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Juct cornacoBanus PITY /]

Pabouas nporpamMa yueOnoi gucrmminib «Martematukay no cnennansHoetu 23.05.01
Haszemuble TpancnopTHO-TEXHOTOTHIeCK e cpeacTna. — 19 ¢,

Pabovas nporpamma vueOHOH jguciuniannnl «Maremarukay cocragiena Ha OCHORC
(henepanbHOro rocyrapeTBeHHOrO 00pPa3lOBATC/ILHOIO CTAHAAPTa BhICHIEro obpa3oBaHus 1o
CHCHMANBHOCTH 23.05.01 Hazemunie IPAHCHIOPTHO-TCXHMIOIHUCCKHE CPe/ICTRA.
VTBEPHICHHOTO NpHKazoM MuHMCTepeTEa HAYKHM M BeIClICro obpazopanung PoccHilckoii
®epepaniun ot 11 apryera 2020 roga Ne 935 (¢ M3MEHEHHMSIMM W JONOIHEHHIM M)
3APErUCTPHPOBAHHOTO B MunucrepeTne IOCTHIIHH Poccuiickon Degepaits
TPAHCOOPTHRIX TeXHOMOrHAX» ) 1 |lonokenns o paboueit nporpamme yueOHOR JIHCIMIUIHHEL B

OI'BOY BO «JIT'Y um. B, dans.

COCTABHUTEIIA
KaH. TEXH. HAYK, JI0IL., 3aBenyoiuit kadenpoi npukiainol matemarnxy Maierd B. B.
KaH. TEXH. HayK, OOL., 1oueHT Kadeaps! nprukianoi Maremaruku bykpeer B. B.
CTapIIHH [Ipenojasarens Kadeapsl TpHKIamnoi MmatemaTid bykuna A, K.

Pabouas nporpamMma [MCHMIUIHHLI YTBEPHA/IEHA HA 3acefaHHM Ka(Qeapel NPUKIATHOH
MATEMATH KM
18 anpens 2023 ., nporokosx Ne 10
3apenyronHil kadepoi NpHKIaHONR MaTeMaTHKH
IlepeyrBepsiena: ¢ » 20 r., npoToxd

Mamsiit B. B

CormracoeaHa;

JIMpeKTop HHCTUTYTA TPAHCIOPTA H IOTHCTHKH brikagopor B.B.

PexoMeH0BaHA Ha 3acelaHHH  y4eOHO-MCTOTMHCCKONW KOMHCCHH — (akyIbTera
KOMTIEIOTCPHBIX CHCTEM M HH(OPMALHOHHBIX TeXHOI0THi
19 anpemng 2023 ., nporokoi Ne 8

[Ipeacenarens y4eOHO-METOIHYCCKOH KOMHCCHHU A (aKylIbTeTa KOMIILIOTEDHLIX CHCTEM H
HH(QOPMAITHOHHEIX TEXHOIOTHH e o Berposa H. H.
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CTpykTypa U coiep:kaHue TUCUUILINHBI

1. Heau 1 3a1a4M JMCUMILVIMHBI, € MeCTO B y4eOHOM mpouecce

JlucuuiuinHa MpecTaBisieT cOOOW H3JI0KEHHE OCHOBHBIX IOJIOKEHHI
MaTeMaTHYECKOr0 aHallh3a, aHaJUTHUYECKOM TeoMEeTpuH, JIMHEHHOU anreOpsl,
TEOPUU BEPOATHOCTEH W MaTEeMaTHYECKOM CTaTUCTUKA HEOOXOTUMBIX st
W3YUYCHHUS CIEUUAIBHBIX JUCLUILINH.

[lenp W3yuyeHUs NUCUMUILIMHBI — OBJIAJIEHUE CTYJACHTAMH HEOOXOIUMbIM
MaTeMaTHYECKUM anmnapaToM, MOMOTAKIIAM aHAIM3UPOBATh, MOAEIUPOBATh U
pelaTh 3aa4M B paMKax MPUKIAJIHBIX UCCIENOBAHNAM

3ajaun: pa3BUTHE JIOTUYECKOTO U aOCTPAKTHOTO MBIIUIEHUS CTYJIEHTOB;
OBJIQZICHUE CTYAEHTAMH METOJIAMH MCCJIEAOBAHUSA U PEUICHUS MAaTEMAaTUYECKUX
3a/lay, BBIPAOOTKA y CTYJIEHTOB YMEHHS PaCUIUpPSITh CBOM MAaT€MAaTUYECKHE
3HaHUS U IPOBOJUTH MATEMATUUECKUI aHAIU3 TPUKIIAAHBIX 3a1a4.

2. Mecto nucuuniannbl B cTpykrype OIIOITI BO

JNucuuminna «MaremaTuka» BXOJUT B MOAYJIb €CTECTBEHHBIX TUCIUIIINH
00s13aTeIHbHOM YaCTH yu4eOHOTO TUIaHa.

HeoOxoaumbiMKu  yCIIOBUSMHM /111  OCBOGHHUS JIUCIMIUIMHBI  SIBIISIOTCS:
3HaHUE DJEMEHTApPHOW MaTEeMaTUKH: aireOphl, T€OMETPUH, 3JIEMEHTAPHBIX
(GyHKIUN 1 OCHOB MaTeMaTUYECKOrO aHaIN3a; YMEHUS pelllaTh TUIIOBLIE 3a1a4u
AJIEMEHTAPHONM  MaTeMaTUKH;  HABBIKM  MBICIUTEIBHON  JI€SITEIBHOCTH,
JIOTUYECKOTO aHaJli3a, MAaTEMAaTUYE€CKOTO U T€OMETPUUYECKOTO MBIIILICHHUS.

