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Jluer cornacosanus PITY /1

PaGouas nporpamma  yueOnoii wmcimmmmnn - «Marematuka»n 10 nanpasicHuio
noarotoskn 23.03.03 Dkennyaraups rpanciopTHo-TreXnoJ0rHIccKuX Matmi U KOMIIICKCOB.
~19c¢.

PaGowas nporpamma yueGnoii juemmnn «Maremaruian cocrasiena Ha 0CHOBE
GeacpanTbHONO TOCVIAPCTBEHHOTO 00PA30BATCILHONO CTaljlapTa BhICHIEro obpasoBaHus 10
HaNPar1ICHo noarorosku 23.03.03 Dxenayaraims TpancioprHo-TeXHOJOTHIECKHX MAlIHH 1
KOMILICKCOB, YTBEPHJICHHOTO NpHKazoM Muunmncrepersa Haykud W BbICHIEr0 0Dpazoranus
Poccuiickoit @eaepaunn or 07 asrycra 2020 roga Ne 916 (¢ usMeHeHUsIMH U JIONOTHEHUAMM ),
3aperueTpupoBanioro B8 Muuncreperse  10CTHIMH Poccuiickoii  Deaepatnu
ancuuinanisl B @TBOY BO JITY um. B, lansy.

COCTABMTEJIM
KaH. TeXH. HayK. JI01L.. 3aBenyioiunii kadeapoii npuknannoi maremaruku Maneriii B. B.
KaH. TeXH. HayK. JOIL.. IoneHT Kadeapsl npuknannoi marematiky bykpees B. B.
CTaplKi npenojasaresb kadeapsl npuKiIagHoi MaremMaTuku bykuna A. K.

Pabouyas nmporpaMma AMCUMILIMHBI YTBEpIKIEHA HA 3acCe
MaTeMaTHKH

18 anpens 2023 r., mpoTokon Ne 10

WU Kadeapsl MPHKIATIHOH

3aBenyromuit kKadeapoi NpUKIAIHONR MaTEMATHKH Manerni B. B.
IlepeyTBepxkiena: « _ » 20 r., npotoko

Cornacogana:
JlupekTop HHCTHTYTa TPAHCTIOPTA H JIOTHCTHKH buikanopos B.B.
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PekomenjoBana Ha 3acelaHuu  yueGHO-METOIMYECKON KOMHCCHM  (aKy/bTeTa

KOMIMBIOTEPHBIX CHCTEM W HHOOPMALIHOHHBIX TEXHOJIOrHH
19 anpens 2023 r., npotokon Ne 8

Ilpeacenarenn yuebHO-MeTOAMUECKON KOMHCCHH (akynbreta KOMIIbIOTEPHBIN CHCITM 1
UHGPOPMALIMOHHBIX TEXHOJIOI U Berposa H. H.
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CTpyKTypa U coep:KaHue TUCUUILIHHbI

1. Hean u 3a1a4u TUCUMILIUHBI, €€ MeCTO B Y4eOHOM Mpoiecce

JlucruminHa TpeCcTaBIseT COOO0H HW3II0KEHHE OCHOBHBIX IOJIOKEHUN
MaTEMaTUYECKOr0 aHallh3a, aHAIUTHYECKOW TeOMETPHUH, JIMHEWHOW alreOphl,
TEOpPUU BEPOATHOCTEH W MATEeMaTHYECKOM CTAaTUCTUKU HEOOXOIUMBIX JIJIst
M3YUYCHHUS CIEIUATIBHBIX JUCIUTLINH.

[lenp W3yyeHUs NUCHMIUIMHBI — OBJAJCHUE CTYAEHTAMH HEO0OXOIMMbIM
MaTeMaTUYECKUM ammapaToM, MOMOTAIOIIUM aHAJIU3UPOBATh, MOACIUPOBATh U
pelaTth 3a7a4u B paMKax MPUKIAIHBIX UCCIEIOBAHUM

3amaun: pa3BUTHE JOTUYECKOTO U aOCTPAKTHOTO MBIILICHUS CTYJIEHTOB;
OBJIaJICHUE CTYJEHTAMH METOJAMHU UCCIICOBAHUS U PEIICHUS MAaTEMaTUYECKUX
3a/7a4, BBIPAOOTKA Yy CTYACHTOB YMEHHS PACIIMPSIThH CBOM MAaTeMaTUYECKHUE
3HAHUS U MPOBOJAUTH MAaTEMAaTUUYECKUI aHAIN3 TIPUKIAIHBIX 3a/a4.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

Jucnnmmaa «MartemaTrkay BXOJUT B MOIYJIb €CTECTBEHHBIX TUCIUIUINH
00s13aTeIbHON YacTH y4eOHOro IJIaHa.

HeoOxoauMbIMKH  yCIIOBUSIMU  JUJIsl OCBOEHUSI JTHUCLMIUIMHBI SBIISFOTCS:
3HaHHWE DHJIEMEHTapHOM MaTeMaTHKU: alreOpbl, T'€OMETPUHU, 3SIEMEHTAPHBIX
(YHKIIMI 1 OCHOB MaTeMaTU4E€CKOr0 aHaJIN3a; YMEHUS PelllaTh TUIIOBBIC 3a/1a4H
DJIEMEHTAPHOM  MATEMATHKW;  HABBIKA  MBICIHUTEIBHOW  JIESITEIBHOCTH,
JOTUYECKOTO AaHAJIN3a, MAaTeMaTHYECKOr0 M TEOMETPUYECKOTO MBIIIIECHUS.
SBiseTcst OCHOBOM I U3YyYEHUS CIIELMANIBHBIX JUCLUIUIVH.

3. TpeboBaHusl K pe3yJibTaTaM 0CBOEHUS COAEPKAHMS U CHUTLTHHBI

CTyneHTsl, 3aBEpIIMBIIME W3y4YeHUME AUCUUILIMHBI «Martematnkay,
JNOJDKHBI  3HATh: OCHOBHBIEC IOHATUS M METOABI MATEMAaTUYECKOIO aHaiau3a, B
yacTu Ju(pPepeHMalIbHOTO U WHTErPAJIbHOTO HCYHCIEHUS, TEOPUH PSJIOB;
TEOpUU  JIMHEWHOW  anreOpbl;  aHATUTUYECKONM  T€OMETpUHU;  TEOpPUHU
muddepeHnnanbHbIX YpaBHEHUN; TEOPUH BEPOSITHOCTEW M MaTEeMaTHYECKOM
CTaTUCTHKH, B YACTH ONMCAHUS CIyYalHBIX SIBJICHUMN, YUCIOBBIX XapaKTEPUCTHUK
CIy4YalHBIX BEJIIMYMH W CIYyYalHBIX BEKTOPOB, METOJOB CTATUCTUYECKOTO
aHanusa.

YMETh: UCHOJIb30BAaTh METOIbl MATEMATHUUECKOTO aHAIN3a, AHAIUTHYECKON
reOMETpUH, TUHEHHOU anreOphl, TeOpUH PYHKIIUN KOMIIJIEKCHOTO NIEPEMEHHOTO,
TEOPUHU BEPOSTHOCTEW U MATEMATUYECKON CTATUCTUKH; UCIIOJIB30BATH OCHOBHBIE
npuéMbl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX; pellaTh TUIOBBIC 3aJauu;
oOpamiarbcsi K MHPopMaoHHBIM cuctemaMm (MHTepHeT, cipaBo4Has U Apyras
MaTeMaTH4YecKasi JIUTepaTypa) JUlisl NOMOJHEHUSI U YTOUHEHHS! MaTeMaTHYECKHUX
3HAHUMU.



BJIAJ€Th. MAaTEMATUYECKUMHU MOHSATUSMU U CUMBOJIAMH JJI BBIPAXKEHUS
KOJTMYECTBEHHBIX M KAYE€CTBEHHBIX OTHOIICHUH, MAaTEMAaTUIECKUMHU METOTAMH U
aNTOPUTMAMH B TIPHIIOKCHUSAX K TEXHUYECKIM HayKaM.

[lepeunciienHble pe3ynbTaThl O0pa30BaHUs SBISAIOTCS OCHOBOM JJist
dbopmupoBanus cieayromux KommereHuid (B cootBerctBur ¢ ®I'OC BO un
TpeOOBaHUSIMU K pE3yJbTaTaM OCBOCHHSI OCHOBHOM TmpodeccroHambHOM
oOpazoBarenbHo# mporpamMmbl (OITOIT BO): ob6menpodeccnoHalbHbIX:

OIIK-1 crnocobeH NpUMEHSTh €CTECTBEHHOHAy4YHbIE U OOIIEMH)KEHEPHBIE
3HaHMUS, METOJIbl MAaTeMaTHYECKOTO aHaliu3a U MOJEIUPOBAHUS B
npoecCHOHANTEHOM TSI TETEHOCTH

4. CTpyKTYypa U coiepKaHue TUCUUILIHHBI

4.1. O0beM y4eOHO# TUCUMILUIUHBI U BHAbI y4e0OHOIi padoThl

O6beM vacos (3.€.)

