
Jlexuun 128 - 24
CeMUHapCKUE 3aHITUS - - 9
[IpakTuueckue 3aHATHS 128 - 24
JlaGopaTopHbIie pabOThI - - -
KypcoBas paboTa (KypcoBoil MpOEKT) - - -
NunuBuayanpHOE 3a1aHne 12 - 72
CaMocTosiTenbHas paboTa cTyieHTa (BCEero) 248 - 528
dopma arrecTanuu JK3aMeH, - IK3aMeH,
3ayer, 3ayer,
9K3aMeH, IK3aMEH,
3ayer, 3ayer,

4.2. Conep:kaHue pa3aesioB TUCIATNIMHBI

Cemectp 1

Tema 1.

Jlunetinas anredpa

Marpunpl. Onepanuu Haj Matpuiiamu. Omnpenenutenu. CBoicTBa
onpenenutenen. Pasnoxenune onpenemureneil. MeToapl BBIYUCICHUS
onpenenurenei. OOpaTHas MaTpHIIa.

Marpuunble ypaBHeHUsA. Panr wmatpunbl. CHCTEMBI JIMHEHHBIX
anreOpanyeckux ypaBHeHud. Matpuusbsiii Meton. Meton Kpawmepa.
Meron Tl'aycca. Teopema Kponekepa—Kanemnu. ®yHaaMeHTabHas
CUCTEMA PELLICHUN.

Bekropel. JlunelHble omnepanuu  Hax  BekTopamu. JIMHenHas
3aBUCUMOCTh BeKTOpoB. bazuc. KoopauHatel BekTOopa B 0Oasuce.
JleficTBUs ¢ BEKTOpaMU B KOOPAMHATHOM IIpEeACTaBIeHUM. [[exapTroBa
cucreMa KoopauHat. M3MeHeHue KOoopAMHAT IMpH 3aMeHe Oas3uca U
Hayaja KOOpAUHarT.



Tema 2.

Tewma 3.

IIpoekuust BekTopa. CransgpHOe NPOU3BEACHUE BEKTOPOB. BekTopHOE
POM3BEICHNE BEKTOPOB. CMENIaHHOE IPOU3BEICHUE.

Jlunelinpie omepartopbl Ha IIIOCKOCTH. (COOCTBEHHBIE BEKTOPHI M
COOCTBEHHbIE 3HA4YeHHsI JIMHEHMHOro omeparopa. Ksaaparudynbie
(hOopMBI.

AHanuTH4yeckas reOMeTpHst

[Ipocreiimme 3amayv AHATUTHUYECKOM TE€OMETPUHA HAa IUIOCKOCTH.
YpaBHEHHE JIMHUM HA IUIOCKOCTH. YPAaBHEHHE IIPSIMOU C YIJIOBBIM
ko3(purmenToM. YpaBHeHUE MPSIMOI C YIIIOBBIM KO3(D(DUITEHTOM,
IIPOXOIALLEN Yepe3 JaHHYIO TOUKY. Y paBHEHHE MPSAMOM, POXOASILIEN
yepe3 JIB€ JaHHble TOYkW. OOlee ypaBHEHUE MPSIMOM. YpaBHEHHE
mpsIMOM B «oTpe3kax». HopmanmbHoe ypaBHeHne npsmoun. Kpussie
BTOPOT'O MOPSAIKA.

YpaBHEHHE NOBEPXHOCTU B IPOCTPAHCTBE. YPABHEHME IUIOCKOCTH,
IPOXOJALIEH Yepe3 [OaHHYH TOYKY, C 3aJaHHbIM HOPMAJIbHBIM
BekTOpoM. OOIliee ypaBHEHHE IJIOCKOCTH. YPaBHEHHE IUIOCKOCTH B
«OTpE3Kax». YTol  MEXAYy [JByMSA  IUIOCKOCTAMH. Y CIIOBHS
NApAUIETIBHOCT W INEPHEHIUKYJISIPHOCTH  JBYX  IUIOCKOCTEH.
HopmanbHoe ypaBHeHuE IUIOCKOCTH. PaccrosHMe OT TOYKM 110
IUIOCKOCTH. Y PaBHEHUE IIJIOCKOCTH, IMPOXOAAILEH Yepe3 TPU TOUKH.
YpaBHEHUsT TIPSIMOW JIMHUM B TNPOCTpaHcTBe. KaHOHWYeckue u
MapaMETPUYECKUE  ypPAaBHEHUS NPSIMOM.  YPaBHEHUS  MPSIMOM,
MPOXOIAIEN Yepe3 JBE TOYKU. YIOJN MEXAY ABYMS NPSIMBIMH.
VYcnoBrs MapaJyieNIbHOCTH W MEPIEHAMKYJISIPHOCTH JIBYX HPSAMBIX.
[IpsMas ¥ IUTOCKOCTH B IIPOCTPAHCTBE: YIOJ MEXAY NPAMOUA M
IJIOCKOCTBIO, YCIIOBUSL TEPECEUYECHHs NPSAMOM IIOCKOCTH, YCIIOBHS
NapaJUIeNIbHOCTH U NEPIIEHANKYIISIPHOCTY MPSMOM U TUNIOCKOCTH.
Kpussie Broporo nopsiaka. dmurnc. ['unepbona. [Tapadona.
IToBepxHOocTH BTOpOro mopsiaka. LumMHIpPUYECKHME MOBEPXHOCTH.
Chepa. Konycbl. Ommuncomn. [T'umepOosnouasl. IlapaGomonms.
['eomerprueckre cBOMCTBA 3TUX OBEPXHOCTEM.

[longpHeie KoopauHaThl Ha IIOcKocTU. Crompans Apxumena.
[unmuHapuyeckue W cpepuuecKkue KOOpAMHATHI B TPOCTPAHCTBE.
Paznuunbie ciocoObl 3a/1aHus JIMHUN 1 TIOBEPXHOCTEN B ITPOCTPAHCTBE.
MaremaTnueckuil aHaJIn3

MuoxectBa  BemecTBeHHbIX uncen. Dynkuusg. ObOmacte ee
omnpenenenus. CiocoObl 3a1anusi. OCHOBHBIE AlIEMEHTapHbIE (PYHKIINH,
uX cBOcTBa U rpaduku. YucioBble MOCIEI0BATEILHOCTH, UX POJIb B
BBIYHCIIUTEIIBLHBIX IIPOLIECCAX. [Ipenen YHCJIOBOH
nocnenoBarenbHOCTH.  CylllecTBOBaHME — NpeAesia  MOHOTOHHOM
OTrPaHUYEHHOM ITOCIIE0BATEILHOCTH.

[Ipenen dbyHKIMIA, OCHOBHBIE MOHSTHSA M CBOMCTBA. OJHOCTOPOHHUE
npenensl.  IlepBbli M BTOpOM 3amedaresibHble Ipeaeinsl. [lpenen
¢yakmmu B OeckoHeuHOCTH. [Ipemensl MOHOTOHHBIX — (DYHKIIWH.



Cemectp 2
Tewma 3.

beckoneuno manble GyHKIUHN U UX cBOiicTBa. CpaBHEHHE OECKOHEYHO
MaJbIX (DYHKITHUA.

HenpepoiBHOCTh  (yHKIIMM B Touke. HempephIBHOCTH OCHOBHBIX
AlieMEHTapHbIX (QyHKUMH. CBoWCTBAa (PYHKIMHA, HENPEPHIBHBIX HAa
OTpe3Ke: OTPaHUYECHHOCTb, CYILIECTBOBAaHUE HanOOJIbIIIETO,
HaMMEHBIIETO U MPOMEKYTOUHBIX 3HAUCHUH.