SBnsieTcst OCHOBOM J1 U3YyUEHUS CIICIIMAIBHBIX JUCHIUIIIAH.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMILIIMHBI

CryneHTsl, 3aBeplIMBIIME HW3y4YEHHE JUCLHUIUIMHBI «MareMarnkay,
JTOJKHBI

3HATh: OCHOBHBIE MOHATHUS U METOAbl MATEMAaTUYECKOTO aHAIM3a, B YACTH
mudpepeHInanTbHOTO0 U WHTErPATbHOTO WCYUCIICHUS, TEOPUU PSAO0B; TEOPUU
JMHENHOUN anreOphl; aHAIMTUYECKON T€OMETpUH; Teopuu auddepeHInanbHbIX
YPaBHEHUI; TEOPUU BEPOSATHOCTEW M MATEMATHYECKOM CTATHUCTHUKH, B YacTH
OMMCAHUS CIIyYalHbIX SIBJICHHM, YHCIIOBBIX XapaKTEPUCTHUK CIyYalHBIX BEJIMYUH
Y CIIyYalHBIX BEKTOPOB, METOIOB CTATUCTUYECKOTO aHAIU3A.

YMETb: HCNOJIb30BATh METOAbl MATEMATHYECKOTO aHAJIN3a, AHAIUTHIECKON
Te€OMETPHH, TUHEWHOM anreOpbl, Teopur QyHKIIUN KOMIUIEKCHOTO IIEPEMEHHOTO,
TEOPUU BEPOSATHOCTEW U MATEMATUYECKOW CTATUCTUKH; UCIIOIb30BaTh OCHOBHBIE
npu€mMbl 00pa0OTKM 3KCHEPUMEHTAIBHBIX JaHHBIX; PEIlaTh THUIOBBIE 3aJayH;
oOpamaTthecsi K HHGOpMAIMOHHBIM cucteMaM (MHTepHeT, cipaBoyHas u apyras
MaTeMaTuyecKasl JIuTepaTypa) AJis MONOJHEHUS U YTOUHEHUS] MaTeMaTH4YeCKUX
3HAHUM.

BJIAJETh: MAaTEMATHYECKUMH TNOHATUAMHU U CHMBOJAMU ISl BBIPAXKEHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILLICHHI, MATEMATUYECKUMHU METONAMHU U
aNrOPUTMAMHM B IIPUJIOKEHUAX K TEXHUYECKUM HayKaMm.



[lepeuniciienHble pe3yibTaThl 00pa30BaHUs SIBISIOTCS OCHOBOWM JJif
dbopmupoBanus cieayomux komneteHui (B cootBeTcTBUU ¢ OI'OC BO m
TpeOOBaHUSIMU K pe3yibTaTaM OCBOEHHS OCHOBHOW MpOQeCcCHOHATBHON
oOpazoBatenbHoil nmporpammsl (OITOIT BO):

obmenpodeccnoHaIbHBIX
OIIK-1

CHOCOOEH NPHUMEHSATHh E€CTECTBEHHOHAYUYHBIE U OOIEMHKEHEPHBIC

3HAaHUA, MCTOAbI MATCMATUYICCKOI'O daHAJIM3a U MOJACIINPOBAHUSA

4. CTpyKTypAa U coAepKaHue TUCUHUIINHBI

4.1. O0beM y4eOHOI TUCUMIIJIMHBI 1 BUbI Y4e0HO# padoThl

O06nem vacos (3.e.)
. Ounasn Ouno- 3aouHas
Bun yueGHoM paboTh
dopma 3a04Hast dopma
dbopma
Oo6mas yuebHast Harpy3ka (Bcero) 576 - 576
(16 3au4. em) (16 3au4. em)
Obs3arenbHas ayJIuTOpHast yueOHas 256 - 34
Harpy3ska (Bcero)
B TOM YHUCIIE!
Jlexun 128 - 24
CeMuHapckue 3aHsATHS - - -
[IpakTHuecKue 3aHATHS 128 - 24
JlaGopaTopHble paboThI - - -
KypcoBas paboTa (KypcoBoOil MPOEKT) - - -
NuauBuyanbHOE 3a1aHUE 72 - 72
CamocrosTenbHas paboTa cTyIeHTa (Bcero) 320 - 528
dopma arTecTaluu 9K3aMeEH,; - 9K3aMeEH,;
3a4er; 3a4er;
9K3aMeEH,; 9K3aMeEH,;
3ayer 3ayer

4.2. Conep:kanue pa3iesioB JUCHUIIINHBI

Cemectp 1

Tema 1.

JluneitHas anre6pa

Martpunel. Onepauun Hag Matpuuamu. Onpenenurend. CBoiicTBa
ONPEIEIIUTENEH. Paznoxxenne OINPEIEIIUTENEH. MeTtob1
BBIYHMCIICHUS onpeAenuTeneii. OOpaTHas MaTpuIa.

Martpuunbie ypaBHeHus. Panr wmarpunpl. CUCTEMBI JIMHEWHBIX
anreOpanuecknx ypaBHeHud. Marpuunslii meton. Meron Kpamepa.
Merop I'aycca. Teopema Kponekepa—Kanemm. @yHaameHTanbHas
CHCTEMA PEILICHUM.

Bekropel. JIunenHble onepaumu  HaJ BeKTOpamu. JIMHEHHas
3aBUCUMOCTh BeKTOpoB. basuc. Koopaunarel BexTOopa B 0Oasuce.
JleiicTBUsT C BEKTOpaMHM B KOOPAMHATHOM  IIPEICTABICHUM.
JlexapToBa cucrema KoopauHat. Mi3MeHeHrne KOOpAUHAT IIPHU 3aMEHE
0a3uca 1 Havyaja KOOpMHAT.



Tema 2.

Tewma 3.

[Ipoekimss  BekTopa. CKanspHOE NPOU3BENCHHUE  BEKTOPOB.
BekropHoe npounsBeieHre BEKTOpoB. CMEIaHHOE MPOU3BEICHUE.
Jluneitnble omepatopsl Ha IMIOCKOCTH. COOCTBEHHBIE BEKTOPHI H
COOCTBEHHbIC 3HAUCHMs JMHEHHOro omepatopa. KBaapartudnbie
(hOpMBI.