But yue6HOi paGoThI Ounas OuHo3ao4yHas 3aouHas
dbopma dhopma dbopma
Oo0m1ast yueOHast Harpy3ka (Bcero) 576 (16 - 576 (16
3a4. ef) 3a4. ef)
OO0s3aTenbpHAs ayJIUTOpHAs yueOHas 256 - 34

Harpyska (Bcero)
B TOM YHUCIJIC:

Jlexnuun 128 - 24

CGMI/IHapCKI/Ie 3aHATHUA - - -

[IpakTnueckue 3aHATHS 128 - 24

JIaGopaTopHble pabOThI - - -

KypcoBas paboTa (KypcoBoii mMpOeKT) - - -

WNunuBuayansHOE 3aaHNE 12 - 12
CamocrosrenbHas paboTa cTyaeHTa (BCero) 320 - 528
dopma arrecTanuu HK3aMeH; - HK3aMeH;
3a4er; 3a4er;
HK3aMEH; HK3aMEH;
3a4er 3ayer

4.2. Conep:xaHue pa3/ieioB IHCHUNINHBI
Cemectp 1
Tewma 1. Jluneitnas anre6pa
Marpunpl. Onepanuu  Haxg  wmatpuuamu.  Onpenenurtenu. (CBoMcTBa
OIIPEIICIIUTEIIEH. Pa3znoxenune  ompenenuresei. MeTtonbl
BBIYUCIICHUS onpeaenuTencii. O0paTHas MaTpuIia.



Martpuunbie ypaBHeHus. Panr martpuipl. CHUCTEMBbl JIMHEMHBIX
anreOpanyeckux ypaBHeHUH. Marpuunbli Meroa. Meroa
Kpamepa. Metox Taycca. Teopema Kponekepa—Kamnemnm.
@yHIaMEHTaJbHAs CUCTEMA PELIECHUM.
Bektopel. JluHelHbIE omnepauuu Haja BekTopamMu. JIuHelHas
3aBUCUMOCTh BekTopoB. basuc. Koopnunatel BekTopa B Oasuce.
JIelicTBUS ¢ BEKTOPAMU B KOOPAMHATHOM ITPEACTABICHUH.
JlekapToBa cucrema KoopauHAT. I3meHeHume KoopauHAT Ipu
3aMeHe 0a3uca ¥ Hayajga KOOpUHAT.
[Ipoekuust BekTopa. CKalApHOE NPOU3BENCHHE BEKTOPOB.
BekropHoe npousBeneHne BeKTOpoB. CMENIaHHOE TPOU3BEICHUE.
JIluneitnpie omnepatopbl Ha MIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHbIE 3HAYEHMS JIMHEHHOro omepatopa. KBagpartuuneie
bopMBL.

Tema 2. AHanuTHdeckasi T€OMETPHS

[Ipocrenmme 3a1a4u aHATUTUYECKON T'€OMETPUH Ha INIOCKOCTH. Y PABHEHUE
JUHUA Ha IUIOCKOCTH. YpaBHEHUE MPSIMONM C  YIJIOBBIM
K03 dunrieHTOM. YpaBHeHue pAMON Cc YTJIOBBIM
KO3 UIUEHTOM, MPOXOALIEH Yepe3 TaHHYI0 TOUKY. Y paBHEHHE
npsIMOM, Mpoxojsuied depe3 JBe JnAaHHble Touku. OOmiee
YPaBHEHHE TPSIMOM. YpaBHEHHE TIPAMOM B  «OTPE3KaAX».
HopmaneHoe ypaBHeHue npsmoii. Kpusbie BToporo nopsiaka.
YpaBHEHHE NOBEPXHOCTU B IPOCTPAHCTBE. Y pAaBHEHUE IIIOCKOCTH,
MPOXOJAIIEH Yepe3 NaHHYK TOYKY, C 3aJaHHBIM HOPMaJbHBIM
BeKkTOpoM. O0111ee ypaBHEHHE TUIOCKOCTH. Y paBHEHUE IJIOCKOCTH
B «OTpE3Kax». YTOJN MEXIy HABYMs IUIOCKOCTAMH. Y CIOBUS
MapajuIeIbHOCTH W TEPIECHIUKYJSIPHOCTH JBYX IUIOCKOCTEM.
HopmanbHOE ypaBHEHHE IUIOCKOCTH. PaccTosiHMe OT TOYKH H0
IUIOCKOCTH. YPABHEHUE TUIOCKOCTH, MNPOXOMSAIIECH Yepe3 TpH
TOYKHA. YPAaBHEHHs MPSAMOW JIMHUM B  IIPOCTPAHCTBE.
KanoHnueckne ©  mapaMeTpUYECKHME YPABHEHHS  MPSIMOM.
YpaBHEHHS TPSAMOM, IPOXOAAIIECH Yepe3 ABE TOUKHU. YTOJ MEXKITY
JIBYMSI MPSAMBIMHU. YcnoBus MapajuieIbHOCTH u
NEPIEHINKYJAPHOCTA JBYX HpsAMbIX. lIpsMas ¥ miIoCKOCTh B
IIPOCTPAHCTBE: YIrOJ MEXIy NPSIMOM U IUIOCKOCTBIO, YCIIOBHS
MEPECEUEHUs] MPSAMOU IUIOCKOCTH, YCIOBHS MAPAIIIENBHOCTH H
MEPIECHINKYJIIPHOCTH NMPSAMOU U MIIOCKOCTH.
Kpussie Broporo nopsiaka. Jmrc. ['unep6osa. [Tapabona.
[ToBepxHOCTH BTOpOro nopsaka. L{ummHapuyeckue noBepXHOCTH.
Cdepa. Konycwl. Dmmuncous. ['mmepGomouast. [lapabomonmpbr.
['eomeTprueckne CBOMCTBA 3TUX TOBEPXHOCTEM.



[lonsipHpie KOOpAMHATBI Ha IUIOCKOCTH. Crimpans Apxumena.
[Hunmuaapuueckue u chepuyeckue KOOpAUHATHI B MIPOCTPAHCTBE.
Pasnuynbie crmocoObl 3amaHusl JUHUM W TOBEPXHOCTEH B
MIPOCTPAHCTBE.

Tema 3. MaremaTuueckuii anammn3

MHuoxxecTBa BeniecTBeHHBIX yuces. DyHkiusa. O6nacth ee omnpeneacHus.
Croco6sl  3amanusi. OCHOBHBIE JJIEMEHTapHbIE (QYHKIMH, HX
cBoiicTBa U rpaduku. UncnoBbie MOCIEI0BATENFHOCTH, UX POJIb B
BBIYUCIIUTEIBHBIX npoleccax. [Ipenen YUCIOBOM
nocienoBaTenbHocTH. CyliecTBOBaHME TIpeliesa MOHOTOHHOMU
OTrpaHUYEHHOM MOCJIEI0BATEIbHOCTH.
[Ipenen  ¢GyHKIUMHA, OCHOBHBIE TIOHATHS W CBOMCTBA.
OnHocTopoHHME mipenenbl. llepBbIi M BTOpOM 3aMedaTesIbHbIC
npenensl. Ilpenen ¢ynknuum B OeckoHeuHocTH. Ilpenensr
MOHOTOHHBIX (yHKUMN. beckoHeuHO Manble (YHKIMU U HX
cBoiicTBa. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKIUH.
HenpepriBHOCTh (pyHKIIMM B TOuke. HempephIBHOCTH OCHOBHBIX
aneMeHTapHbIX QyHkumid. CBolicTBa (DyHKUUH, HENPEPHIBHBIX Ha
OTpE3KEe: OrpPaHUYECHHOCTh, CYUIECTBOBAHHWE HAMOOJBIIETO,
HAaUMEHBILIEro U IPOMEKYTOUHBIX 3HAUECHHM.
Huddepenunanpsioe ucuncieHne GyHKIUA OAHOW MEPEMEHHOM.
[IpousBoaHas GpyHKIIMH, €€ CMBICII B pa3IMYHbIX 3a1a4ax. [[paBuna
HAXOXJEHUsI Mpou3BoHOM. [Ipon3BogHas CIOXKHOW M 0OpaTHOM
GyHKUIUU. HuddepenunpoBanue GyHKUHH, 3a1aHHBIX
MapamMeTPUIECCKUM oOpazom. [TonsiTue byHKIUY,
muddepennupyemoit B touke. Juddepennuan ¢GyHKIUH, €ro
reoMeTpuyeckuid cmpici. OOllee NpeNCcTaBIEHUE O METOJax
nuHeapuzanuu. MHBapuaHTHOCTHE  dopmbl  auddepenuana.
[IpousBogusie U auddepeHnHransl  BBICIIMX MOPAIKOB, HX
cBoiictBa. Toukm oskcTtpemyma @yHkiuu. Teopema @epma.
Teopemsl Poms, Jlarpanxka, Komn u ux npumenenue. OCHOBHbBIE
Teopembl 0 auddepenumpyembix GyHknusx. Heonpenenennoctu
U HX PaCKpBITHE C MOMOILIBI mnpaBwia Jlonuransa. Popmyssl
Teinopa u Maknopena. [IpeacraBieHrne OCHOBHBIX AJIEMEHTAPHBIX
bynkuii mo popmyne Teiinopa. [Ipumenenus hopmyn Teinopa.
[Ipumenenune b depeHnnanTbHOTro VCUYUCIICHUS TUISl
UCCJIeIOBaHUS (DYHKIIMII M MOCTPOEHUs UX TIpapuKOB Y CIOBUS
MOHOTOHHOCTH (DYHKITMH. DKCTpeMyMbl (YHKIIMHA, HEOOXOIUMOE
ycnoBue. Jlocratounsle ycioBus. OTbICKaHME HauOONBIIETO U
HAaUMEHBIIIEro 3HaueHUs QyHKUMM, guddepeHnupyemMon Ha
otpeske. MccnenoBanue BIMYKIOCTH (yHKIMK. Touku neperuoda.
AcuMnToThl  (QYHKIUH. [Tonsitue 00 acUMOTOTUYECKOM
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paznoxkenun. OOmas cxeMa HcciaeqoBaHus (PYHKIUM U
MOCTpOeHUE ee Tpaduka.
Cemectp 2