HuddepeHnmanbHoe HCYUCIeHHe (QYHKIMH OJHOW TMEepEeMEHHOM.
[IpousBoaHas (yHKIMHU, €€ CMBICT B Pa3lMYHBIX 3a1adax. [IpaBuia
HaXOXKAECHUS Tpou3BoAHON. [IpomsBogHas ciokHOM M oOpaTHOU
(GyHKIIH. HuddepenumpoBanue (yHKIMIA, 3aJJaHHBIX
napametrpuyeckuM ooOpazom. [lonsarue pynkimm, nuddepenimpyemoit
B Touke. Jluddepennman (QyHKIHUM, €r0 T€OMETPUYECKUI CMBICI.
OOmiee mpeacTaBieHHE O METOJAX JMHeapu3almu. VHBapuaHTHOCTH
dopmbl auddepennmana. [IponzBogasie n quddepeHIuanbl BICIINX
HOPSIIKOB, MX CBOWCTBAa. TOukM 3KcTpemyma (QyHKuuu. Teopema
®epma. Teopembl Pomursa, Jlarpamka, Komm u HUX NDpHUMEHEHHE.
OcHoBHbIE  Teopembl 0  auddepeHIpyeMbIXx  (YHKIIHSIX.
HeonpeneneHHOCTH U UX pacKpbITHE C TOMONIBIO MpaBuia Jlonurais.
OQopmynbl  Tersmopa u  MakiopeHa. IIpencraBieHue OCHOBHBIX
aneMeHTapHbIX PyHKIUi 110 popmyne Teinopa. [Ilpumenenus dhopmyn
Tennopa.

[Ipumenenune nuddepeHIranbHOr0 MUCUUCIEHUS ISl UCCIEI0BaHUS
(GYHKIMIA U TOCTPOEHUS HUX TIpa@UKOB YCIOBHS MOHOTOHHOCTH
(YHKLHH. OKcTpeMyMbl  (DYHKIIMHM, HEOOXOIMMOE  YCJIOBHE.
JHocrarounble ycinoBus. OTbhICKaHWE HAWOOJBIIETO M HAUMEHBILErO
3HaueHust QpyHkimu, nuddepenmpyemoit Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (GyHKIMUA. Touku mepernda. ACUMITOTHI (DYHKIIHIA.
[lonsitue 00 acumnToTMYecKOM pasznokeHuu. OOmas cxema
ucclienoBanus (PyHKIIMU U IOCTpOeHHE ee rpaduka.

Marematnueckuil aHaJIU3

Heomnpenenennsiii  unterpan. IlepBooOpasnas. HeonpeneneHHbIi
MHTEIpajl ¥ €ro CBOMCTBA. [ €OMETPUUECKUI CMBICI HEOIIPEAEICHHOIO
uHTerpana. Tabnuia HeompeAeNneHHbIX HHTerpano. [Ipocreitime
Npu€Mbl MHTErpupoBaHus. Mcnonb3oBaHue TaOMMIl HHTETPAJIOB.
WNHTerpupoBanne 1Mo  4YacTsM M 3aMEHOM  NEPEMEHHOM.
WNuTerpupoBanre NpoOCTEHIIMX palMOHANIbHBIX ApoOei. PasznoxkeHnue
JPOOHO-PAIIMOHAIBHON (PYHKIIMM Ha TpocTeime apoou. Meroabl
BBIYMCIICHUS] HEOIpeNeNeHHbIX Kod(¢uumentoB. MHrerpupoBanue
IpOOHO-parMOHANTGHBIX ~ GyHKIMNA. HTEerpupoBaHne HEKOTOPBIX
UppAIMOHAIBHBIX ~ (YHKIMA W BBIPAKEHUH,  COJEPKAIIUX
TPUTOHOMETPUYECKUE (GyHKIUH. WNuTerpupoBanue
muddepeHmanbHbix OMHOMOB. [IpuMeHeHre TPUTOHOMETPUYIECKHIX
TMIOJICTAHOBOK JIJIs1 UHTETPUPOBAHUS COJIEPIKAIIUX PATUKAIIBI (DyHKITHIA.



Tema 4.

Tewma 5.

OnpeneneHHbId MHTETPATI U €0 MPUIOKEHUS. 3a4a4u, PUBOISALINE K
NOHSTUIO  OINPEACIICHHBIX HWHTErpanoB. MHTErpanbHbIE CyMMBI.
OnpeneneHHbld HMHTErpajl M €ro CBOWCTBA. TeopeMa O CpEIHEM.
[IpousBomHass uWHTErpajla MO €ro BepxHeMy Impeneny. Popmyna
Hrrorona-Jlelioauiia. OCHOBHbBIE MPUEMbI BBIYUCICHHSI OTIPEIEICHHBIX
UHTErpaJioB. MHTErprpoBaHUE MO YACTAM M 3aMEHOM IMEPEMEHHOM.
[lonsiTve 0 MPUOTMKEHHOM BBIYMCIICHUU OIPEJICIIEHHBIX WHTETPAJIOB.
Metonpl BBIUMCICHHUS OIpPECICHHBIX HHTErpajoB MO GopMynaMm
MpsIMOYTOJbHUKOB,  Tpameuuiit 1 Cummncona.  [Ipuinoxenue
OIPENIEICHHBIX HHTErPAJIOB K BBIYUCIECHUIO IJI0IIa]1el, 00bEMOB, JUTMH
ayr. Mexanuueckne U (puU3NYeCKUe NPHIOKEHHUS OIPEIeICHHbBIX
uHTerpanoB. HecoOCTBeHHBIC HHTETPANIbI C OECKOHEUHBIMU TIPEeTIaMu
M OT HeorpaHuueHHbIX  ¢yHKimid. [IpusHakum  cxoguMocTu
HECOOCTBEHHBIX UHTETPAJIOB.

OYHKIIMM  HECKOJBKUX  NEpPEeMEHHbIX. @DYHKIMH  HECKOJIbKUX
nepeMeHHblx.  OOnacte  ompenenenusa.  llpemen  pyHkumm.
HenpepsiBaocts. Yactheie npousBoanbie. [lomnbiil muddepenimann,
€ro CBA3b C YAaCTHBIMU TPOU3BOAHBIMH. HBapuaHTHOCTH (HOPMBI
nonHoro auddepenimana. KacarenbHas IIOCKOCTh W HOpMallb K
MOBEPXHOCTU. ['eoMeTpuyueckuii cMbica MONHOro uddepeHnmana.
YacTHble MpOW3BOAHBIE W TMOJHBIE UG (dEepeHIranbl  BbICIIUX
nopsinkoB. @opmyna Teinopa. HesBabie ¢yHkimu. Teopembl
cymectBoBaHus.  JuddepeHimpoBanue  HESIBHBIX  (DYHKIIMIA.
OKcTpeMyMbl (DYHKIIMM HECKOJIBKMX TepeMeHHbIX. HeoOxoanmoe
ycioBue 3KkcrpeMyma. Jlocrarounele ycinoBus. MeTon HauMEHBIINX
KBAJIpaToOB. Y CIIOBHBIA 3KCTpeMyM. Meton MHoxurteneit Jlarpanxa.
[Tpumepsbl ero mpuMEHEHUs Py MOUCKE ONTUMAIIbHBIX PEIICHUH.
KomruiekcHeliil anamus

KomruiekcHpie uymcna. JleWictBus Haa KOMIUIEKCHBIMM —YUCJIAMMU.
Tpuronomerpuueckass opma KoMmIuiekcHoro yucia. IlokazarenbHas
dopma KOMITIEKCHOTO urcia. DyHKIIMU KOMIUIEKCHOW TEpEeMEHHOM.
[TpousBoaHas GyHKIMHU KOMIUIEKCHOM TIEpEMEHHOM.
Huddepennmansabie ypaBHEHUS

OObikHOBeHHbIE — TU(depeHInanbable  ypaBHeHHs. Dusznueckue
3ajaud, OpuUBOAsIIME K AuddepeHIraIbHbIM ypaBHEHUSAM. 3ajaua
Komm. Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH PELICHUA 3a4a4n
Komm. ITone nampaBnenuit 1 meron m3okiuH. Juddepenimanbabie
ypaBHEHMsI TIEPBOTO MOpSAKA C Pa3AeNSIOUMMUCS MEPEMEHHBIMU U
onHoponHble  uddepeHunanbable  ypaBHeHusa.  [IpusoskeHus
i depeHIMalbHBIX  YPAaBHEHUN TIEPBOTO TIOPSIKA B Pa3IMYHBIX
obnactsix Hayku. JIuneitnbie nuddepeHImanbHbIe ypaBHEHUS TIEPBOTO
nopsiaka. YpasHenue bepnymum. VX pemeHue ¢ moMomb METOA0B
Jlarpanxa u beprymmu. [duddepeHnumansabie ypaBHEHHUS TEPBOTO
nopsizika B MOJHBIX nuddepennmanax. MHTerpupyommii MHOXKUTENb.

Huddepenmansabie ypaBHEHUS BBICITUX MOPSIKOB. 3amgada Kormm.
7



Cemectp 3
Tema 6.

Tema 7.