AHaTh4ueckas reoMeTpus

[Ipocrenimme 3amauv aHAIUTUYECKOM TI'€OMETPUM HA IUIOCKOCTH.
VYpaBHEHHE TMHUM HA TUIOCKOCTH. YPAaBHEHUE MPSMOM C yIJIOBBIM
KoahduieHToM. YpaBHEHUE NPSIMOH C YTIIOBBIM KO3(PHUITUEHTOM,
MPOXOIAIIEH Yepe3 JaHHYK TOYKY. YPaBHEHUE IIPSMOM,
pOXOsIEeH yepe3 ABe JaHHble ToUku. OO0111ee ypaBHEHUE MPSIMOI.
YpaBHEHHE IPSIMOM B «OTpe3Kax». HopmallbHOE ypaBHEHHE NPSIMOIA.
KpuBbie Broporo nopska.

YpaBHEHHE NOBEPXHOCTH B MPOCTPAHCTBE. Y PABHEHUE IIIIOCKOCTH,
IIPOXOALIEN 4Yepe3 JAaHHYI0 TOYKY, C 3aJaHHbIM HOPMAJIbHBIM
BekTopoM. OO111iee ypaBHEHHE IIOCKOCTH. Y paBHEHUE TNIOCKOCTHU B
«OTpe3Kax». YToI MeXAy JABYMs IUIOCKOCTSMH. Y CIIOBUSA
NApAUIEIBHOCTY W NEPIEHIUKYJIPHOCTH  ABYX IUIOCKOCTEW.
HopmansHoe ypaBHeHue 1uiockocTu. PaccrostHue OT TOYkH 10
IUIOCKOCTH. Y PaBHEHHE IJIOCKOCTH, MPOXOALIEN Y€pe3 TPU TOUKH.
YpaBHEHUS NPSAMOM JMHMM B TNpOCTpaHCTBE. KaHOHMYeckue u
MAPaMETPUUECKAE YPABHEHUSI TIPSAMOWU. YPABHEHHUS MPAMOU,
MPOXOISALIEN Yepe3 ABE TOYKU. YTOI MEXKAY ABYMs IPSIMBIMH.
VYcnoBus napajuieIbHOCTH U NEPIICHIUKYISIPHOCTH JBYX IPSIMBIX.
[IpsMass ¥ IUIOCKOCTh B MPOCTPAHCTBE: YIrOJd MEXAY MPsSMON U
IUIOCKOCTBIO, YCIIOBUS NEPECEUEHUS MPSIMOM IUIOCKOCTH, YCIIOBUS
[IApPAJUIEIILHOCTH U MEPIIEHAUKYIJIIPHOCTH IIPSIMOU U TUIOCKOCTH.
Kpussie BTOoporo nopsiaka. Jmurnc. ['unepoona. [Tapabona.
[ToBepxHocTn BTOpOro mnopsaka. L{unmuHapuueckue NmOBEPXHOCTH.
Cdepa. Konycol. Dmmuncoun. ['mnepbomouapl. Ilapabonounp.
['eomeTprueckue CBOMCTBA 3TUX TOBEPXHOCTEN.

[Tonmsipable  kOOpAMHATBL Ha IUIOCKOCTH. Chupais  Apxumena.
[unmunapuyeckre U cPepruuecKre KOOPAWHATHI B IMPOCTPAHCTBE.
Paznuunbie  cnocoObl 3ajaHust JIMHUM M MOBEPXHOCTEH B
MIPOCTPAHCTBE.

Maremarnyeckuii aHaIu3

MHoxectBa BemiecTBeHHbIX uyucen. @Dynkuua. OOnacte ee
onpenenenusa. CnocoObl 3amaHus. OCHOBHBIE 3JIEMEHTapHBIC
(GyHKIMH, X CBOWCTBA U Ipaduky. YKCIOBbIE MOCIE0BATEIBHOCTH,
UX pPOJb B BBIUHCIUTENBHBIX npoueccax. [Ipenen uwmcnoBon
nocuenoBareabHOCTH.  CyINECTBOBaHME NpEAesia MOHOTOHHOM
OTrPaHUYEHHOM I1OCIIEI0BATEILHOCTH.

[Tpenen ¢hyHKIWMI, OCHOBHBIC TIOHATHS U CBOMCTBAa. OTHOCTOPOHHHE
npenensl.  IlepBelii m Bropod 3ameuarenbHble npenensl. [Ipenen
byakn B OeckoHeuHocTH. [lpemenbl MOHOTOHHBIX (DYHKITHIA.
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Cemectp 2
Tewma 3.

beckoHeuno Mamble @yHKIMM W uUX cBoictBa. CpaBHEHHE
OECKOHEYHO MaITbIX (PYHKIIHIA.

HenpepriBHOCTh (DyHKITMM B TOuke. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHkuuid. CBoiicTBa (PyHKIMI, HEMpPEPHIBHBIX Ha
OTpe3Ke:  OrPaHUYEHHOCTb,  CYIIECTBOBaHHME  HAMOOJIBILIETO,
HAMMEHBIIIETO U POMEKYTOUYHBIX 3HAYCHUH.

HuddepentmansHoe ucurcneHne (GyHKUUNH OIHONW MEepeMEHHOM.
[TpousBoaHas QpyHKIIMH, €€ CMBICH B pa3IMuHbIX 3a1adax. [IpaBuia
HaXOXJACHUsT Tpou3BOAHON. [IpousBojHas CIOKHOM U oOpaTHOMU
byHKIUY. HuddepenmpoBanue (GyHKIUH, 3aJIaHHBIX
napamMeTpUIECKIM oOpa3zom. [Tonsitue byHKIIUH,
muddepenupyemoit B Touke. Huddepenmman QyHkmMu, ero
reomMerpuueckuii cmpicia. OOmiee MpelcTaBIeHUE O MeEToJax
muaeapm3ari.  MHBapuanTHOCTh  opmbl  auddepenimana.
[TpousBoanbie u AuQGepeHITATBI BHICIINX MTOPSIKOB, UX CBONCTBA.
Touku skctpemyma ¢ynkiun. Teopema depma. Teopembl Poss,
Jlarpanxka, Komm u wux npumeHeHue. OCHOBHBIE TEOPEMBI O
muddepeniupyemMplx  GyHKIMSIX. HeompeneneHHoCTH W UX
packpbiTie ¢ omolbto npasuia Jlonuransa. @opmynsl Telopa u
Maxknopena. [IpeacraBieHre OCHOBHBIX AJIeMEHTApHBIX (DYHKITHI 1O
dbopmyne Teitnopa. [Tpumenenus popmyn Teiinopa.