Tema 3. MaTtemMaTnyeckuii aHaIu3

Heonpenenennsiit materpai. [leppooopasnas. HeonpeneneHHslii HHTErpal
U €ro CBOWCTBA. ['€OMETpMYECKUM CMBICI HEOIPEACIECHHOTO
uHTerpana. Tabiuia HeonpeAaeleHHbIX nHTerpanoB. [Ipocrelimme
MPUEMBI UHTETPUPOBAHUSL.
Hcnonp3oBanue Tabmauil nuHTErpajioB. MHTErpupoBanue o 4actiam
M 3aMEHOM TmepeMeHHOM. VHTerpupoBaHme  MPOCTEHUIINX
panuoHaNbHBIX Jpo0ei. Pasznoxkenune aApoOHO-parMmOHAIBHON
GyHKIIMM Ha mpocTedme JApoOu. MeToAbl  BBIUMCICHHS
HEOIPEIEIEHHBIX K03((PUIIEHTOB. NuTterpupoBanune
IpoOHOpalMOHANBHBIX (yHKIUN. MHTEerpupoBaHHEe HEKOTOPBIX
UPPALMOHATBHBIX ~ (YHKUMA W BBIPAKEHHUM, COJEpKAILIUX
TPUTOHOMETPHUYECKHUE (GyHKUIHU. WNuTterpupoBanne
muddepeHnnanTbHbIX OMHOMOB. [Ipumenenue
TPUTOHOMETPUYECKUX  TOJCTAHOBOK  JUII ~ MHTETPUPOBAHMS
coJiep KalluX paguKaibl (yHKIHMN.
OnpeneneHHbpli  MHTErpajl M €ro  NPWIOKEHMs.  3ajauu,
IPUBOJAIIAE K  TMOHSATHIO  ONPENEIICHHBIX  HMHTETPAJIOB.
NuTterpanpHbie cyMMbl. OnpeaeneH bl HHTETPaN U €r0 CBOKCTBA.
Teopema o cpegneM. [IponsBogHas MHTErpaa Mo €ro BEPXHEMY
npeneny. ®opmyna HeroTtona-JIeitonuna. OCHOBHBIE TTPUEMBI
BBIYMCIICHUS OIPENEIEHHBIX HMHTETpajoB. MHTerpupoBanue mno
4acTsM U 3amMeHo mnepemeHHoi. [loHsaTHe O NPUOIMIKEHHOM
BBIYMCIIEHUH OIPEIEIEHHBIX MHTErpaJoB. MeETONBI BBIYHUCICHHS
OMpENENIeHHBIX HHTErpaJioB MO (opMysaM MPsIMOYTOJIbHUKOB,
Tpaneuuii 1 Cumiicona. [Ipunoxenue onpeaeaeHHbIX HHTErPAIOB
K BBIYHCIICHUIO IO/, 00beMOB, UTMH Oyr. MexaHuueckue u
(¢u3nueckue  NPUIOKEHHS  ONPEACIICHHBIX  MHTETpajoB.
HecoOcTBeHHBIE MHTETpalibl ¢ OECKOHEYHBIMU MpEAesiaMd U OT
HEOTPAHUYECHHBIX GyHKIMIA. [Ipu3Haku CXOAUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.
@DYHKIUMU HECKOJBKHX IEepeMEHHbIX. DYHKIMH HECKOIBKUX
nepemeHHblXx. OOnacte onpenenenus. [lpegen  QyHkMM.
HernpepbIBHOCTS. YacTHble IIPOU3BOJIHBIE. [TosHbI
auddepeHnran, ero CBsI3b C YAaCTHBIMU  IPOU3BOJHBIMU.
NuBapuantHOCTh hopmbl ostHOTO Auddepenimana. KacatenpHas
IJIOCKOCTh M HOPMAJIb K IOBEPXHOCTU. | €OMETPUUECKUN CMBICI
nosHoro auddepenunana. YacTHble MPOU3BOAHBIE M TIOJIHBIC
mubdepennmansl  BeicmX TnopsnkoB. @Popmyma  Teiopa.
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HesiBHbIE (GyHKIUH. Teopembl CYILLIECTBOBAHMSI.
HuddepenurpoBanne HESIBHBIX PYHKINNA. DKCTpeMyMbl (QYHKIIUU
HECKOJIbKUX TmepeMeHHbIX. HeoOxoaumoe ycioBue sKcTpeMyMa.
JloctaTouHble  yclioBUs. MeToJ HauMEHBIIUX  KBaJpaToB.
YcnoBHbIN 3kcTpeMyM. MeToa MmHOxkuTenen Jlarpanxa.
[Tpumeps! ero NpUMEHEHUS IPU ITOMCKE ONTUMANIbHBIX PEIICHUN.

Tema 4. KoMIuteKCHbIN aHaIU3

KommekcHble uncna. JlelicTBUA HaJA  KOMIUIEKCHBIMHU — YHCJIaMH.
Tpuronomerpuyeckas dopma KOMIUIEKCHOTO qHca.
[TokazarenpHast ¢opMa KOMIUIEKCHOTO  4yucia. DYyHKIHMH
KOMILJIEKCHOU IIEPEMEHHOM.
[TpousBoaHas GYHKIIMH KOMILJIEKCHOM IMEPEeMEHHOM.

Tema 5. luddepennnansupie ypaBHEHUS

OObikHOBEHHBIE AH(depeHanbHble ypaBHeHUs. DU3MUECKUE 3a/1ayu,
npuBOASIIKE K nu(pepeHnalbHbIM ypaBHeHUIM. 3a1ada Komn.
TeopeMa CymeCTBOBaHMsS M EIMHCTBEHHOCTH pEUICHUS 3aJadd

Komm. ITone HaNpaBJICHUIN u METO/T N30KJIMH.
HuddepeHunanpuple  ypaBHEHHs  NEPBOTO  MOpsAKa €
Pa3IeIAOIUMHUCS IEPEMEHHBIMU " OJIHOPOJHBIE
g depeHunanbHble YPaBHEHMUS. [Ipunoxenus

nuddepeHnanbHbBIX YPaBHEHUH MEPBOTO MOPSIKA B Pa3IUYHBIX
obOnactsx Hayku. Jluneilnele mauddepeHnnanbHble ypaBHEHUS
nepBoro mnopsiaka. YpasHenue bepHymm. HMx pemenne ¢
noMoIIsI0 MeTofoB Jlarpanxka u bepuymu. uddepennuansubie
ypaBHEHUsI TIEPBOrO TMOpsAKa B TOJHBIX JuddepeHnnanax.
Wnurerpupyronuii MHOXkuTenb. JuddepeHnmanbapie ypaBHEHUS
BBICIIUX TTOPSIIKOB.