[TonsiTe 0 KpaeBbIX 3amadax sl AUQQEpeHITNATEHBIX YPaBHEHHA.
VYpaBHeHue, AOMyCKallee MOHWKeHNe mnopsaka. [lpunoxenue x
PEILIEHUIO 33Ja4 O JBWKEHUHU (PU3NUecKOro MasiTHUKa. OJIHOPOJIHBIC
JUHEWHbIE W  HEOJHOPOJHBIE JIMHEHHbIE JuddepeHualibHbIe
ypaBHeHus. [lonstue oOmiero pemenusi. Onpenenurens BpoHckoro.

dopmyna JInyBrins-OcTporpaickoro. Meron BapHaruu
HEOIPENICIEHHBIX ~ KOA(P(PUIIMEHTOB  pEHICHUsT  HEOIHOPOIHBIX
JIMHENHBIX muddepeHInanTbHbIX YPAaBHEHM. JIuneiinbie

g depeHImaIbHbIe YPaBHEHHS ¢ TTOCTOSTHHBIMU KO3 pHineHTaMu.
VYpaBHEHHsI ¢ MPABOM YaCcThIO CHEUAIBHOrO BuAA. [IpuinoxeHusa k
OIMCAHUIO JIMHEHHBIX Mozenel. Cucrtembl  nuddepeHInanbHbIX
YPAaBHEHU, CBOWCTBA WX peHICHUW. PemeHus CUCTeM JIMHEHHBIX
mddepeHInanbHbIX YPaBHEHHH C MOCTOSHHBIMU KO3 GHUIIMEHTaAMU

Teopus psaoB

YucnoBble U (QyHKUMOHANbHBIE psAnbl. Yuciosble psabl. llonsTue
cxonumoctu psnpa. ['eomerpuueckas mporpeccus. HeoOxonumblit
IPU3HAK CXOIMMOCTH psna. [Ipocreiime nencTBUS HaA PpsIaMU.
CBoiicTBa psAIOB C IIOJIOKUTEIBHBIMA 4iieHaMu. MccienoBanue
CXOAUMOCTH PsIOB C IIOMOLIBIO IPU3HAKOB cpaBHEHMs. [IpusHaku
cxomumoctu  Jlamambepa u  Komm. HWHTerpanbHblii  mpHU3HAK
CXOAUMOCTH PAIOB c TTOJIOKUTEIIbHBIMU YICHAMU.
3Hakouepenytomecs: psaabl. Teopema JleiOnuia. OreHka ocTtaTka
3HAKOUYEPEIYIOIerocs psijia. 3HaKoUYepeAyromurecs psabl. AOCOIIOTHO
Y YCIIOBHO cxopsiuecs psaapl. Teopema 006 aOCOIIOTHON CXOUMOCTH.
OyHKIUOHATILHBIE  PAJIBIL. OO0yacTh  CXOIMMOCTH, METOABLI €e
onpeznenenus.  PaBHOMepHas W IIpaBWIbHAasg  CXOAMMOCTb
dbyHkImMoHATBHBIX psanoB. [Ipusnak Beitepmrpacca. CTeneHHbIe psibl.
Teopema AbGens. IHTepBai U paguyc CXOIMMOCTH CTETIEHHOTO psijia.
Ero paBHomMepHas cxomumoctb. Pan Tewnmopa. Teopema o
€IMHCTBEHHOCTH  pa3loKeHus (yHKIMM B  CTENIEHHOM  psi.
JlocTarounble ycioBusi paszfnokumoctd GyHKIMM B psig Teinopa.
PaznoxeHre OCHOBHBIX deMeHTapHbIX (DyHKIMI B psiabl Teitnopa u
Maknopena. IlpuMeHeHHe CTENEHHBIX PSAAOB B MPUOIMIKEHHBIX
Bbruncienusix. Paael @ypre. Koadduumentst @ypre U UX CBOICTBA.
Teopema o cxoauMocTH TpuroHomerpudeckux psaaos Oypee. [lonarne
OPTOHOPMUPOBAaHHOM cucTtemMbl (QyHKIMA. EE mnpumenenue s
paznoxxenus: GyHKIMN. Pa3noxkeHue 4€THBIX W HEYETHBIX (DYHKIUN B
TpuroHoMmerpuaeckuii pax @ypobe. CnenuaibHbIe TPUEMBI Pa3I0KEHUS
(GYHKIMIT B 3aBUCMMOCTH OT 33/IaHHOTO HHTEpBajia Pa3JIOXKECHUS.
[IpuMeHeHne TPUTOHOMETpUUYECKUM psAioB Pypbe B MPUOIMKEHHBIX
BBIYUCIICHUSIX.

KpatHbie 1 TOBEpXHOCTHBIE MHTETPAIIBI

JIBoiiHOM wWHTerpan. 3aJayd, NPUBOJAIINE K MOHATHIO JBOMHOIO

uHTerpasia. Ero ompeneneHue M OCHOBHBIE CBOWCTBA. BrrumciieHue
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Tema §.

Cemectp 4
Tema 9.

JBOMHOTO  HWHTErpajia  IOCJIENOBATEIIbHBIM  HMHTETPUPOBAHUEM.
Brruucnenue mioniaiei 1 00bEMOB ¢ TTIOMOIIBIO TBOMHOTO HHTETpaa.
3aMeHa NEPEMEHHBIX B JBOWHOM HHTErpaje. J[BOWHOW HWHTErpal B
NOJSIPHOW ~ cUCTEME KoopAWHAT. TpolHOW wWHTerpan. 3ajaud,
NPUBOSAIIME K MOHSTUIO TPOMHOro MHTerpana. Ero ompeneneHue u
OCHOBHBIE  CBOICTBA.  BpluncieHwe  TpOMHOro  HWHTErpajia
MOCJIEAOBATEbHBIM ~MHTETPUPOBAHUEM. 3aMEHa IIEPEMEHHBIX B
TPOMHOM  HMHTErpaje. BplunciieHue TpOMHBIX HHTEIPajoB B
MWIMHAPWYIECKX U cepudeckux KoopauHatax. Dusudeckue u
TEOMETPUUECKHUE TPUIIOKEHUSI TPOMHBIX HMHTErPajioB (BBIYUCIICHUE
IUIOIIAJICH TTOBEPXHOCTEN, MACC, CTATHYECKUX MOMEHTOB, MOMEHTOB
WHEPIIMU U KOOPJWHAT MEHTPA TSHKECTH MPOCTPAHCTBEHHBIX (DHUTYD).
[Tnomaaps nmoBepxHocTH. OnpeneracHre MOBEPXHOCTHBIX WHTErPAJIOB.
CpoiicTBa ¥ mnpuMepbl BblUKCICHUN. OrnpenenceHue U IPUMEPHI
UHTETpAJIOB TEpPBOrO0 M BTOporo poja. CBoiicTBa W MPUMEPHI
BBIYMCIICHUM.

Teopust mosist

CkamsspHoe mone. Ilpous3BomHas 1O HAMpPaBICHUIO W TPAJUCHT.
[Ipumepsl BbluMCIIeHM W TIpuiokeHus. Bekropnoe mose. I[lorok
BEKTOPHOTO TIOJIA 4Yepe3 OPUEHTHUPOBAHHBIE IOBEPXHOCTH, €r0
cBoiictBa u (Qusuyeckuii cMmbici. Teopema OcTporpajckoro.
JluBepreHiusi BEKTOPHOTO TIOJII, €€ CBOMCTBA W BBIYMCIICHHE B
JNEKAPTOBBIX KoopAauHaTax. OU3MYECKUHA CMBICT JIUBEPIrCHIIMH.
ConenongaibHOE TI0JIe, €ro cBoMcTBa. PaboTa CHIOBOrO IIOJIA.
Hupkyisanusa BexkTopHOro noist. Teopema Crokca. PoTtop BekTOpHOTO
MOJIsl, €r0 CBOMCTBA M BBIYHMCIICHHE B JEKAPTOBBIX KOOPJIWHATAX.
3amaun, NPUBOMAAILIME K TOHSITHIO KPUBOJIIMHEWHBIX HWHTErPAJIOB.
OnpeneneHrie KpUBOJIMHEWHBIX HMHTErpajioB 1-ro poma. OcCHOBHbIE
CBOICTBA KPUBOJIMHENHBIX UHTETPAJIOB 1-r0 pona. X reomerpruyeckue
u  ¢usudeckue npwiokeHus. OmnpeneneHue  KPUBOJIMHEHHBIX
UHTErpaJioB 2-ro ponaa. OCHOBHbIE CBONCTBA KPUBOJMHEHHBIX
UHTETpaJIOB 2-T0 poja. YCIOBUE HE3aBUCHUMOCTH KPUBOJIMHEWHOTO
uHTerpana 2-ro poxa ot ¢opmel nytu. lloreHmansHOE MOJE, €ro
CBOWCTBA. YcJOBHE TNOTEHIMATBLHOCTH. CrnocoObl ompenaeneHus
MOTEHIMAA.