[Tpumenenue auddepeHIaaTbLHOrO UCYUCIEHUS AJIsl UCCIIEI0BAHUS
GYHKIMIA M TOCTPOEHUs] UX TpapuKoB YCIOBUS MOHOTOHHOCTH
byHKIUY. OKcTpeMyMbl  (DYHKIIMM, HEOOXOAMMOE YCJIOBHE.
Jloctatounblie ycnoBusi. OTbICKaHHME HAUOOJBIIETO U HAUMEHBIIIETO
3HaueHus  GyHkuuMd,  auddepeHuupyeMol  Ha  OTpEe3Ke.
HccnenoBanue  BoIMykiIocTd  (GyHKuuu. Touku — meperuda.
AcumnToTel  (PyHKIHH. [lonatne 00 acUMOTOTHYECKOM
paznoxkennu. O0Ias cxema uccieoBanus (PyHKIIMU U TTOCTPOCHUE
ee rpaduka.

Maremarnueckuil aHanu3

Heomnpenenennpiii unrerpan. IlepBooOpasnas. Heompenenenusrit
MHTETpal W  €ro  CBOMCTBA. | €OMETPUYECKHM  CMBICI
HEOIpe/IeJICHHOro  MHTerpana.  TalOnuiia  HeompeAeTeHHbIX
VHTETPAJIOB. [Ipocrevimme MIPUEMBI VHTETPUPOBAHUSL.
Hcnonb3oBanue Ta0nuil MHTETpasioB. IHTerpupoBaHue 1o 4acTsIM 1
3aMEHOU [IEPEMEHHOM. WNurerpuposanue IIPOCTEUILINX
palMoHaAIBHBIX  Japo0Oel.  Paznoxkenune IpOOHO-palMOHATBHOM
byHKIIMM  HaA  TIpocTelime  ApoOu. MeToapl  BBIYUCIICHUS
HeolpeneneHHbx ko3 duimentoB. HMuTerpupoBanue apoOHO-

PALMOHAIBHBIX (bYHKITHIA. HNurterpuposanue HEKOTOPBIX
UppAIMOHAIBHBIX ~ (QYHKIIMHA ¥ BBIPAKEHUH,  COACPIKAIIUX
TPUTOHOMETPUUECKHUE (GyHKITHH. HNurerpuposanue

g depeHInaTbHbIX OMHOMOB. [I[pUMEeHEeHNE TPUTOHOMETPHUYECKUX
6



Tema 4.

Tema 5.

IOJICTAHOBOK ~ JUIl MHTEIPUPOBAaHUS  COACpXKAIMX  PaJUKaIIbI
(byHKITHIA.

OnpeneneHHbI HHTErpal ¥ €ro NPUIOKEHUS. 3a1a4K, TPUBOISILIE
K TOHSTHIO OIPENEICHHBIX HMHTErpayioB. MHTErpanbHbIE CyMMBI.
OnpeneneHHbI MHTErpaJl U €ro CBOMCTBAa. TeopeMa O CpeaHeM.
[IpousBoaHass wHTErpajza Mo €ro BepxHemy mnpeaeny. dopmyna
Herotona-Jleitbuuna. OCHOBHBIE IIPUEMBI BBIYHCIICHUSA
OIIPEZIEIICHHBIX HHTETPAJIOB. MIHTErpupOBaHue 10 4acTsAM U 3aMEHON
nepemMeHHoM.  [loHsTue O  OpUOMMDKEHHOM  BBIYMCIICHUU
OIIPENIEIICHHBIX MHTErpajioB. MeToAbl BBIYMCIICHHS OIPENEICHHBIX
UHTErpajoB 1Mo QopMmyjaM MPSMOYTOJIbHUKOB, Tpaneuui u
Cumncona.  IlpunokeHue — ONpENEeNeHHBIX  MHTErpajioB K
BBIUMCIICHUIO IUIONIa/iel, 0ObEMOB, IJIMH Iyr. MexaHuueckue u

buznyeckue IIPUIIOKEHUS ONPEIETEHHBIX VHTErPAJIOB.
HecoOGcTBeHHbIE WHTETpalibl ¢ OECKOHEYHBIMU TpEAeiaMd U OT
HEOI'PaHUYEHHBIX (bYHKITHIA. [Ipusnaku CXOIUMOCTH

HECOOCTBEHHBIX HHTETPAJIOB.

OYHKIIMM HECKOJIbKMX MepeMeHHbIX. DyHKIMU HECKOIbKUX
nepemeHHblx. OOmacte  ompenenenus. Ilpegen  dyHkuum.
HenpepoiBaocts. YactHble npousBoansie. [lonublii quddepentman,
€ro CBsI3b C YAaCTHBIMHU MPOM3BOJIHBIMU. MHBapmaHTHOCTH (POpMBI
nosiHoro juddepenimana. KacarenpHasi MIOCKOCTh U HOpMallb K
MOBEpXHOCTU. ['eoMeTpuieckuii cMbICi TojiHOTO JauddepeHImana.
YactHple MpOM3BOAHBIE M MONHbIE AU(@epeHIanbl  BBICIINX
nopsnkoB. @opmyna Teimopa. HesBubie dyHkiuu. Teopembl
cymectBoBanus.  JuddepenuupoBanue  HesBHbIX  (YHKIIHIA.
OkcrpeMymbl (QYHKIIMM HECKOJBKUX TepeMeHHBbIX. Heobxomammoe
yCloBHE 3KcTpeMyMa. JlocTtaTounble ycimoBusa. MeTon HanMeHbIINX
KBaJPAaTOB. Y CJIOBHBIN 3KCTpeMyM. MeTton MHoxuTesnen Jlarpanxka.
[Tpumepsbl ero MpuMEHEHUs PY MOUCKE ONTUMAIIbHBIX PEILICHUH.
KomruiekcHbli aHamms