3agaya  Komm. Ilonstue o0  KpaeBbIX  3ajgadax  Jyis
muddepeHunanbHbIX YpaBHEHHI. YpaBHEHHUE, JOMyCKarouee
IOHVKEHHE Tmopsaaka. IlpunokeHue K pEmIeHur0 3aaad o
NBWOKEeHUU (u3mdeckoro mastHuka. OIHOPOJHBIC JIMHEWHbBIE U
HEOJHOPOJIHbIE JIMHEHbIE JudPepeHralbHbIe ypaBHEHUS.
[Tonstue obmero pemenus. Onpeaenutenb Bponckoro. ®opmyna
JInyBunnsaOctporpajackoro. Meros Bapuallud HEOIPEIETEHHBIX
K03 HUITHECHTOB pelieHus HEOTHOPOHBIX JIMHEHHBIX
muddepenuanbHbiX ypaBHeHuil. Jlunelinbsie nudepennnanbabie
YpaBHEHUSI C TMOCTOSIHHBIMH Kod(ddurmentamu. YpaBHEHUS C
MPaBOM YACTHIO CHEUHMATBHOrO BUAA. [IpUIOXKEHHS K ONMCAHUIO
TuHEeNHbIX Mozeneid. Cuctembl  qudpepeHnanbHbIX ypaBHEHUH,
CBOMCTBA WX pemieHud. PemeHuss cucreM  JTMHEHMHBIX
b depeHnnanbHbIX ypaBHEHHUI c MOCTOSTHHBIMU
ko3 puLreHTamMu



Cemectp 3

Tema 6. Teopus psinoB

UucnoBble u (QyHKIUOHAIBbHbIE psiabl. YwucinoBbie panel. [lonstue
cxoauMocTH psaa. ['eomerpuueckast mporpeccusi. HeoOxomumbiii
MpU3HAK CXOAUMOCTH psiga. IIpocTeitime AeicTBUS HAL PAOAMU.
CBoiicTBa PsAIOB C MOJIOKUTEIBbHBIMH 4iieHaMmH. VccrnenoBanue
CXOJIMMOCTH PSAZIOB C IIOMOUIBIO IPU3HAKOB cpaBHeHus. [Ipu3Haku
cxomumoctu Jlamambepa u Komm. WHTerpanbHbll NpU3HAK
CXOJIUMOCTH pAIOB Cc MOJIOKUTEIbHBIMU YJICHAMU.
3nakouepenytouumecs psaasl. Teopema Jleitonuna. OueHka octaTka
3HAKOYEPEAYIOIIErocss  psAfga.  3HAKOYEPEOYIOUIHMECS  PSIBI.
AOCONIOTHO M YCJIOBHO cxojsmuecs psaasl. Teopema 00
abcomoTHOM cxoauMmocTu. DyHKIMOHANBHBIE psAabl. OOnacTh
CXOIMMOCTH, METOJIBl €€ ompeneyicHus. PaBHOMeEpHas U
paBuIbHAs CXOJUMOCTh (YHKIHMOHAIBHBIX psaoB. I[lpusHak
Beitepmitpacca. Crenennbie psabl. Teopema Abens. MHtepBan u
paguyc CXOIMMOCTH CTENEHHOro psnpa. Ero paBHOMepHas
cxomuMoctb. Psan  Teinopa. Teopema 0 €IMHCTBEHHOCTHU
pasnoxkeHus: pyHKUMU B CTEHEHHOM psia. JlocTaTouHble yCIOBUS
paznoxxumoctu PpyHkiuu B psag Teinopa. PaznoskeHre 0CHOBHBIX
aeMeHTapHbIX (yHkIui B psanel Teimopa uw  MakiopeHa.
[IpumMeHeHne CTeNeHHBIX PSAIOB B MPUOIMKEHHBIX BHIYMCICHUSIX.
Paner @ypoe. Koappuuumentsr @ypbe u ux cpoiicrBa. Teopema o
CXOJMMOCTH TpUTrOHOMETpUYeCKHX psagoB Pypee. [lonsTue
OPTOHOPMHUPOBaHHOM cuctembl QyHkmid. E€ mpumenenue
ISl pa3ioxkeHuss ¢QyHkuuil. PasznokeHue 4YETHBIX UM HEYETHBIX
byHkuuid B TpuronoMmerpuueckuii psan dypre. CrnenuaibHbie
npuéMbl pa3iokeHus (YHKIHMH B 3aBUCUMOCTH OT 3aJaHHOTO
VMHTEpBaNa pasyiokeHusd. [IpuMeHeHue TPUTOHOMETPUUYECKUM
psnoB Oypbe B IPUOIUIKEHHBIX BHIYUCICHUSIX.

Tewma 7. KpaTHble 1 MOBEpXHOCTHBIE UHTETPAJIbI

JIBOWHOW MHTErpall. 3a/1auu, MPUBOISIIHE K TOHATUIO IBOMHOTO UHTETpaJa.
Ero onpenenenre u OCHOBHBIE CBOMCTBA. BrrunciieHne IBOMHOTO
WHTErpaia MoCJIeI0BaTENbHBIM UHTETPUPOBAHUEM. Bpruucienue
Iomazeii 1 00bEMOB ¢ TTOMOIIBIO IBOWHOTO WHTErpajja. 3aMeHa
IIEPEMEHHBIX B JBOWHOM HHTEerpaie. JIBOWHOM HWHTErpal B
MOJISIPHOM CUCTEME KOOpAWHAT. TpOWHOW uWHTerpan. 3aaadu,
MIPUBOJAILIME K MTOHATHIO TPOMHOIO MHTErpana. Ero onpenenenue
M OCHOBHBIE CBOMCTBA. BpIUuKCl€HHE TPOMHOrO UHTErpaia
MOCJIEN0BATENBHBIM HHTETPUPOBAHUEM. 3aMEHA IEPEMEHHBIX B
TPOMHOM UHTErpaje. DBpluucieHue TpPOMHBIX HWHTETPAIOB B
MUIMHAPUYECKUX U cepruuecknx KoopauHatax. Duszmueckue u
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r€OMETPUYECKUE TPUIIOKEHHS TPONHBIX HHTETPAJIOB (BBIYUCIICHUE
IUIONIAJCd TMOBEPXHOCTEM, MACC, CTAaTUYECKUX MOMEHTOB,
MOMEHTOB  HMHEpPUMM W  KOOPJMHAT  IIEHTpPa  TSHKECTH
MIPOCTPAHCTBEHHBIX dburyp). [Inomane MTOBEPXHOCTH.
OmnpeneneHue NOBEPXHOCTHBIX MHTErpasioB. CBONCTBA U TPUMEPHI
BbluucieHu. OnpeneneHne U nTpuMepbl UHTErPAJIOB MEPBOTO U
BTOPOTI'O poJa.

CBoiicTBa U MPUMEPHI BIYUCIICHH.

Tema 8. Teopust nmoss
Ckamsipaoe mose. [IpousBoanHast Mo HampaBieHUIO U TpaaueHT. [IpumMepsr

Cemectp 4

BBIYMCIICHUN U PUIIOKEHUs. BekTopHoe nosne. [I0TOk BEKTOpHOTO
IOJII ~ Yepe3 OPUEHTUPOBAHHBIE IIOBEPXHOCTH, €r0 CBOMCTBA U
¢usnueckuit cmeica. Teopema Octporpanckoro. JluBepreHuus
BEKTOPHOTO II0JIS, €€ CBOMCTBA M BBIYHMCICHHE B JEKAPTOBBIX
KOOpJIMHATAX. PuznyecKuii CMBICII JTUBEPTECHIINH.
ConeHonmanpHOE TOJIE, €ro cBoiicTBa. Pabora CcHI0BOTO ITOJIA.
[upkymauuss BekTopHOro moisa. Teopema Crokca. Potop
BEKTOPHOTO IOJIs, €r0 CBOMCTBA W BBIYUCIEHUE B JEKAPTOBBIX
KOOpJIMHATax. 3aJa4yu, MPUBOISIINE K MOHATHUIO KPUBOJMHEWHBIX
uHTerpanoB. OnpeneseHUe KPUBOJHWHEWMHBIX HHTETPajoB |-To
pona. OCHOBHBIE CBOWCTBA KPUBOJIMHEMHBIX WHTErpajioB 1-ro
poma. Wx reomerpuueckue u (PUIMUECKUE MPUIIOKECHHS.
Omnpenenenre KPUBOJIMHEHHBIX HHTETPAIOB 2-T0 poja. OCHOBHEIE
CBOMCTBa KPHUBOJMHEWHBIX HHTETpajoB 2-r0 poja. YCJIOBHUE
HE3aBUCUMOCTH KPUBOJIMHEMHOTO UHTETpaJia 2-T0 poja oT POopMBI
nytd. [loreHnmanpHOE  1ONE, €ro  CBOMCTBA. Y CIOBHUE
noTeHuuanbHOCTH. CrocoObI OIpeieIeHHsl TOTeHIIHANIA.

Tema 9. Teopust BeposiTHOCTEN
[Tonsitue ciyuyaiiHoro coObiTusi. IIpoCcTpaHCTBO 3JIEMEHTAPHBIX COOBITHM.