Teopus BeposiTHOCTEN

[lonsitue ciyvaiiHoro coObiTusi. [IpoCTpaHCTBO  3lEeMEHTapHBIX
coObItrii. CocTaBHbIE COOBITHS, AEUCTBUS HaA COOBITUAMU. AJredpa
COOBITHI KaK ofHa W3 WHTepnperanuii anreOpsl byms. {uarpammbr
Benna. Kiaccuueckoe, CTaTUCTMYECKOE UM T'E€OMETPUUYECKOE
ompeneieHue  BeposATHOCTH. I[loHatme 00  aKCMOMAaTHYECKOM
orpene’eHnd BeposTHOCTH. OCHOBHBIE KOMOWHATOPHBIE OOBEKTHI:
MEPEeCTAaHOBKH, Pa3MEIEHHsI, COUeTaHus, pa3ouenus. lcnonp3oBanue

METOJIOB KOMOWHATOPUKH B TEOPHH BEpPOSITHOCTEH. Teopembl
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Tema 10.

CIIOKEHUSI M YMHOXKEHHsI BEpPOSTHOCTEH. YCIOBHAsl BEPOSATHOCTD.
®dopmyna monHOW BepositHocTh U dopmyna baiieca. Cxema
He3aBUCUMBbIX HcnblTaHuid. Dopmyna bepuymm. IlpenenbHbie
Teopembl: (popmyina IlyaccoHa, okalibHasi U UHTErpajibHAsT TEOPEMBbI
Myagpa-Jlarutaca.  OTKJIIOHEHHE  OTHOCUTENIBHOWM  4YacTOTBI  OT
NOCTOSTHHOM ~ BEPOSITHOCTA B~ HE3aBUCHMBIX  HCIIBITAHUSIX.
HauBeposiTHeliliee 4uciIo TOSBJICHUS COOBITUST B HE3aBUCHUMBIX
ucnbiTanusx. llonsTue ciyyaiiHOM BenuMuuHBL U ee  (PyHKIMHU
pacnpenenenus. HermpepbIBHbIE U TUCKPETHBIE CITyYalHbIE BEITMYMHBI.
@yHKIMSA TUIOTHOCTH paclpefesieHus] U ee cBOMCTBA. CBsI3b MEXIy
muddepeHInanTbHON M MHTErpajabHON (YHKUIMEH pacrpe/eieHHs.
PaBHOMEpHBIN, OKCIOHEHIMAIBHBIA W  HOPMAJIbHBIA  3aKOHBI
pactipenenieHus. Psap  pacnpeneneHuss  IUCKPETHOW — CIIyYaHOM
BEJIMYMHBIl.  DUHOMMHQJIBHBIN M TICOMETPUYECKHMM  3aKOHBI
pacnpenenenus, pacnpeneneHue Ilyaccona. CiydaiiHble BEKTOPBI.
MHoromepHble 3aKOHBI pacnpezeneHus. [lonsatue o He3aBUCUMOCTH
ciiyyalHpIX BenuuuH. llpeoOpazoBaHusi ciay4allHBIX  BEIMYMH.
Marematueckoe OXUAAHWE U JUCHEPCHsA, MOMEHTBHI BBICIIMX
HOpPSIIKOB, cBoiicTBa MoMeHTOB. KoBapuauuss u  kod3duuumeHt
KOppEJLUY, UX CBOMCTBA. JIByMEpHOE HOPMaJIbHOE PacHpEiCIICHHUE.
HepasenctBo UeObiméBa. MaccoBble SIBICHHS M 3aKOH OOJIBIINX YHUCEL.
LenTpanpHas npeaenbHas TeopeMa.

MaremaTnueckas CTaTUCTHKA

3agay = MareMaTH4YeCKOM  CTAaTUCTUKU. (OCHOBHBIE  ITOHATHA
BBIOOPOYHOr0 MeTofa. JIMCKpPETHBIM U UHTEPBAIbHBIN BapUALIMOHHBIE
psanel. [lonmuron u rucrorpamma. [ I10THOCTE pacnpenenenus mpu3HaKa.
Omnupuueckas QyHKIMS pacrpeeneHus 1 ee MOMeHThl. CX0AUMOCTh
OMIIMPUUYECKUX XAPAKTEPUCTUK K TeopeTnyeckuM. [lapamerpuueckue
CEMEUCTBAa pachpeieieHud. TodedHble OINEHKM W METOJIbl MX
HAaXOXJCHMs: METOJ, MOMEHTOB M  METOJ  MAaKCUMAaJbHOI'O
npaBaonogoous.  HageXHOCTb ~ JOBEPUTENBHOTO  HMHTEpBala.
WNHTrepBasibHAs OLEHKA MAaTeMaTHYECKOro OXHUAAHWS HOPMAJIBHOIO
pacrpeniesicHdsl TIpyU U3BECTHOW aucrnepcud. MHTepBaibHAs OIEHKa
MAaTEMaTUYECKOIO O0XUIAHWAS HOPMAJIBHOIO PpAaCIpENeTeHUs] TMpu
Hem3BecTHOM aucriepcud. CpaBHeHHME OHEHOK. (CrarhcThyeckas
TUNOTE3a W CTATUCTUYECKMH Kpurepuil. CpaBHEHHE KPUTEPHUEB.
CraTtrcTuyeckas TAIoTe3a U CTaTuCTUYecKuid kpurepuid. Ommoku 1-ro
U 2-T0 poJia. YPOBEHb 3HAYMMOCTH M MOITHOCTb Kputepus. [IpuHimn
npakTuaeckor yBepeHHocTu. Jlemma Heiimana-IIupcona. Kpurepun
cornacus: kpurepuii Konmoroposa u kputepuii [ lupcona (xu-kBaapar).
OreHka TOCTOBEPHOCTH (3HAYMMOCTH ) KOAPPHUITHEHTA KOPPETISAIHH. t-
kputepuii CtbrofeHTa. OUEHKa pPerpeccud METOJO0OM HauMEHBIIHNX
KBaJIpaToB. MHOKECTBEHHAs1 pErpeccHs. YPaBHEHUS PETPECCHU.
@yHKIMOHABHAS M CTaTUCTUYECKas 3aBUcUMOCTH. KoppermsiunonHas

tabmuia.  ['pynmoBeie  cpemanue.  [loHsTHE — KOPpPENSIIMOHHON
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3aBUCUMOCTU. OCHOBHBIE 33/1a4ll TEOPUU KOPPEISILIUU: ONpPE/IEICHUE
(GopMBI M OIIEHKa TECHOTHI CBSI3U. BHIIBI KOPPEISIIMOHHON CBSI3U
(mapHasi ¥ MHOKECTBEHHAsI, IMHEHHAs U HeJIMHEHAs).
VYpaBHeHus perpeccur. JIunenHas perpeccus. MeTon HaMMEHbBIINX
KBasipatoB. OnpenencHue napaMeTpoB IMPSIMbIX PETPECCUA METOAOM
HaMMEHBIINX KBaApaToB. BbIOOPOYHBIN KOAIPPHUIMEHT KOppeNsluy,

€ro CBOICTBA.

Hemunennas perpeccusi. IIpoBepka THIIOTE3BI O

3HAYMMOCTH K03 durrenTa koppemsiun. [IpoBepka onTuMansHOCTH U
aJIeKBaTHOCTU BBIOpaHHOW ()OPMBI CBS3U JIBYX CITyYalHBIX BEJTHMYHH.