KommiekcHpie umncina. JIeMcTBrus HaJ KOMIUIEKCHBIMHA YHCIIAMHU.
Tpuronomerpuueckas Gpopma KoMIuiekcHoro uucia. [lokazarensHas
¢dbopma KoMITIeKCHOTO unciia. yHKIMN KOMIUIEKCHOM MepeMEHHOM.
[TpousBoiHasT (hYHKIIMU KOMIUIEKCHON TIEPEMEHHOI.
Juddepenimanbabie ypaBHEHUS

OObIkHOBeHHBbIE Au(depeHIMabHbIE  ypaBHEHUS. DHU3NYECKue
3a1aud, npuBoAsiue K nuddepeHIranbHbIM ypaBHEHUIM. 3a/1aua
Komm. Teopema cyiiecTBOBaHUSI M €IUHCTBEHHOCTH PpEIICHHUS
3agaun  Komm. [lome wHampaBneHMM W METOA — M30KIIMH.
Juddepenumanpaple  ypaBHEHHST ~ MEpPBOrO  MOpsAKa  C
pa3AeSIOIMMHACS NIEPEMEHHBIMU U OJTHOPOJTHBIE
muddepeHnanbHbIe YpaBHEHHUSL. [Tpunoxxenus
G GepeHITMATBHBIX YPaBHEHUH TIEPBOTO TMOPSIIKA B PA3IMYHBIX
obOmactsx Hayku. JlunelHbie muddepeHIMaTbHbIE YPaBHEHUS
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Cemectp 3
Tema 6.

nepBoro nopsjaka. Ypasuenue bepaymnu. VMx perieHue ¢ moMouibo
meronoB Jlarpamwxka u bepuymmu. [{uddepenimanbabie ypaBHEHUS
NEpBOro TMOpsiIKa B MONHBIX JuddepeHunanax. Marerpupyrommii
MHOXkHUTENb. JnddepeHipanbable ypaBHEHNUS BBICIINX MOPSIKOB.
3agaua  Komm. Ilomatme o0  KpaeBbIX  3agadax Ui
miQepeHInaNbHBIX ~ ypaBHEHUH. YpaBHEHHE, JIOIMyCKAIoIee
NOHIKEHHE nopsika. [Ipumokenue K peleHuto 3a1a4 O IBUKECHUH
¢buznyeckoro MasiTHuKa. OJTHOPOIHBIEC IMHEWHbBIE M HEOHOPOIHbBIE
nuHeWHble auddepeHnanbaple  ypaBHeHUs. [lonsitue oO1ero
pemienusa. Onpenenutens Bponckoro. ®opmyna JlnyBusnis-
OcTtporpaackoro. Meron BapUaluu HEOIpeIeIIEHHBIX
KO3 PUIMEHTOB pelieHus HEOTHOPOTHBIX JIMHEWHBIX
muddepeHInabHbIX ypaBHeHUH. JIuHeiHble nuddepeHnuaibHbie
YpaBHEHUS C TOCTOSTHHBIMU KO PHULIMEHTaMU. Y paBHEHHUSI C ITPABOIi
YacThIO CHELMATBHOIO BUJA. [IpHUIoKeHUs K ONMCAHUIO JIMHEWHBIX
mogenend. Cuctembl  uddepeHInanbHbIX ypaBHEHUH, CBOMCTBA UX
pemenuii. Pemenust cucreM JMHEHHBIX AU QepeHITMATEHBIX
YpaBHEHU ¢ TIOCTOSTHHBIMHA KO3 PHUITECHTAMHU

Teopus psanoB

Yucnossle 1 QyHKUMOHAIBHBIE psabl. Yncnossle pansl. [loHsTre
cxonumocT psana. 'eomerpuyeckas nporpeccus. Heobxoaumblii
IPU3HAK cXoauMocTu psja. IIpocrelimme nelcTBUS Hal pAOAMH.
CBoiicTBa psAZOB C TOJOXKWUTEIBHBIMM 4ieHaMH. MccnenoBaHue
CXOAMMOCTH PSIOB C IIOMOIIBIO IPU3HAKOB CpaBHEHUs. [Ipu3Haku
cxomumoct  Jlamambepa u  Komm. HHTerpanbHbli  npu3HaAK
CXOAUMOCTHU PAIOB c IIOJIOKUTEIIbHBIMU YJICHAMH.
3nakouepemytommecs psapl. Teopema JleiOnuma. OeHka ocTaTka
3HAKOYEpEeAyoUerocs  psjga.  3HAKOYEPEAYIOIIMECS  PSbl.
AGCOJIOTHO 1 YCIIOBHO CXOSIIUECs psizibl. Teopema 00 abCoMmOTHOM
cxonumoctd. DyHKUMOHANbHBIE psAfbl. OONacTh CXOAUMOCTH,
METO/IbI €€ onpeaeeHus. PaBHOMEpHas U IIPaBWIbHASA CXOAUMOCTD
dbynkuoHaneHeIX psgoB. [lpusnak Beitepmrpacca. CreneHHbIE
paabl. Teopema Abens. UHTepBan u paguyc CXOAUMOCTH CTEIIEHHOTO
pana. Ero paBHoMepHas cxomumoctb. Psan Teiutopa. Teopema o
€IMHCTBEHHOCTH PA3JIO’)KEHUSI (PYHKUMHM B CTENEHHOM psj.
JlocTaTouHble YCIOBUS Pa3ioXUMOCTH (yHKUMU B psan Teitnopa.
PaznoxeHne OCHOBHBIX 3IEMEHTapHBIX (PYHKIMI B psiabl Teiinopa u
Maxnopena. IlpuMeHeHHE CTENEHHBIX PSIOB B NPUOIMKEHHBIX
BeruncieHusix. Psanp1 @ypre. Koo duiments @ypbe u ux CBONCTBA.
Teopema 0 CXOAMMOCTH TPUIOHOMETPUUYECKUX psnoB Dypee.
[TonsiTe opToHOpMUpPOBAaHHOM cucTeMbl PyHKIMNA. E€ mpuMeneHune
Ui pasnokeHust (QyHKUMHA. PasnokeHue YETHBIX W HEYETHBIX
¢yHKUMil B TpuroHomerpuueckuil psag ®Pypbe. CrneuuanbHble
npuéMbl  pa3iokeHus: (QYHKIMM B 3aBUCHUMOCTH OT 3aJaHHOTO
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Tema 7.