CocrtaBHble CcOOBITHS, ACHCTBUS HaJ coObITUAMU. Anredpa
COOBITHI KaK OJIHA U3 MHTepHpeTanuii anreops! byms. luarpamMmmbl
Benna. Kiaccuueckoe, CTaTUCTUYECKOE M T'€OMETPUYECKOE
omnpenesieHue BepoATHOCTU. [loHATHE 00 aKCHOMAaTHYECKOM
ornpeeneHuu BeposiTHOCTU. OCHOBHBIC KOMOMHATOPHBIE OOBEKTHI:
MePECTAaHOBKH, pa3MelieHus, COYETaHUs, pazoueHusl.
Hcnonb3oBaHne  METOJOB  KOMOWHATOPUKM B TEOPHUU
BEPOSITHOCTENU. TE€OpEMBI CI0KEHUSI U YMHOKEHUS BEPOATHOCTEN.
VYcioBHasg BepoOATHOCTb. @Dopmylia TOTHOM BEPOATHOCTH U
dbopmyna baiteca. Cxema HE3aBUCUMBIX HCIHbITaHUM. Dopmyra
bepuymnu.  Ilpenensubie  Teopembl:  (dopmyna Ilyaccona,
JOKaJIbHAas W  HUHTErpalbHas TeopeMbl  Myaspa-Jlamiaca.
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OTKIIOHEHME  OTHOCHUTEIBHOM  4YacTOTBl  OT  IIOCTOSIHHOM
BEPOSITHOCTH B HE3aBHUCUMBIX HCIBITaHMUIX. HamBeposTHeliee
YUCJIO MOSBJICHUS COOBITHS B HE3aBUCUMBIX UCTIBITaHMIX. [[oHATHE
CllydallHOM BEJMYMHBI W €€ (PYHKIUM  paCHpelesICHUS.
HenpeppiBHBIE U JUCKPETHBIE CIy4YalHbIE BEIWYUHBI. DyHKIMUA
IUVIOTHOCTH pachnpeneneHuss W ee cBoicTtBa. CBA3b  MEXKIY
¢ depeHINaIbHON U UHTErpaibHON (PYHKIMENH pacrnpesesieHusl.
PaBHOMEpHBIN, SKCHOHEHUMAJIBHBIA W HOPMAJbHBIM 3aKOHBI
pacnpenenenud. Psa pacnpeneneHuss OUCKPETHOW CIy4alHOU
BEIMYUHBI. DHWHOMUHAIBHBII W TEOMETPUYECKUN  3aKOHBI
pacnpeneneHus, pacupenenenue Ilyaccona. CiydaiiHble BEKTOPBI.
MHoOromepasle  3aKOHBI  PaCHpPENCICHUS. [lonsTHE  ©
HE3aBUCUMOCTH  Ciy4ailHbIX  BeiauuuH.  [IpeoOpasoBanus
CIIy4alHBIX BEJIMYMH. MaTeMaThudecKkoe OKUAaHUE U JTUCIEPCUs,
MOMEHTBI BBICIINX NOPSIKOB, CBOMCTBA MOMEHTOB. KoBapuanus u
KO3(QQUIMEHT  KOppensiuuu, UuX  cBoMcTBa.  JIBymepHoe
HOpMaibHOE  pacmpeneneHue.  HepaBenctBo — YeObimiéBa.
MaccoBble sBI€HMS M 3aKOH Oosbmiux uyucen. LleHTpanbHas
IpeAenbHas TEOpEMa.

Tema 10. MaTemaTudeckas CTaTUCTUKA

3amaun MaTeMaTHYeCKOM CTaTUCTUKU. OCHOBHBIE MOHSTHS BBIOOPOYHOTO
MeTona. JIMCKpeTHBII M WHTEPBAJIIBHBIA BapUAlMOHHBIC PSIBI.
[Tonuron u rucrorpamma. [INOTHOCTE pacnpenencHus NMpU3HAKa.
OMmnupuyeckass (YyHKIMS —pacnpelesieHuss U €€  MOMEHTHI.
CXOIMMOCTh SMIIMPUYECKHUX XAPAKTEPUCTHK K TEOPETUUYECKHM.
[TapameTrpuueckue ceMencTBa pacnpeaeaeHuil. ToueuHble OIEHKU
M METOIbl WX HAaxOXJIECHUSA: METOJ MOMEHTOB W METOJ
MaKCHUMaJbHOro mpasaonoaoous. HanexHocTh 1OBEpPUTEIHHOTO
uHTepBaa. MHTEpBanbHasd OLIEHKA MATEMATUYECKOTO OKMIAHUS
HOPMaJbHOTO pACNpPENENICHNAs] IIPU H3BECTHOW JUCIIEPCHUMU.
MHTepBanbHas OLIEHKA MATEMAaTUYECKOTO O’KUIaHHUSI HOPMAJIbHOTO
pacrpenesieHrs IpU HEM3BECTHOM ucriepcur. CpaBHEHUE OLEHOK.
CrarucTuyeckast TUIIOTE3a U CTATUCTUYECKUA ~ KPUTEPUH.

CpaBHEHUE KpUTEPUEB.

Craructruyeckas TUIIOTe3a U CTaTUCTUYECKUN Kputepuil. Ommnoku
Iro u 2-ro pona. YpoBeHb 3HAUUMOCTH U MOILIHOCTb KPUTEPHS.
[IpuHumn npakthueckor yBepeHHocTH. Jlemma Helimana-
IInpcona. Kpurepum cormacus: kpurepuit Kommoroposa wu
kputepuii Ilupcona (xu-kBagpar). OlleHKa JOCTOBEPHOCTH
(3HauuMocTH)  KO3(ppuUMEHTa  KOppeqsuuHh.  tt-Kputepui
Crerogenta. OueHka perpeccud  METOJIOM  HaWMEHBIIHNX
KBaJpaToB. MHOXECTBEHHAsA perpeccus. Y paBHEHUS PErPECCHM.
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O yHKIMOHAIbHAS U CTaTUCTUYECKAs 3aBUCHUMOCTH.
Koppensaunonnas tabnuma. I['pynmnoBeie cpennue. IlonsiTue
KOPPEJSILIMOHHON  3aBHCUMOCTH. (OCHOBHBIE 3aJladyd  TEOpPUU
KOppeJsilMU: ompeiereHue GopMbl U OIEHKAa TECHOTHI CBS3H.
Buasl koppensiiuoHHOM CBsi3u (MapHas M MHOKECTBEHHas,
JIMHEHHAs U HeJIMHEHHAs).

YpaBHenuss  perpeccud. JluHenHas ~— perpeccus.  Meron
HaMEHBbIIUX KBaJpaToB. OmnpeaeieHUEe MapaMeTPOB MPSMBIX
perpeccud METOJOM HauMEHBIIUX KBaJpaToB. BbIOOpoUHBIi
KOd(PPUIIMEHT KOpPpEeNAlMH, €ro CBOWCTRA. Henunennas
perpeccus. IIpoBepka THMOTE3BI O 3HAYUMOCTH KO3 (UIMECHTA
Koppeysinuu.  [IpoBepka ONTUMAIBHOCTH W aJEKBAaTHOCTH
BbIOpaHHOM ()OPMBI CBS3U JABYX CIIyYalHBIX BEJTUYMH.

4.3. Jlekuuu
O6beM yacoB
Ne n/mt Ha3zBanue tembl — O4HO3204HAS 3aoumas
pMa bopua dbopma
Cemectp 1 32 6
Tema 1. | JIuneiinas anredpa 10 2
Tema 2. | AHanuTHuecKas TeOMETpuUs 10 2
Tema 3. | Marematuueckuil aHaiu3 12 2
Cemectp 2 32 6
Tema 3. | Marematuueckuil aHainnu3 16 3
Tema 4. | KommiiekcHslil ananus 6 1
Tema 5. | Auddepenunanbuoie 10 9
ypaBHEHHS
Cemectp 3 32 6
Tema 6. | Teopus panos 12 2
Tema 7. | KpaTHble 1 TOBEpXHOCTHBIE 12 9
WHTETPaTBI
Tema 8. | Teopwust moms 8 2
Cemectp 4 32 6
Tema 9. | Teopus BeposiTHOCTEH 16 3
Tema 10. | Maremaruueckasi CTaTUCTHKA 16 3
Uroro: 128 24
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4.4. llpakTnyeckue 3aHATUSA

O0bBEM YacoB

Ne mi/m HazBanue TeMbl — OuyHo3204HAas 3a04Has
pMa bopua dopma
Cemectp 1 32 6
Tema 1. | JIuneiinas anredpa 10 2
Tema 2. | AHaTUTHYECKas TEOMETPHS 10 2
Tema 3. | MaTemaruueckuii aHaIu3 12 2
Cemectp 2 32 6
Tema 3. | Matemaruueckuid aHaIIU3 16 3
Tema 4. | KommiekcHslil ananus 6 1
Tema 5. | duddepenunanbubie 10 9
ypaBHEHHS
Cemectp 3 32 6
Tema 6. | Teopus psoB 12 2
Tema 7. | KpaTrHble U TOBEpXHOCTHBIE 12 5
WHTETPAIBI
Tema 8. | Teopust moms 8 2
Cemectp 4 32 6
Tema 9. | Teopus BeposiTHOCTEH 16 3
Tema 10. | Maremaruueckasi CTaTUCTHKA 16 3
Hroro: 128 24