4.3. Jlekuuu
O6bem yacoB
Ne Ha3Banue Temsl Ounas Qurio- 3aoyHas
/i (bopma 3a04Has (bopva
p dbopma p
Cemectp 1 32 - 32
1 | Jluneiinas anreGpa 10 - 10
2 | AnanuTHYecKas reoMeTpus 10 - 10
3 | MaremaTrueckuii aHaIU3 12 - 12
CemecTp 2 32 - 32
4 | MaTteMaTHUECKHUI aHAIIN3 16 - 16
5 | KoMIuteKCHbIN aHATN3 4 - 4
6 | duddepeHuuanbubie ypaBHEHHS 12 - 12
Cemectp 3 32 - 32
7 | Teopust psioB 12 - 12
8 | KparHble 1 HOBEpXHOCTHBIC HHTETPAIIBI 12 - 12
9 | Teopwus mos 8 - 8
Cemectp 4 32 - 32
10 | Teopus BeposTHOCTEN 16 - 16
11 | Maremaruyeckas CTaTHCTHKA 16 - 16
Uroro: 128 - 128
4.4, IlpakTuyeckne (CeMUHAPCKHUE) 3aHITHSA
O6beM yacoB
Ne Hazpanue Tembl Ounas Quro- 3aouHast
n/m (bopva 3a04Has (bopva
dopma
CemecTp 1 32 - 32
1 | Jluneiinas anre6pa 10 - 10
2 | AHanuTHYecKas reoMeTpUs 10 - 10
3 | Maremarryeckuii aHam3 12 - 12
Cemectp 2 32 - 32
4 | MaremMaTHYeCKUI aHAJIH3 16 - 16
5 | KomIuteKCHBIN aHaIN3 4 - 4
6 | Auddepenumanbubie ypaBHSHHS 12 - 12
Cemectp 3 32 - 32
7 | Teopwus psijioB 12 - 12
8 | KparHble 1 mOBEepXHOCTHBIE HHTETPAIIBI 12 - 12
9 | Teopwus mons 8 - 8
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Cemectp 4 32 - 32
10 | Teopus BeposTHOCTEN 16 - 16
11 | MareMaruyeckas CTaTHCTHKA 16 - 16

Hroro: 128 - 128

4.5. JlabopaTopHbie padoThI
He npenycmoTpensr
4.6. CamocTosiTesibHAsA padoTa CTYA€HTOB
O0BeM yacoB
Ne HazBanwne TeMbl Bung CPC Ounas Ouno- 3aoyHas
n/m (bopma 3a049Has (bopma
dbopma
Cemectp 1 62 132
JlnHelHan anrebpa NOAroTOBKa K KOHTPO/IbHOM

1 paboTe; BbINOSHEHNE 21 40
WHOMBUOYANbHOrO 3a4aHuA
AHanUTUYECKan reoOMeTpusa | NOArOTOBKa K KOHTPO/IbHOM

2 paboTe; BbINOAHEHWE 21 40
WMHOMBUOYANbHOrO 3a4aHKA.
MaTemaTUYeCKnit aHann3 | NOAroTOBKa K KOHTPOIbHOWM

3 paboTe; BbINONHEHNE 20 52
WMHOMBUOYANbHOIO 3a4aHKA.

CemecTp 2 62 132
MaTtemaTuyeckuii aHanmns | NoAroToBKa K KOHTPOJ/IbHOWM

4 paboTe; BbiINO/IHEHNE 21 50
WHAMBUAYaNbHOTO 3a4aHNA.

5 KomnneKcHbIl aHanus BbINO/IHEHUE IOMALLHEro 20 34

3ajaHuA.

OnddepeHumanbHbie NoAroTOBKa K KOHTPOJIbHOM

6 | ypaBHeHus paboTe; BbINONHEHNE 21 48
WHAMBUAYANbHOTO 3a4aHuNA.

Cemectp 3 62 132
Teopusa panos NOAroTOBKa K KOHTPOIbHOWM

7 paboTe; BbINOAHEHUE 21 48
WMHOMBUOYANbHOrO 3a4aHKA.
KpaTHble 1 NOAroTOBKa K KOHTPOIbHOWM

8 | noBepxHOCTHbIE paboTe; BbINONHEHNE 21 48
MHTerpanbl WMHOMBUOYANbHOrO 3a4aHKA.

9 Teopua nona BbINOSIHEHMNE 20 36
WMHOMBUOYANbHOrO 3a4aHKA.

Cemectp 4 62 132
Teopusa BepoATHOCTE MOAroTOBKa K KOHTPOIbHOWM

10 paboTe; BbINO/HEHNE 31 58
WMHAMBUOYaNbHOrO 3aJaHuA.
MaTemaTnuecKkas MOAroTOBKa K KOHTPOIbHOWM

11 | cTratuctnka paboTe; BbINOAHEHNE 31 64
WMHAMBUOYaNbHOrO 3aJaHuA.

Hroro: 248 528
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4.7. KypcoBbie pa0oThbI/IPOEKTHI
[IponuceiBaeTcst TeMaTHKa KYpCOBBIX paOOT/IIPOEKTOB (IIPH HAJTUYHUH ).

5. O6pa3zoBare/ibHbIE TEXHOJIOTHH

C uensto ¢dopmMupoBaHHMS U pa3BUTHS MPOGECCUOHANIBHBIX HABBIKOB
oOy4Jarommxcss HeE0OXOJUMO HCIOJIb30BaTh WHHOBAIMOHHBIE OOpa3oBaTeIbHBIC
TEXHOJIOTUHU MPHU pPeali3alliu Pa3INdHbIX BUIOB ayJUTOPHON pabOThl B COUYETAHUU
C BHeayautopHoil. Mcrmonb3yeMble 00pa3oBaTelibHbIE TEXHOJIOTUU WU METOJIbI
JIOJDKHBI OBITH HAITPABJICHBI HA MTOBBIIICHHE KAYECTBA MTOJATOTOBKHU MTyTEM Pa3BUTHS
y 00yJaromuxcs COCOOHOCTEH K caMO00Opa30BaHUIO 1 HAIIEICHBI HA AKTUBHU3AIUIO
U peajn3alfio JUYHOCTHOTO MOTEHIIHAIA.

[IpenonaBanve MUCHIUIUIMHBI BEACTCS C MPUMEHEHHEM CIEAYIOINX BHIOB
00pa30BaTENbHBIX TEXHOJIOTUN:

— TPAJIULIUOHHBIE O0BSCHUTEILHO-WTIOCTPATUBHBIE TEXHOJIOTHMHU, KOTOPHIE
00ecIeynBalT AOCTYHOCTh Y4EOHOTO MaTepHuaia Jjisi OOJIbIIMHCTBA CTYJIEHTOB,
CUCTEMHOCTh, OTPaOOTAaHHOCTh OPraHU3AIMOHHBIX (DOPM U MPUBBIYHBIX METOOB,
OTHOCHUTEJIHHO MaJlble 3aTPaThl BPEMEHHU;

— TEXHOJIOTUM TPOOJIEMHOr0 OOy4YEeHUs, HalpaBJIICHHbIE HAa Pa3BUTHE
MO3HABATEJIbHON AaKTUBHOCTH, TBOPYECKOM CAMOCTOSITEILHOCTH CTYJIEHTOB U
MpPEAnojaramime nocie0BaTeIbHOE U IEJICHANPABICHHOE BBIIBUKEHUE MEpPe]
CTYZCHTOM IIO3HABATEIBHBIX 33J1a4, pa3pelieHne KOTOPHIX MO3BOJSET CTyACHTaM
aKTUBHO YCBaWBaTh 3HAaHWs (WMCIOJB3YIOTCS TIOMCKOBBIE METOJbI, ITOCTAaHOBKA
MO3HABATENbHBIX 3a]1a4);

— TEXHOJIOTUW PAa3BUBAIOLIETO OOYYEHUS, IO3BOJISIIONINE OPHUEHTHPOBATH
y4eOHBIN TIPOIECC HAa TOTEHIIMATBHBIE BO3MOKHOCTH CTY/IEHTOB, UX PEAIN3AINIO U
pa3BUTHE;

— TEXHOJIOTUU KOHIICHTPUPOBAHHOTO OOYy4YEHHUS, CYThb KOTOPBIX COCTOUT B
CO3JaHMM  MAaKCUMajdbHO  OJM3KOM K  €CTECTBEHHBIM  ICHUXOJOTUYECKHUM
OCOOCHHOCTSIM UE€JIOBEYECKOTO BOCIPHUATHS CTPYKTYpbl yuyeOHOro Impolecca H
KOTOpBIE JTal0T BO3MOKHOCThH TJIyOOKOTO M CHCTEMHOI'O W3YYEHHUsS COJIEepKaHUs
y4€OHBIX TUCUHUILINH 32 CYET O0OBEAMHEHUS 3aHATUM B TEMAaTHUYECKUE OJIOKH;