Tema 8.

Cemectp 4
Tema 9.

VMHTEpPBAJIA pa3noxeHus. [ [puMeHeHre TPUroHOMETPUYECKUM PSIIOB
®ypbe B IPUOIMKEHHBIX BEIYUCIICHUSX.

KparHble 1 NOBEpXHOCTHBIE MHTETPAIIBI

JIBOWHOI mHTerpan. 3agadd, MPUBOIAIIME K IMOHITHIO JABOWHOIO
uHTerpana. Ero onpeznenenue u OCHOBHBIE CBOWMCTBA. BerumciieHne
JBOMHOIO MHTErpajla IOCIEAOBATEIbHBIM  HMHTEIPUPOBAHUEM.
Breruncnenne mmomane u 0ObEMOB €  TIOMOINBIO  JBOWHOTO
MHTErpajia. 3aMeHa MEPEMEHHBIX B JBOMHOM HHTerpasie. /[BoMHOM
VMHTETpaJl B TOJSIPHOM CHUCTEME KOOpIMHAT. TPOWHOW WHTErpal.
3ajaun, NPUBOASIIME K TMOHATUIO TPOMHOro uHTerpaia. Ero
OMPENEIICHUE W OCHOBHBIC CBOWCTBA. BBIUKCIICHHE TPOMHOIO
UHTETpajla  MOCIEAOBATENbHBIM  MHTETPUPOBAHMEM.  3aMEHa
IIEPEMEHHBIX B TPOWHOM MHTErpaje. BpluuciaeHue TpOMHBIX
WHTETPAJIOB B IWJIMHAPUYECKUX U CPEPUIECKUX KOOpJUHATAX.
Pu3nYeCKUe U TEOMETPUUECKHUE MPUITOKEHUSI TPOUHBIX UHTErPAJIOB
(BBIUMCIIEHHE IUIOWAACH TMOBEPXHOCTEM, Macc, CTaTHYECKHX
MOMEHTOB, MOMEHTOB HWHEPUMU KM KOOPAMHAT LEHTPA TSHKECTU
npocTpaHCTBeHHBIX (puryp). [Tnomane moBepxHoctu. OnpenencHue
MOBEPXHOCTHBIX MHTErpasioB. CBONCTBA U MPUMEPHI BHIYUCICHUI.
Omnpenenenne U NpUMEpPbl UHTETPAIOB MEPBOIO U BTOPOTO POAA.
CBoiicTBa Y MPUMEPHI BHIYUCIICHUM.

Teopus nomns

CkaisipHoe mnione. [Ipown3BomHas MO HANpPABIECHUIO U TPAIMCHT.
[TIpumepsl BbIUMCIEHU WM NpwiokeHus. BektopHoe mose. [ToTtok
BEKTOPHOIO MOJISI  4Y€pe3 OPUEHTUPOBAHHBIE IMOBEPXHOCTU, €TI0
cBoiicTBa M (usuueckuii cmbici. Teopema OcTporpajackoro.
JluBepreHimss BEKTOPHOIO IOJs, €€ CBOWCTBA M BBIYMCIICHHE B
JNEKapTOBBIX KOOpAWHATaX. DHU3NMYECKUM CMBICT AWBEPrEHIUU.
CoseHoMIaIbHOE TIOJIE, €ro cBoiicTBa. Pabora CHIOBOro moJs.
Hupkynsius BekTopHoro nodisi. Teopema Crokca. PoTop BekTopHOTO
IOJIsSI, €0 CBOMCTBA M BBIYMCJICHUE B JIEKAPTOBBIX KOOpAMHATAX.
3amaun, MPUBOJAIIME K MOHATHIO KPUBOJIMHEWHBIX WHTErPAsIOB.
OnpeneneHrie KPUBOJIMHEWHBIX UHTErpasioB 1-ro poma. OCHOBHBIE
CBOMCTBA  KPHMBOJIMHEWHBIX  HWHTErpasoB l-ro  poma. MHXx
reomMerpuueckue u (pusnueckue npuioxeHus. OmnpeaeneHue
KPUBOJIMHEWHBIX HHTETpaioB 2-ro poxa. (OCHOBHBIE CBOMCTBA
KPUBOJIMHEWHBIX UHTETPAJIOB 2-TO poja. Y CIOBUE HE3aBUCUMOCTHU
KPUBOJMHEMHOTO HWHTerpajga 2-ro pojga oOT (OpMbI MYyTH.
[ToreHumanpHOE IOJIe, €r0 CBOMCTBA. Y CJIOBHE MOTCHI[MAIBLHOCTH.
CrnocoOsl orpeeNieHns MOTeHIraIa.

Teopust BepoATHOCTEM

[Tousite cmyyaitHoro coObrTusa. [IpocTpaHCTBO 3IEMEHTAPHBIX
coObITHit. CocTaBHBIE COOBITHS, AEUCTBUA HAJ COOBITHSIMU. AreOpa
COOBITHH KaK OJfHA W3 WHTepnpeTaruii anreopsr byms. Jluarpammsr
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Tema 10.