4.5. JlabopaTopHbIe padoThI
JlabopaTopHbie pabOThHI IO TUCIUIIIIMHE HE MPETyCMOTPEHBI.

4.6. CamocTosiTesibHAs padoTa CTY1€HTOB

O0BeM yacoB
OuHO3204H
Ne i/t | Hassauwne TeMbl Bug CPC Ounas as 3aounHas
dopma | popma dbopma
Cemectp 1 80 132
Jlunetinas MOJArOTOBKA K KOHTPOJIBHOMN
Tema 1. | anre6pa paboTe; BHITIOTHEHUE 25 40
WHIUBUAYAILHOTO 3aaHHs
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AHnanuruueckas MOJTOTOBKA K KOHTPOJBHOMN
Tema 2. | reomeTpus paboTe; BBIIOHEHNE 25 40
WHAUBUAYAIBHOTO 3aJaHUs
MareMarnueckuili | MOArOTOBKA K KOHTPOJBHON
Tewma 3. | ananus paboTe; BBHIOTHEHUE 30 52
WHAUBUAYAIbHOTO 3aJaHUs
Cemectp 2 80 132
Tema 3. | MatemaTrueckuii | HOJATOTOBKAa K KOHTPOJBHOMN
aHaIN3 paboTe; BHITOTHEHUE 32 50
WHUBUIYAILHOTO 3aaHHs
Tewma 4. | KoMIuiekcHbIH MIOATOTOBKA K KOHTPOJIBHOU
AHAIU3 paboTe; BHITOTHEHUE 20 34
WHIWBUIYAILHOTO 3aaHs
Tema 5. | luddepeHnnanbH | MOATOTOBKa K KOHTPOJIBHOMN
bIC YpaBHCHU paboTe; BBHITIOTHEHUE 28 48
WHIUBUAYAILHOTO 3aJaHUS
Cemectp 3 80 132
Tewma 6. | Teopus psioB MOJATOTOBKA K KOHTPOJBbHOMN
paboTe; BBINOIHEHNE 26 48
WHINBUIYATLHOTO 33 aHHSI
Tema 7. | Kparnsie M| TIOJITOTOBKA K KOHTPOJIBHOU
MMOBEPXHOCTHBIC paboTe; BBIOJHEHHE 26 48
HHTEPAIIBL WHNBUIYATLHOTO 3aaHHSI
Tema 8. | Teopus nons MIOATOTOBKA K KOHTPOJIBHOU
paboTe; BBIIIOJHEHHE 28 36
WHIMBUIYAILHOTO 3aaHS
Cemectp 4 80 132
Tema 9. | Teopus IIOATOTOBKA K KOHTPOJIBHOU
BEPOSITHOCTEH paboTe; BHITIOTHEHUE 40 58
WHAUBUAYAIBHOTO 3aJaHUS
Tema MaremaTrueckasi | MOJArOTOBKA K KOHTPOJbHOM
10. CTaTHUCTHKA paboTe; BHITIOTHEHUE 40 64
WHAUBUAYAIbHOTO 3aJaHUS
HUroro: 320 528

4.7. KypcoBbie padoTbhl/IPOEKTHI.

KypcoBsie paboThl O JUCHUIUIMHE HE MPETYyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTUU
[IpenoaBanvie AUCIUIUIMHBI BEIETCS C IPUMEHEHUEM CJICAYIONIUX BUIOB
00pa3oBaTeNbHBIX TEXHOJOTUM:

TPpaaIUIIUOHHBIC

0OBSCHUTENHLHO “HJUIIOCTPATUBHBIC

TCXHOJIOTHH,

KOTOpbIE 00€eCeunBarOT JOCTYIMHOCTh Y4eOHOro mMaTepuaina Jjisi OOJIbIIMHCTBA
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CTYJI€HTOB, CHUCTEMHOCTb, OTpPabOTAaHHOCTh OpraHU3ALMOHHBIX (QOpM U
MPUBBIYHBIX METOJIOB, OTHOCUTEIIBHO MaJjIbIe 3aTPaThl BPEMEHU;

— TEXHOJIOTUH MPOOJIEMHOr0 OOy4eHHUs, HAallpaBJICHHbIC HA Pa3BUTHE
MO3HABATENIbHON AaKTUBHOCTH, TBOPYECKOM CAMOCTOSITEIBHOCTU CTYIEHTOB U
MIPEATOJIararoIre MoCIe0BaTEIPHOS U IeJICHANPABICHHOE BEIIBUKEHUE TIEPE]]
CTYJICHTOM IO3HAaBaTEIbHBIX 3a7a4, pPa3pellieHne KOTOPIX MO3BOJISET CTYAEHTaM
aKTUBHO YCBaWBaTh 3HaHUS (MCIIOJIb3YIOTCSI MOMCKOBBIE METObI; TTOCTAHOBKA
MO3HABaTEIbHBIX 3a/a49);

— TEXHOJIOTHH Pa3BUBAIOILETO oOy4eHus, MIO3BOJISIONINE
OpUEHTHUPOBATh YICOHBIN MPOIECC HA MTOTEHITUATBHBIC BOBMOKHOCTH CTYICHTOB,
WX peau3aluio U pa3BUTHE;

— TEXHOJIOTUM KOHIICHTPUPOBAHHOTO OOYYEHHS, CYTh KOTOPBIX
COCTOUT B CO3JJaHUU MaKCHUMAJIBHO OJIM3KON K €CTECTBEHHBIM IICUXOJIOTHUCCKIM
OCOOEHHOCTSIM YEJIOBEYECKOT0 BOCIIPUATUS CTPYKTYpbl y4eOHOTO Mmpoliecca u
KOTOpbIE JAl0T BO3MOXKHOCTh TNIyOOKOTO M CUCTEMHOTO M3YYEHHS COJIEP KaHUS
y4€OHBIX JUCHUIUIUH 32 CYET OOBEIMHEHUS 3aHATUN B TEeMaTUYECKHUE OJIOKH;

— TEXHOJIOTUM MOJYJBHOTO OOy4YeHUSs, [Jarolife BO3MOXXHOCTH
oOecrieueHusi THOKOCTH Mpolecca 00yueHus, aIanTallK ero K MHANBUIYaTbHBIM
NOTPEOHOCTSIM U OCOOEHHOCTSAM OOydaromuxcsi (IPUMEHSIOTCS, KaK MpaBuio,
IPU CaMOCTOSITEIBHOM OOYyYE€HHUM CTYJIEHTOB 10 MHAUBUAYAIbHOMY y4EOHOMY
IJIaHy);

— TEeXHOJIOTUH AU (HEepEeHINPOBAHHOIO 00yUYeHUs1, 00eCreUnBaroIne
BO3MOYKHOCTh CO37aHUSl ONTHUMAIbHBIX YCIOBUU JJIsi Pa3BUTHUS HUHTEPECOB H
CIIOCOOHOCTEM  CTYyJIGHTOB, B TOM 4YHCJI€ U CTYJEHTOB C OCOOBIMHU
o0pa30oBaTeIbHBIMH  MOTPEOHOCTSAMH, YTO TIO3BOJSICT  pealn3oBaTh B
KyJIbTYpHOOOPA30BaTEILHOM TMPOCTPAHCTBE YHUBEPCUTETA WUJICI0 CO3JaHUS
pPaBHBIX BO3MOKHOCTEH /TS TTOTydeHUST 00pa30BaHUS

— TEXHOJIOTUM AKTHUBHOTO (KOHTEKCTHOTO) OOy4YeHHUS, C TOMOIIBIO
KOTOPBIX OCYIIECTBISIETCS MOJICTUPOBAHUE MPEAMETHOT0, MPOOJIEMHOTO U
COIIMAJILHOTO  cojepkaHusi Oyaymied npodecCuoHaIbHON  AeSTEIbHOCTH
CTYJIEHTOB (HMCIIOJIb3YIOTCS aKTHBHBIC W MHTCPAKTHBHBIC METOABI OOYUCHHS) U
T.J.

MakcumanbHast 3QPEeKTUBHOCTD NEAArOrMYeCcKOro mporecca JOCTUraeTcs
MyTeM  KOHCTPYMPOBAaHUS  ONTUMAJIBHOTO  KOMIUIEKCA  MEJAarorH4ecKux
TEXHOJOTUA © (WJIM) UX DOJIEMEHTOB Ha JIMYHOCTHO-OPUEHTUPOBAHHOM,
NEATEIbHOCTHON, JIUAJOTHYECKOM OCHOBE M HCIOJb30BaHUS HEOOXOJIMMBIX
COBPEMEHHBIX CPEJICTB OOyUCHHUS.

6. ®opMBbI KOHTPOJISI OCBOCHUS TUCUHUILIMHBI

Tekylias artectaius CTyICHTOB IPOU3BOIUTCS B TUCKPETHBIC BPEMEHHBIE
WHTEPBAJIbI JISKTOPOM UJIY MPETO/IaBaTeIeM, BEIYIIIUM MPAKTUYECKHUE 3aHATUS TIO
JTUCITUTUIMHE B CJIETYIONUX (opMax:
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— ()pOHTAJIbHBIE U MHAUBUAYAJIBHBIE OIIPOCHI;

— KOHTPOJIbHBIE pa0OTHI;

— 3alMTa UHAUBUIYAJIBHBIX 3aJaHHM.