— TEXHOJIOTUU MOJYJBHOTO OOY4EHHMs], AAarollhe BO3MOKHOCTh OO€CIIeUeHHUs
rHOKOCTH mpolecca 00ydeHus, afanTaliui €ro K HHANBUIYaTbHBIM MTOTPEOHOCTSIM
U OCOOEHHOCTSIM  oOydvaromuxcsi (MPUMEHSIIOTCSA, KAk  MNpaBWio, MpHU
CaMOCTOSATEIILHOM OOYUYCHHH CTYACHTOB 110 WHANBUIYAJEHOMY YICOHOMY TUTaHY);

— TexHoJorun  AuddepeHuupoBaHHOT0  00y4yeHus,  00ecleunBaroIIye
BO3MOYKHOCTh CO3/IaHHUSI ONTHUMAIBHBIX YCIOBHH [IJI1 pPa3BUTUS HWHTEPECOB U
CIOCOOHOCTEH  CTYACHTOB, B TOM 4YHCJI€ M CTYACHTOB C OCOOBIMH
00pa30BaTeNbHBIMUA MOTPEOHOCTSAMH, YTO TIO3BOJISIET PEaTN30BaTh B KYJIBTYPHO-
oOpa3oBaTeILHOM TPOCTPAHCTBE YHHBEPCUTETA WICI0 CO3JaHUS  PaBHBIX
BO3MOYKHOCTEH JIJIsl TOJTy4IeHHS 00pa30BaHuUs

— TEXHOJIOTUU AKTHUBHOTO (KOHTEKCTHOTO) OOyUYEHHsSI, C MOMOIIBIO0 KOTOPHIX
OCYILIECTBIISIETCSl MOJAEIMPOBAHUE MPEIMETHOrO, MPOOJIEMHOIO U COIHAIBHOTO
comepkanusi  Oyaymiedt  nmpodeCCHOHAIIBHOW — NEATEIbHOCTH  CTYACHTOB

(MCTIONB3YIOTCSI AKTUBHBIE M MHTEPAKTUBHBIE METOJIBI O0OyUEHHUS) U T. .
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MaxkcumanbHast 3¢G(EeKTUBHOCTh IMEJAarornyeckoro IMpolecca JOCTUraeTCs
yTEM KOHCTPYHUPOBAHUS ONTUMAIBHOTO KOMIUIEKCA MEeJarorn4eCKuX TeXHOJIOTHIA
U (WIM) WX DIEMEHTOB HA JWYHOCTHO-OPHEHTUPOBAHHOM, AESITEIHHOCTHOM,
JMaJIOTHYECKOM OCHOBE M UCMOJIb30BAHUS HEOOXOIUMBIX COBPEMEHHBIX CPEICTB
oOyJeHus.

6. @opMBbI KOHTPOJISI 0CBOEHMS TN CHUILTHHBI

Texymrast aTTecTanus CTYJSHTOB MPOU3BOAUTCS B JUCKPETHBIC BPEMECHHBIC
WHTEPBAJIBI JICKTOPOM U TIpETIofaBaTeeM, BEIyIIUMH MPAKTUYECKUE 3aHITHS 110
TUCITUTUINHE, B CICTYIONNX (opmax:

— ¢pOHTANLHBIC ¥ HHIUBUIYATbHBIC OTIPOCHI;

— KOHTPOJIbHBIE Pa0OTHI;

— 3alUTa UHANBUIYATBHBIX 33 TaHHH.

@OH/BI OIIEHOYHBIX CPEACTB, BKIIIOYAIOIIME THUIIOBBIE WHJIMBUIYaIbHbIC
3a7laHus, KOHTPOJbHBIC Pa0OTHI, TO3BOJISIONIME OIIEHWUTh PE3yJIbTaThl TEKYIIEH u
MIPOMEXKYTOYHOM aTTeCTalui 00YyJaroXCs 10 TaHHOW JUCITUTUIMHE, TOMENIAIOTCS B
NpUJIOKEHUH K pabouelt mporpamme B coorBeTcTBuU ¢ «llonokenueM o doHme
OLICHOYHBIX CPEJICTBY.

[IpoMesxxyTouHast —aTTecTalsi IO pe3yjbTarTaM OCBOCHUS JIUCIUILIIMHBI
MIPOXOJIUT B hopMe:

MMMCBMEHHOTO  3K3aMEHa, BKJIOYAIOIIErO0 TEOPETUYECKHE BONPOCH U
NpaKTUYECKHE 3alaHus. B ciyyae HENOJHOro, CHOPHOIO WA HEKOPPEKTHOIO
BBITIOJTHCHUS 3aJIaHUS TTMCBMEHHOTO JK3aMEHA, JOITYCKACTCS YTOUYHSIONIMA yCTHBINA
OIPOC CTYAECHTa, HAa OCHOBAHMM KOTOPOrO BO3MOYKHA KOPPEKTHPOBKA OLIEHKU
PE3YNBTATOB MPOMEKYTOUHOM arTecTanuu. JJOmyCcK K MPOMEKYTOUHOW aTTECTAIluU
MPOU3BOJIUTCS. HA OCHOBAaHUHU PE3YJIbTATOB TEKYIIETO KOHTPOJIA, a WMEHHO
OTCYTCTBHIO 33/I0JDKEHHOCTEH 10 BCEM BHIaM TEKYIIIETO KOHTPOJIS;

3ayera (MpeamnojiaraeT BBIMOJIHEHHWE BCEX BUJAOB Yy4eOHOW  paboThl,
MPEyCMOTPEHHBIX PaboUeii MporpaMMoii yueOHOM TUCIIUILIIMHBI).

B sx3ameHaImonHyto BeJOMOCTb 1 3a4ETHYIO KHIKKY BBICTABIISIFOTCSI OIEHKH
1O IIKaJie, TPUBEICHHON B TaOIUIIE.

IIIkana oreHUBaHUS XapaKTepI/ICTI/IKa 3HaHU: IPEAMETa U OTBETOB 3adeThl

oTINYHO (5) CryneHT T1ayOOKO M B TOJHOM 0OBEME BIajeeT 3a4TEHO
MIPOrpaMMHBIM MarepuaioM. [ paMOoTHO, HCUEpITBIBAIOLIE
U JIOTMYHO €ro M3jaraeT B YCTHOM WJIM IHCbMEHHOU
¢dopme. IIpu 3TOM 3HAET pEKOMEHI0BAHHYIO JIUTEPATYpPY,
IIPOSIBJIIET TBOPYECKUI MOAXO/] B OTBETAX HAa BOIPOCHI U
MIPaBUJILHO OOOCHOBBIBAET MPUHATHIE PELLICHHUS, XOPOILIO
BJIAJEET YMEHUSAMM M HAaBbIKAMU IIPU BBIIOJHEHUU
IIPaKTUYECKUX 3a/1a4.
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xopouio (4) CryaeHT 3HaeT NporpaMMHBIM MaTepuall, TPaMOTHO U
[0 CYTHM H3JaracT €ro B YCTHOM WM NHCBMEHHOU
dbopmMe, gdomyckas HE3HAYUTENbHbIE HETOYHOCTH B
YTBEPXKICHUX,  TPAKTOBKAX,  OINPEHCICHUSAX U
KaTeropusix Uil HE3HAUUTEIbHOE KOJIMYECTBO OLITHUOOK.
[Ipu »>TOM BiIageeT HEOOXOAUMBIMH YMEHHUSIMH U
HaBbIKAMH IPH BBINOJIHEHUHU NPAKTUYECKUX 3a/a4.
yIoBIETBOPUTENbHO | CTyIEHT 3HAET TOJBKO OCHOBHOW HPOTrpaMMHBIN
(3) Marepuan, JOIYyCKaeT HETOYHOCTH, HEI0CTaTOUYHO
yéTkue (OPMYIHMPOBKH, HEMOCIEI0BATEIILHOCTE B
OTBETaX, M3JaraéMblX B YCTHOM WM NHCbMEHHOMN
¢dopme. IIpu 3TOM HETOCTATOYHO BIAICET YMEHUSIMH H
HaBbIKAMHU IIPU BBIIIOJIHEHUM IPAKTUYECKHUX 3aJad.
Jomnyckaet 10 30% ommbOK B M3J1araéMbIX OTBETaX.
HEYJOBJIETBOPUTEIbHO | CTYJEHT HE 3HAET 3HAYUTEJIbHOW YaCTH IPOTPAMMHOTO | HE 3a4TE€HO
2 Marepuana. Ilpm 3TOM nomyckaer NpUHLIMIIKAIBHBIE
OIIMOKK B JOKa3aTelIbCTBAX, B TPAKTOBKE IMOHITHHA U
KaTeropuil, MpOsBIIAET HU3KYIO KYJIbTYpPYy 3HAaHUU, HE
BJIAJICET OCHOBHBIMM YMEHHUSMH U HaBbIKAMHU IpU