Benna. Kilaccuueckoe, CTaTUCTHYECKOE UM TE€OMETPUYECKOE
ompeneneHre BeposATHOCTU. [loHsATHE 00 AaKCHOMAaTHYEeCKOM
ompenereHny BepoITHOCTH. OCHOBHBIE KOMOWHATOPHBIE OOBEKTHI:
IIEPECTAHOBKH, pa3MeleHus, coueTaHus, pa3OueHusl.
Hcnonp3oBanre METOI0B KOMOWHATOPUKH B TEOPHH BEPOSTHOCTEH.
TeopeMbl CIIOKEHMSIT W YMHOMKEHUS BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. DopmMyIia moHO# BeposiTHOCTH U popmyna baiieca.
Cxema  He3aBucuMbIX  ucnbltaHud. @®opmyna  bepHymm.
[Ipenenvubie  Teopembl: (opmyna Ilyaccona, JokambHass U
VHTEIpAJIbHAS TEOPEMBI Myaspa-Jlamiaca. OTtknoHeHue
OTHOCUTEJILHOM  YaCTOTbl OT IIOCTOSSHHOM  BEPOSITHOCTU B
HE3aBUCUMBIX HUCIBITaHUSAX. HamBeposiTHEHIIEE YUCIO TOSIBICHUS
COOBITHSI B HE3aBUCUMBIX HWCHbITaHUSAX. [loHsTHe cCiydaitHON
BeIMYMHBI W ee (QyHKuuu pacrpeneneHus. HenpepbiBHbIE U
JUCKPETHBIE  CIly4ailHble  BENWYMHbL. DyHKIMS  IUIOTHOCTH
pacrnpeseneHus u ee cBoiicTBa. CBsizb MEXIY AU hepeHITnaTLHON U
UHTETpaIbHON  (YHKIMEH  pachpeesieHus.. PaBHOMEpHBIH,
DKCIIOHCHLIMAJIbHBIA W HOPMAJIbBHBIA 3aKOHBI paclpencsieHus. Psn
pacnpeaeneHus JTIACKPETHOM CITy4aliHOU BEJIMYUHBL.
bDUHOMUHANBHBIA M TEOMETPUYECKUM 3aKOHBI PaCIpPENEIICHUs,
pactipenenenne Ilyaccona. CrmydaiiHble BEKTOpPbl. MHOroMepHbIe
3aKOHBI pacrpenencHus. [loHsaTne 0 HE3aBUCUMOCTH CITyHalHBIX
BennuuH. [IpeoOpa3oBanus ciayyailHbIX BeJIMYHH. MaTtemMaTuyeckoe
OXXHUJIAHUE W JIUCTIEPCHS, MOMEHTBI BBICIIMX MOPSJIKOB, CBOMCTBA
MomMeHTOB. KoBapuarus u KO3 QHUIHMEHT KOPPETISIAH, HX CBOWCTBA.
JIBymepHOe HopManbHOe pacnpenenenue. HepaBenctBo UeOrbIiéBa.
MaccoBble siBiieHuST W 3akoH Oosbimx uyucen. LleHTpanbHas
IpeeabHas TEOpeMa.

Maremarnueckasi CTaTUCTHKA

3ajaum  MareMaTU4ecKol CTaTUCTUKU. (OCHOBHbIE MOHATHUSA
BbIOOpOYHOro  Meroja.  JIMCKpeTHbII W HMHTEpBAJIBHBINA
BapyuauuoHHble psaabl. [lomuron u rucrorpamma. llnotHOoCTh
pacrpeneneHus mpu3HaKka. IMIprdeckas PyHKIMs pacipeaeTIcHUs
U ee MOMEHThl. CXOIMMOCTh AMIUPHUYECKHUX XapAKTEPUCTHK K
TeopeTnyeckuM. [lapamerpruueckue cemMencTBa paclpeeiIiCHUM.
ToueyHble OLICHKH M METOJABI UX HAXOXKIEHUS: METOJ MOMEHTOB U
METO/ MaKCHMAaJIbHOTO NPaBOTIOA00MSI. HanexxHocTs
JOBEPUTENBHOTO VHTEPBAJIA. NurepBanibHas OLICHKA
MaTe€MaTUYECKOr0 OXKHMJAHHWS HOPMAJIBHOTO PACTPECICHUSI TPy
M3BECTHOW aucrniepcuu. VHTepBalibHAs OLIEHKA MaTEMaTUYECKOIO
OXHUJIAHUS HOPMAJIBHOIO  PACIPEACIICHHs MpPU HEU3BECTHOU
nucriepcud. CpaBHeHHe oO1eHOK. CTaTUCTUYECKas THUIIOTe3a WU
CTaTUCTUYECKUN KpUTEPUH. CpaBHeHue KPUTEPUEB.
CraTtuctudeckas runoresa U CTaTUCTUIeCKUi Kputepuid. Oumoku 1-
ro u 2-ro poaa. YpOBEHb 3HAYUMOCTH M MOIIHOCTh KPUTEPHSL.
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[Tpunmn npakTnueckon yBepeHHocty. Jlemma Helvimana-IIupcona.
Kpurepun cornacust: kpurepui Konmoroposa u kpurtepuii [Iupcona
(xu-KBagpar). Ornenka JIOCTOBEPHOCTH (3HAYUMOCTH)
ko3 durmenta koppensiuu. t-kpurepuit CrprogeHta. OneHka
perpeccum MeTOAOM HauMMEHbIIMX KBaJApaToB. MHOKECTBEHHAS
perpeccusi.  YpaBHeHus  perpeccur.  DyHKIMOHaNbHAsg WU
cTatucThueckass  3aBucumoctd.  Koppemsuuonnas — tabmuia.
I'pynmoBeie cpennue. [loHsATHE KOPPEIALMOHHON 3aBUCUMOCTH.
OCHOBHBIE 33Jaud TEOPUHM KOPPEIALMU: OIpeneneHue (GopMbl U
OLIEHKA TECHOTHI CBSI3U. BHJIBI KOppEISILMOHHON CBA3M (MapHas U
MHOXECTBEHHAs, TMHEHHAS U HEJIMHEHAs ).