@DOHJIbI OLICHOYHBIX CPEACTB, BKIKOYAIOLIUE TUIIOBBIE WHIUBUIYAbHbBIE
3aJlaHusl, KOHTPOJIbHBIE PaOOThI, O3BOJIAIOLINE OLIEHUTh PE3YyJIbTaThl TEKYILEH U
MIPOMEKYTOUYHOM  aTTecTali  OOYyYarolUXCs 1O JAaHHOM  JIUCLHUILUIMHE,
MIOMENIAIOTCA B NPWIOKEHUHM K paboyeil mnporpaMMe B COOTBETCTBUU C
«Ilonoxennem o GOHJE OLIEHOUHBIX CPEICTB.

[IpomexxyTouHas arrecrtauus IO pe3yJbTaTaM OCBOCHUS JUCLUIUIMHBI
POXOJUT B popme:

NMCbMEHHOIO 3K3aMEHA, BKJIOYAIOIIEr0 TEOPETUUYECKUE BOIPOCHl U
MpaKTUYECKHE 3a7aHus. B cilydae HEMOJHOro, CIOPHOTO MM HEKOPPEKTHOTO
BBINIOJIHEHUS 3aJaHUsl INHCBMEHHOIO SK3aMEHA, [OIYCKAaeTCs YTOUYHSIOIIMN
YCTHBIA OIIPOC CTYAECHTa, HA OCHOBAHHHM KOTOPOrO BO3MOXHAa KOPPEKTHUPOBKA
OLICHK! PE3yJIbTaTOB MPOMEXKYTOUHOU aTTecTanuu. JJomycK K MpOMEXYTOYHOMU
aTTECTalMH POM3BOJUTCS HA OCHOBAHUU IOJIOKUTEIBHBIX PE3YJIBTATOB 10 BCEM
(opMaM TEKyIIEro KOHTPOJIS.

3auera (mpearnonaraeT BbIIOJHEHUE BCEX BUJIOB yUE€OHOU padoTHI,
IpeIyCMOTPEHHBIX padouel mporpaMMoil yueOHOM TUCIUIIINHEI).

B »K3aMEHalMOHHYIO BEIOMOCTh M 3aYETHYI0 KHUXKY BBICTABIISIOTCS
OLIEHKH 10 IIKaJIe, IPUBEJCHHON B TaOJHIIE.

[Ixana oueHuBaHusA XapakTepucTrKa 3HaHUs [IPEIMETA U OTBETOB 3aueTsl
OTINYHO (5) CryneHT riay0oKo M B IOJIHOM O0BEME BIAJEEeT | 3auTEHO
MIPOrpaMMHBIM MaTepUajIoM. I'pamotHoO,

HUCUCPIBIBAIOUIC U JIOTUYHO €TI0 HU3JIaracTt B YCTHOI\/'I
uin  nuceMeHHo  ¢opme. Ilpu 3TOM 3Haer
PEKOMEHI0BAaHHYIO JIUTEPATYpY, IPOSIBIISAET
TBOPUYECKUN IIOIXOJ B OTBETaX Ha BOIPOCH U
NPaBUIBHO OOOCHOBBIBAET NPUHATHIE pELICHUS,
XOpOLIO BIAJAEET YMEHUSMHU M HaBbIKAMU IIpU
BBITNIOJTHEHUM NTPAKTUYECKUX 3a]1a4.

xopoto (4) CryaeHT 3HaeT IpOrpaMMHBIN MaTepHall, TpaMOTHO
Y 1O CYTH M3J1araer ero B yCTHOW WJIM MUCbMEHHOU
¢dbopMe, normyckas HE3HAUUTEIbHBIE HETOYHOCTU B
YTBEPXKJICHUSIX, TPAKTOBKAX, ONpPENEIEHUAX U
KaTeropusix WM HE3HAUYUTEIbHOE KOJIMYECTBO
ommbok. Ilpm »ToM Biageer HEOOXOIUMBIMU
YMEHUSMH W  HaBbIKAMH TIPH  BBITIOJIHCHUH
MPaKTUYECKHX 3aJ1a4.
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YAOBJIETBOPUTENHHO (3) CTyneHT 3HaeT TOJbKO OCHOBHOW MpPOTrpaMMHBIN
Marepuai, JOMyCKAaeT HETOYHOCTH, HEAOCTATOYHO
4éTkre (OPMYIUPOBKH, HEMOCIEAOBATEIHHOCTh B
OTBETAX, M3JIara€MbIX B YCTHOW WJIM NHUCHbMEHHOU
dopme. Ilpm STOM HEAOCTATOYHO  BIIAJEET
YMEHUSIMU ¥ HaBbIKAMHU TPU  BBINOJHEHUU
nmpakTuieckux 3anad. Jlomyckaer 1o 30% ommOok B
M3JIaraeMbIX OTBETaX.

HEYyJOBJIETBOPUTENBHO (2) | CTyaeHT He  3HAeT  3HAUUTENbHOM  4YacTu HE
nporpaMMHoOro marepuana. [Ipm 3TOM JOIycKaeT | 3a4TeHo
INPUHLUINATIbHBIE OMIMOKKM B JOKa3aTeIbCTBAX, B
TPAKTOBKE MOHATUH M KaTeropuil, NpOsBIIAET
HU3KYIO KYJIbTYpy 3HaHUI, HE BIaJ€eT OCHOBHBIMU
YMEHUSIMHM M  HaBbIKAMHU IIPU  BBINOJIHEHUU
IIpakTU4eckux 3anad. CTyleHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONOJIHUTENIbHbIE BOIIPOCHI.

7. YueOHO-MeTOoAMYeCKOe H IPOrPAMMHO-HH(OPMALIHOHHOE
o0ecneyeHune TUCHUIIMHBI:

a) OCHOBHA JIMTepaTypa:

1. Kupkunckuii A.C., Marematnyeckuii aHanu3 : Y4yeObHoe mocoOue
s By3oB / Kupkunckuit A.C. - M.: Axagemuueckuii [Ipoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snekrponusii // OBC
"KoHcynbTanT ctyneHra' : [caiiT]. - URL )
http://www.studentlibrary.ru/book/ISBN9785829130404.html (naTta oOpaieHus:
02.09.2022). - PesxxuMm focTymna : 1o MOAMKUCKE.

2. Makcumenko B.H., Kypc marematudeckoro ananmsa : y4eOHUK /
Makcumenko B.H. - HoBocubupck : U3n-Bo HI'TY, 2016. (Cepus "YueOHuku
HI'TY") - ISBN 978-5-7782-2914-3 - Texkcr : anexktponnsiit // 3BC
"KoHcynbTaHT cTyaeHTa" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (nata oGparmieHus:
02.09.2022). - Pexxum ocTyma : 1o MOJIIHCKE.

3. [ToroB B.C., JIuneiinas anredpa : yue6Hoe nocooue / B.C. ITomnos -
M.:

NznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-
70384305-5 - Tekcrt : anextponHsiit // OBC "KoncynbranT crygenra” : [calT]. -

URL : http://www.studentlibrary.ru/book/ISBN9785703843055.html (xara
ooparenus: 02.09.2022). - Pexxum nocTyna : o HoANUCKe.
4. Yeromun A.Il., Jlunelinas anreOpa W aHaIUTUYECKAs] TEOMETPHUS :

yuebHoe nocobue / Yeromun A.I1. - Poctos v//] : U3n-Bo OOV, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekctr : snektponHbli // DbC "KoHcynbTant
cTyaeHTa" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (naTta obpamenus:

02.09.2022). - Pesxum JocTyma @ 1Mo MOIIKCKE.
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0) 10MOJIHUTEIbHAS JINTepaTypa:

1. beknemumes [[. B. Kypc aHanuTHueckol reoMeTpuu U JUHEWHOU
anreopsl [Tekct] : yueOnuk / J{. B. beknemumes. - 5-¢ uzz., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. @. Kpatkuii kypc MaTeMaTudeckoro aHanusa [ Teker] :
yuebnuk / A. @. bepmant, U. I'. Apamanosuu. - 8-e uzn., ucrp. u Jom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuUK 3a/1a4 10 KypCcy MareMaTH4eCKOro aHajanu3a
[Tekcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.
4, Hanxko I1. E. Beiciias MaremaTrka B yIpaKHEHUSIX U 3a/1ayax: Y4eo.

[Tocobue mns By3oB / II. E. Jlaako, A. I'. Ilonos, T. . KoxxeBaukona, C. II.
HManko. — 7-e wu3n., wucop. - M. : OO0 «M3garensctBo ACT»: OOO
«M3narenbctBo « Mup u O6pazoBanuey, 2014. - 816 c.

S. Knerenuk J[. B. COOpHUK 3ahau MO aHAIUTUYECKOW TE€OMETpPUU
[Tekcr] :
yue0. mocobue s Bry30B / JI. B. Knerenuk ; nmox pen. H. B. E¢umosa. - CIIO. :
"CnenmanpHas murepatypa”, 1998. - 200 c.