BBIMIOJIHEHUHM  TMpakTHYeckux  3amad.  CTynmeHT
OTKa3bIBAa€TCd OT OTBETOB Ha JIONOJHHUTEJIbHbIE
BOIPOCHI.
7. Y4eOHO-MeTOAMYECKOE U NporpaMMHO-UHGpOPMaLIMOHHOE

o0ecrnieyeHne AMCHUIIUHBI:

a) OCHOBHAs JIMTepaTypa:

1. Kupkunckuit A.C., MaTemaTrudeckuii aHainus3 : Y4ueOHoe mocooue i By30B
| Kupkunckuii A.C. - M.: Akagemudeckuit [Ipoekr, 2019. - 526 ¢. (Gaudeamus) -
ISBN 978-5-8291-3040-4 - Tekcrt : anextponHsii / DbC "KoHncynpranT crygenTa"
. [caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785829130404.html. -
Pexxum nocryna : mo noamnucke.

2. Maxkcumenko B.H., Kypc wmaremarmyeckoro ananm3a : y4eOHUK /
Makcumenko B.H. - Hoocubupck : M3a-so HI'TY, 2016. (Cepus "YueOHuku
HI'TY") - ISBN 978- 5 7782-2914-3 - Texcr : anextponnsiii // DbC "KOHchILTaHT
cTyaeHTa" [caitT]. - URL :
http://www. studentllbrary ru/book/ISBN9785778229143.html. - Pexxum goctyma :
IO TTOJIITUCKE.

3. Maransikuiit M.A., Teopus BepossiTHOCTENW U MaTeMaTU4yecKasi CTaTUCTUKA
: yqe6HI/H< / M.A. Maransimkuii, I'.A. Xaukesuu - Munck : Beimr. mk., 2017. - 591

- ISBN 978-985- 06 2855-8 - Texkct : snektponnsii / ObC "KoncympTanT
CTY)ICHTa [caliT]. - URL :
http://www. studentllbrary ru/book/ISBN9789850628558.html. - Pexxum mocryna :
IO TTOJIITUCKE.

4. TlonoB B.C., JIuneiinas anreodpa : yue6Hoe nocooue / B.C. ITonos - M. :
M3natensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-
5 - Tekcr : anextponnsiit / OBC "Koncynbrant crynenrta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785703843055.html. - Pexxum goctyma :

I10 IMMOAITHCKE.
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5. Ueromun A.I1., Jluneiinas anrebpa u aHAIUTHYECKAs] TEOMETPHUS : yaeOHOe
nocobue / Uerommn A.Il. - PoctoB u/]], : U3n-Bo FODY, 2015. - 150 c. - ISBN 978-
5-9275-1728-2 - Tekcrt : anexkTpouHsblil // OBC "Koncynbrant crygenTa” : [cair]. -
URL : http://www.studentlibrary.ru/book/ISBN9785927517282.html. - Pexum
JIOCTYTIA : TIO TOJIITUCKE.

0) 10OMOJIHUTEILHAS JIUTepaTypa:

1. bexnemumes /. B. Kypc ananutrdeckoi reoMeTpuu U JIMHEHHOM anreOpsl
[Tekcr] : yueonuk / [[. B. beknemurmes. - 5-¢ u3z., mepepad. - M. : Hayka, 1984. —
320 c.

2. bepmanTt A. @. KpaTkuii Kypc MaTeMaTHIeCKOTO aHanm3a [ TekcT] : yaeOHuK
| A. ®. bepmanr, U. I'. ApamanoBuu. - 8-¢ u3n., ucnp. u joi. - M. : Hayka, 1973. —
720 c.

3. bepman I'. H. COopHuK 3a7a4 0 KypCy MareMaTU4ecKoro aHaiausa [ Tekcr]
: yue0. mocobue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.

4. Jauko II. E. Beicmias maremaTuka B yNpaKHEHUSX U 3agadax: Yueo.
[Toco6ue mis By3oB / I1. E. lanko, A. I'. Tlonos, T. 5. KoxxeBuukona, C. I1. Jlanko.
— 7-e w31, uctp. - M. : OO0 «M13narenbctBo ACT»: OO0 «3narensctBo «Mup u
O6pazoBanuey, 2014. - 816 c.

5. Knerenuk JI. B. COopHUK 3a71a4 MO aHAIUTHYECKOU reoMeTpuu [Tekcrt] :
yue6. mocooue nis Bry3oB / JI. B. Knerenuk ; mox pea. H. B. Edbumoga. - CIIG. :
"CnenmanbeHas nureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Beiciias matemartuka. Kypc neknuii. Y. 1 [Teker] / B. M.
['pubanos, H. M. Kpamaps, O. II. llIsex. - Jlyranck : U3n-so BHY um. B. Jlans,
2002. - 164 c.

7. I'pubanoB B. M. Beiciias matematuka. Kype neknuii. Y. 2 [Teker] / B. M.
['pubanos, H. M. Kpamaps, O. II. llIsexn. - Jlyranck : U3n-so BHY um. B. Jlans,
2002. - 144 c.

8. I'pubanoB B. M. Briciias maremartuka. Kypc neknuit. Y. 3 [Teker] / B. M.
['pubanos, H. M. Kpamaps, O. I1. [lIsen. - Jlyrauck : U3n-Bo BHY um. B. Jlans,
2003.- 174 c.

9. Tapamanckuiit M. T. Teopus BeposSTHOCTEH U MaTeMaTHYECKas CTATUCTUKA
[Tekct] : yue6. mocodue / M. T. Tapamanckuii. - JIyranck : U3a-so BHY, 2001. —
174 c.

10. I'mypman B. E. PykoBOICTBO K pEHIEHUIO 3a/1a4 110 TEOPUHU BEPOATHOCTEN
1 MateMmaTudeckoi cratuctuke [Tekcer] : yueO. mocobue Jyisi CTYIeHTOB BTY30B / B.
E. I'mypmas. - 3-e u3z., nepepad. u gom. - M. : Beicmas mkomna, 1979. - 400 c.

11. IToxunaes B. @. Teopus BEpOSITHOCTEN B 3a/1a4ax ¢ pemieHUsIMHA [ TekcT] :
yue0. nocoodue / B. ®@. Tloxkunaes, A. B. Ckpunnukosa. - JIyranck : 3g-so BHY
uM. B. Jlans, 2004. - 368 c.

12. IIneitnep B. E. KpaTkuii kypc Bbiciieit marematuku. B 2 1. [Tekcr] : yueoO.
nocobue / B. E. ueiinep, A. U. Cnynkuii, A. C. lllymoB. - 2-e uza., nepepad. u
nor. - M. : Beicmr. mkoia, 1978. - 328 c.

13. Bentuens E. C. Teopus BepositHoctelt [Teker] / E. C. Bentuens, JI. A.
OBuapos. - M. : Hayka, 1969. - 368 c.
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14. CoopHuk 3amay mo mareMatuke st BTy30B. Y. 1. JIuneiinas anreOpa u
OCHOBBI MareMmaruuyeckoro aHaiuza [Tekct] : yueO. mocobue / mox pen.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

15. CoopHuK 3aga4 o MaTeMaTuke 1 BTy30B. U. 2. CrnenuanbHbIe pa3eibl
MatemaTudeckoro ananusa [Tekcr] : yue6. mocobue / mox pen.: A. B. Ebumosna, b.
I1. JemunoBuua. - M. : Hayka, 1981. - 368 c.

16. COopHuk 3a7a4 1o maTemaTuke Juist BTy30B. Y. 3. Teopus BeposiTHOCTEN 1
MaTeMaTndeckas cratuctruka [Tekcr] : yued. mocodue / mox pen. A. B. Edumosa. -
2-e 3., mepepad. u gom. - M. : Hayka, 1990. - 428 c.