6. ['pubanoB B. M. Beicmias maremaruka. Kypc nexumii. Y. 1 [Tekcrt] /
B. M. I'pubanos, H. M. Kpamaps, O. I1. [1IBen. - JIyranck : 3a-s0o BHY um. B.
Hans, 2002. - 164 c.

7. ['pubanoB B. M. Briciias matemartuka. Kypc nexuuii. Y. 2 [Teker] /
B. M. I'pubanos, H. M. Kpamaps, O. I1. lIIsen. - JIyranck : M3a-so BHY um. B.
Hams, 2002. - 144 c.

8. ['pubanoB B. M. Briciias matemartuka. Kypc nexuuii. Y. 3 [Teker] /
B. M. I'pubanos, H. M. Kpamaps, O. I1. llIBen. - JIyranck : M3a-so BHY um. B.
Hans, 2003. - 174 c.

Q. [Iuennep B. E. Kpatkuit kypc Boiciiend maremaTuku. B 2 T. [Tekcer]

yue0. mocobue / B. E. Inetinep, A. 1. Cnyukwmii, A. C. Illymos. - 2-¢ u3n.,
nepepad. u non. - M. : Beicmi. mikona, 1978. - 328 c.

10. COopHuk 3a1a4 o Mmatematuke AJ1st BTy30B. Y. 1. JIuneitnas anredpa
U OCHOBBI MaTeMaTtnueckoro aHanuza [Tekcr] : yue0. mocobue / oz pex.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 464 c.

11. COopHuk 3amay 1o mMareMmatuke s BTy30B. Y. 2. CnenuanbHble
paszziensl MaTeMaTudeckoro ananusa [Tekcr] : yue6. mocodue / mox pen.: A. B.
Edumosna, b. I1. lemunoBuya. - M. : Hayka, 1981. - 368 c.

12. byrpos . C. Breiciias maremaruka. B 3 1. luddepennmansaoe u
uHTerpainpHoe ncuucienue [Tekcr] : yaueOnuk s By3oB / S. C. byrpos, C. M.
Huxonbckuil. - 8- uzn., crep. - M. : Ipoda, 2007. - 509 c.

13. Kynpsisues B. A. Kparkuii kypc Bbliciierd mateMatuku [Tekcr] :

yue0.
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nocobue / B. A. Kynpssues, b. [1. lemunoBud. - 4-¢ u3., nepepad. u aoi. - M. :
Hayxa, 1975. - 624 c.

14, [TuckynoB H. C. luddepennmanbHoe U HHTETpaIbHOE UCUUCTCHUS:
s BTy30B. [Tekcer] : yae6. mocodue / H. C. IluckyHnos. - 13-e uzn. - M. : Hayka,
1985. - 560 c.

15. byrpos . C. HuddepeHuunansHoe U WHTErPAIbHOE HCUUCICHUE
[Tekcr] : yueOnuk / 5. C. bByrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTtonuueckre peKkoMeHAAlMu W COOPHUK MPUMEPOB IS
BBITIOJTHEHUS WHJUBUAYAJIBHBIX 3aJaHUM MO0 BBICHICH MaTematuke. Paznen:
«JluneliHas W  BekTopHas airedpa» IS CTYACHTOB  WHXKEHEPHBIX,
ANEKTPOTEXHUYECKMX M DKOHOMHUYECKHMX  HAMPABJICHUH  MOJATOTOBKHU
[DnekTpoHHBI pecypc] / coct.: B. B. Manwiii, JI. B. Maneiii, B. C. Illenokos. -
Jlyranck : JIHY um. B. Jlans, 2019. - 156 c.

2. MeTtonnueckue yKazaHus K MPaKTUYECKOM paboTe Mo AUCLMILINHE
“Bpiciias MateMatuka” [OnekTpoHHbId pecypc]| . YU.1 : Jlunelinas anreOpa u
aHajguTH4yeckas reometpus / cocT.: B. B. Mansrit, /. B. Mansrid. - JIyraack : JII'Y
uM. B. Jlang, 2015. - 82 c.

3. MeTtonuueckue ykazaHus K MPaKkTUYECKOW paboTe Mo JAUCIMILINHE
“Bpicmiasg maTteMatuka” [DnektpoHHbIi pecype] . U. 2 : duddepennuansnoe
ucuucnenue / coct.: B. B. Manwsiii, [[. B. Mansiii. - JIyranck : JII'Y um. B. Jlans,
2015.- 71 c.

4, MeTtonnueckue ykazaHus K MPakTUYECKOM paboTe Mo AUCLMILINHE
“Bpicnasg matematuka’ [OnekTpoHHbId pecypc| . YU. 3 : HMurerpanbHOe
ucuucaenue / coct.: B. B. Maunsii, [[. B. Maunsiid. - Jlyranck : JII'Y um. B. Jlans,
2015. - 70 c.

S. Metoauyeckue ykazaHus K MPaKTUYECKONW padoTe MO JAUCIUILINHE
“Bpiciiass MatemaTuka” [OnekTpoHHbId pecypc] . U. 4 : OyHKIMKM MHOTHX
nepemeHHbIX. [uddepenumansupie ypaBHenus / coct.. B. B. Mansiid, /J[. B.
Maunbiid. - Jlyranck : JIT'Y um. B. Hans, 2015. - 67 c.

6. MeTtonuueckue ykazaHus K MPaKTUYECKOW paboTe Mo JAUCIHIUINHE
“Bpiciiass MaremaTuka” [DiekTpoHHBIM pecype] . U.5 : Psasl / coct.: A. B.
Bumnesckuii, B. B. Mansii, [I. B. Mansiil. - JIyranck : BHY um. B. [Jans, 2013.
- 80 c.

7. Metoaudeckne yKa3zaHUS K MPAKTHYECKOW paboTe MO JUCIUTIIMHE
“Bpicimiass MaremaTuka”  [OnekTpoHHbIi pecypc] . YU.6 :  Kparthsie,
KPUBOJIMHEIHbIE, TOBEPXHOCTHBIE MHTErpanbl. Teopus monst / coct.. A. B.
Bumnesckuii, B. B. Mansiii, [{. B. Mansrii. - JIyranck : BHY um. B. Jlans, 2013.
-80c.

I') HHTePHET-PeCypChI:
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MuUHHCTEPCTBO HAYKH M BbIcIIero oOpa3zoBanusi Poccutickoit denepanun —
https://minobrnauki.gov.ru/

®denepanpHas ciay»0a 1o Haa30py B chepe 0Opa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

[Topran denepaibHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbhblii mopran «Poccuiickoe odOpaszoBanuey» — http://www.edu.ru/

HNudpopmanmonnas cucreMa «EquHoe OKHO JTOCTyma K 00pa30BaTEIbHBIM
pecypcamy» — http://window.edu.ru/

®denepanbHbIi HEHTP UH()OPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE 0U0JIMOTEYHbIE CHCTEMbI U PeCypChl

OnexkTpoHHO-OMOMMoTeyHass cucremMa «KOHCYyNbTaHT —CTylneHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DJICKTPOHHO-OMOIMOTeUHAS cucTemMa «StudMed.ru» -
https://www.studmed.ru

NudopmanuoHHbiid pecypc OM0JIHOTEKH 00pa30BaTe/IbHOM OPraHU3aluu

Hayunas 6ubnnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepnaibHO-TeXHHYeCKOe o0ecneyeHue M CHUMIJIMHbI

OcBoeHue auCHMIUIMHBI «MareMaTruka) MpeanoaaraeT MCIoJIb30BaHUE
aKaJIEMUYECKUX ayJUTOPUNA, COOTBETCTBYIOIIUX JEHCTBYIOIIMM CaHUTAPHBIM H
IPOTHBOIIOKAPHBIM IIPABUJIAM U HOpMaM.

[Ipouee: pabouee MecTO MpenofaBaTess, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTynoM B IHTEpHET.

[IporpammHoe obOecrieyeHue:

BecniiaTnoe
DyHKIHOHAIBHOE
NnporpaMmMHoOe Ccebliku
HAa3HAYCHHUEC
obecneueHmne
. ) . https://www.libreoffice.org/

Ocpncnniii maxer Libre Office 6.3.1 | 10 . /iru. wikipedia.org/wiki/LibreOffice
OnepanuoHHast https://ubuntu.com/
cricTema UBUNTU19.04 | 1o ruwikipedia. org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpay3ep Opera http://www.opera.com
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ITouTOBEIIl KJIIMEHT

daiisi-MeHeIKep

Mozilla
Thunderbird

Far Manager

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

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

Apxusarop

I'padpuaeckuii
penakTop

Penaxrop PDF

Aynauoruieriep

7Zip

GIMP (GNU Image
Manipulation
Program)

PDFCreator

VLC

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

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

http://www.pdfforge.orag/pdfcreator

http://www.videolan.org/vic/
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