17. byrpos . C. Beicmias marematwka. B 3 1. Jluddepennuanpaoe u
uHTerpansHoe ncuucienune [Tekcr] : yueOnuk mis By3oB / 5. C. byrpos, C. M.
Hukonsckwii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

18. KynpssueB B. A. Kpatkuii kypc Bbicuieit matematuku [Tekcr] : yueb.
nocobue / B. A. Kynpssues, b. I1. JlemunoBuu. - 4-e¢ usf., nepepad. u goi. - M. :
Hayka, 1975. - 624 c.

19. ITuckynor H. C. luddepeHnnanipbHoe 1 HHTETpaIbHOE UCUUCIICHHS: JIJIs
BTY30B. [Tekcr] : yue6. mocobue / H. C. ITuckyHnos. - 13-e uzn. - M. : Hayka, 1985.
- 560 c.

20. byrpos 4. C. IuddepenuuansHoe u HHTErpaibHoe ucuncienue [Tekcr] :
yueOnuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKHUE YKAZAHUS:

1. Metonuueckue peKOMEHAAIMU U COOPHUK MPUMEPOB JI BBIMOJHEHUS
VHIVBUIYaJIbHBIX 3aJlaHUM MO BbICIIEd MaremaTtuke. Paznen: «JIlunelHas u
BEKTOpHasi anreOpa» [IJis CTYJCHTOB WHXEHEPHBIX, DJJICKTPOTEXHUUYECKUX U
PKOHOMMYECKHX HaIpaBJICHUN MOJATOTOBKH [DIEKTPOHHBIN pecypc] / cocT.: B. B.
Maisriit, /1. B. Mansrid, B. C. Illenokos. - JIyraack : JIHY um. B. lans, 2019. - 156
C.

2. MeToauueckue yka3zaHus K MPaKTUUeCKon paboTe no nucuuruinHe “Boicias
MateMatuka’” [DnexkTpoHHbil pecypc] . U.1 : Jluneiinas anreOpa v aHaIUTHYECKas
reometpusi / coct.: B. B. Mansiit, /1. B. Mansrii. - Jlyranck : JIT'Y um. B. Hans, 2015.
-82c.

3. Meroauyeckue yka3aHus K IpakTUYECKol paboTe 1o quciuruinie “Bricimas
MatemaTuka” [DnekTpoHHblit pecypc] . U. 2 : Juddepenuuansuoe nucuncienue /
coct.: B. B. Manwiit, J[. B. Maunsiid. - JIyrauck : JII'Y um. B. ans, 2015. - 71 c.

4. Meroaudeckue yKka3aHus K MPakTHYecKoi pabote no auciuruinie “Briciias
MateMatuka’” [DneKTpoHHbI pecypc] . Y. 3 : UaTerpansHoe ncuucienue / coct.: B.
B. Mansriii, 1. B. Mansiit. - JIyrauck : JII'Y um. B. [Hang, 2015. - 70 c.

5. MeToanueckre ykazaHus K IpaKTHIECKON paboTe Mo JUCHUIUIUHE “Bpicias
MaremaTuka’ [DnekTpoHHbId pecypc] . U. 4 : OyHKUUM MHOTHX MEPEMEHHBIX.
Huddepennmansubie ypaBaenus / coct.: B. B. Manwri, J[. B. Mansiid. - JIyranck :
JITY um. B. Hansa, 2015. - 67 c.

6. MeTtoanieckue yKa3aHus K IPaKTUIECKOi padboTe 1o quciuruinie “Boiciias
MateMatuka’” [DnexkTpoHHbl pecype] . U.5 : Paasl / coct.: A. B. Bumnesckwii, B.

B. Manwiit, /. B. Mausiit. - JIyranck : BHY um. B. Tans, 2013. - 80 c.
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7. MeTtoanieckue yKa3aHus K IPaKTUIECKOi padboTe rmo qucruruinHe “Bricmias
MareMatuka”’ [DnekTpoHHbld pecypc] . U.6 : KparHble, KpHUBOJMHEWHBIE,
MOBEPXHOCTHBIE MHTerpasibl. Teopust moms / coct.: A. B. Bumnesckuii, B. B.
Mausiid, JI. B. Mansiid. - JIyranck : BHY um. B. Jansa, 2013. - 80 c.

8. Meroauueckue yka3aHus K MpakTUuecKon padote no aucuumuivae “Teopus
BEPOSAATHOCTEW M MareMaTW4yecKash CTaTUCTHKA [DIJEeKTpoHHBIM pecypc] . Y.l :
Teopus BeposiTHOCTEH / cocT.: A. B. Bumnerckuii, B. B. Mansiit, /. B. Mansrii. -
Jlyranck : BHY um. B. Jlana, 2013. - 97 c.

9. Metoauueckue ykazaHus K IpaKTHUECKOi padoTe no nucuuruiine “Teopus
BEPOSTHOCTEM M MaTeMaTWyecKash CTaTUCTHKA  [DJEeKTpoHHBIM pecypc] . U.2
Maremarnueckast cratuctuka / coct.: A. B. Bummenckuii, B. B. Maisnii, J[. B.
Maunsiid. - JIyranck : BHY um. B. [lans, 2013. - 87 c.

I) HHTEPHET-pPecypcehl:

MunuctepcTtBo oOpa3oBanus W Hayku Poccuiickoit ®denepanmun — baza
JlaHHBIX Marematuyeckux Pecypcos Poccun
http://www.mathnet.ru/index.phtml/?&option_lang=rus

EctecTBeHHOHaY4YHBIN 00pa3oBaTeNIbHBIN mopTan http://www.en.edu.ru/

HNuTepHer-YHuBepcuTer NudopmanmoHHbix TexHomoruu
http://www.intuit.ru/
Maremaruka Ha CTpaHULIaX

www.http://sbras.ru/win/mathpub/math_www.html

Hayunas snexkrponHast oubmuoreka http://elibrary.ru/defaultx.asp

Oob1epoccuiickuii MaTeMaTUYECKUI nopTa Math-Net.Ru
http://www.mathnet.ru

MuHuCTEpCTBO HAayKW M BbICHIEro o0Opa3oBaHMs W Hayku Poccuiickoi
deneparuu — https://minobrnauki.gov.ru/

®denepanbHas chayxk0a 1Mo Ham3opy B chepe oOpa3oBaHus M HAYKH —
http://obrnadzor.gov.ru/

[Topran @enepaibHBIX TOCYAAPCTBEHHBIX OOPA30BATEIBHBIX CTaHAAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbhblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EamHOe OKHO 1OCTyma K 00pa3oBaTelbHBIM
pecypcamy» — http://window.edu.ru/

denepanbHbIl  1IEHTPp HHPOPMAITMOHHO-00pPA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIEKTPOHHBIE OMOTHOTEYHbIE CHCTEMbI H PeCYpPChl

OnexkTpoHHO-OMOMMoTeyHass  cucrema  «KoHCynpTaHT — CcTyAeHTay  —
http://www.studentlibrary.ru/cgi-bin/mb4x

NudopmanuoHHbIH pecypc OnodJInoTEKH o0pa3oBaTeIbHOI
OpraHu3anuu

Hayunas 6mbnmoreka nmenu A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MatepuajbHO-TEXHHYECKOE 0O0ecneyeHue TUCIIUTNTIMHBI

OcBoeHne MUCLUILIMHBI

npeamnojiara€t MCIOJb30BaHUC aAKaACMHNYCCKHUX

aYHHTOpHﬁ, COOTBCTCTBYHOIIHUX I[CﬁCTBYI-OHIPIM CAHUTApPHBIM U IIPOTHUBOIIOKAPHBIM

IIpaBuJIaM X1 HOpMaM.

Hpoqee: pa6oqee MCECTO IIPCIIOAaBaTClIsI, OCHAIICHHOC KOMIIBIOTCPOM C

noctynom B HTEpHET.

[IporpammHuoe obecrieyeHue:

DOYyHKIUOHATIBHOE
Ha3HaAYeHHe

BecniatHoe
nporpaMMHoe
odecmeueHue

CcblIKHA

OducHbIii makeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OnepannroHHas https://ubuntu.com/

cucrema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

ITouyTOBBIN KJIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

®daitn-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/

I padusecui GIMP (GNU Image http://www.gimp.org/

HYCCKUN . . . . .

S KTO Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAaITop Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuomneiiep VLC http://www.videolan.org/vic/
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