YpaBHenus perpeccun. JInHeHas perpeccusi. MeTtoa HanMeHbIINX
KBaJpaToB. OnpeaeseHue napaMeTpoB NPsSMbIX PEFPECCUH METOIOM
HaMMEHBIIUX KBaApaToB. BeIOOpOUHBI KO PULIMEHT KOPPETALIUH,
ero csoucrBa. Hemnnuelnas perpeccus. [IpoBepka rumoressl O
3HaYMMOCTH ko3 Purmenrta KOpPpEJISILUU. IIposepka
ONTUMAJIBHOCTA U aJIeKBaTHOCTH BBIOPAHHOW (POPMBI CBS3U JIBYX

Cﬂy‘{aﬁHBIX BCJINYHH.

4.3. Jlekuuu
O6beM yacoB
Ne mi/m HaszBanue Tembl Ouro- 3aouHas
Ounas popma 3;.)0‘-IH3.$I (bopma
opma
Cewmectp 1 32 6
Tema 1. | JIuneitnas anredpa 10 2
Tema 2. | AHasiuTudeckasi reOMeTpust 10 2
Tewma 3. MareMaTnyecKkHii aHaJIn3 12 2
Cemectp 2 32 6
Tewma 3. MareMaTnyecKuii aHaJIn3 16 3
Tewma 4. KoMIuIeKCHBIN aHaIu3 6 |
Tema 5. | duddepenunanbueie 10 )
ypaBHEHHUS
Cemectp 3 32 6
Tema 6. Teopus psaoB 12 2
Tema 7. | KpaTHble M TIOBEpXHOCTHBIE 12 )
MHTETpaJibl
Tewma 8. Teopus nomus 8 2
Cemectp 4 32 6
Tema 9. Teopust BepoaTHOCTEN 16 3
Tema 10. | MaTemaTuyeckas CTaTUCTHKA 16 3
HToro: 128 24
4.4. IlpakTnyecKkue 3aHITHS
O6beM yacoB
Ne n/m HaspaHue TeMbl Ouro- 3aounas
Ounas hopma 3a04Has
dbopma dbopma
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Cewmectp 1 32 6
Tema 1. | JIuneitHas anreOpa 10 2
Tema 2. | AHasiuTudeckasi reOMeTpust 10 2
Tewma 3. MarteMaTnyecKHii aHaJIn3 12 2
Cemectp 2 32 6
Tewma 3. MareMaTnyecKHii aHaJIn3 16 3
Tewma 4. KoMIuIeKCHBIN aHaIu3 6 |
Tema 5. | duddepenunansueie 10 )
ypaBHEHHUS
Cemectp 3 32 6
Tema 6. Teopus psaoB 12 2
Tema 7. | KpaTHble M TIOBEpXHOCTHBIE 12 )
MHTETpaJbl
Tema 8. Teopus nons 8 2
Cemectp 4 32 6
Tema 9. Teopust BepoATHOCTEN 16 3
Tema 10. | MaTemaTuyeckas CTaTUCTHKA 16 3
HToro: 128 24

4.5. JlaGopaTopHbie padoThI
JlabopaTopHbie pabOTHI IO TUCIUTIIINHE HE MPETyCMOTPEHBI.

4.6. CamocTosiTesibHasi padoTa CTYJACHTOB

O0BeM yacoB

OuHo-
Ne n/m Ha3Banue Temsl Bun CPC Ounas 3a04H | 3aoyHas
dopma ast dopma
dbopma
Cewmectp 1 80 132
JIuneinas MOArOTOBKA K KOHTPOJIbHOM
Tema 1. | anre6pa pabore; BBITIOJTHCHUE 25 40
WHJUBUIYAIbHOTO 3aJaHUs
AHanmuTAuyeckas MIOATOTOBKAa K KOHTPOJIBHOM
Tema 2. | reomeTpus pabore; BBIITOJIHCHUE 25 40
WHIVBHIYAJIHOTO 3aJaHUs
MaremaTrueckuid | MOArOTOBKAa K KOHTPOJIbHOM
Tema 3. | ananuz pabore; BBITTOJTHEHHUE 30 52
WHJUBUIYAIBHOTO 3aJaHUs
Cemectp 2 80 132
Tema 3. | Matematuueckuii | MOArOTOBKA K KOHTPOJIbHOMU
aHajau3 pabore; BBITIOJTHCHUE 32 50
WHJUBUIYAJILHOTO 3aJaHus
Tema 4. | KoMmmiiekcHbIH MOArOTOBKAa K KOHTPOJIbHOM
aHau3 pabore; BBITIOJIHEHHE 20 34
WHVBHIYAJIbHOTO 3aJaHUs
Tema 5. | AuddepeHunanst | MOATOTOBKA K KOHTPOJIHHOU
bI€ YpaBHEHUS pabore; BBITTOJTHEHHUE 28 48
WHJUBUIYAIbHOTO 3aJaHUs
Cemectp 3 80 132
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Tewma 6. | Teopus psiaoB MOArOTOBKA K KOHTPOJIbHOM
pabore; BBITIOJTHCHUE 26 48
WHJUBUIYAIIHOTO 3aJaHus
Tema 7. | Kparnsie U | HIOATOTOBKA K KOHTPOJIBHOM
IIOBEPXHOCTHBIE pabore; BBIITOJIHCHUE 26 48
MHTErpaJIbl WHJVBHIYAJIHOTO 3aJaHUs
Tema 8. | Teopus nomns IIOATOTOBKA K KOHTPOJIbHOU
pabore; BBITIOJTHCHUE 28 36
WHJUBUIYAIHOTO 3aJaHus
Cemectp 4 80 132
Tema 9. | Teopus IIOATOTOBKA K KOHTPOJIbHOU
BEPOSATHOCTEU pabore; BBITTOJTHEHHUE 40 58
WHJUBUIYAIbHOTO 3aJaHUs
Tema MaremaTuueckasi | HOATOTOBKAa K KOHTPOJIbHOM
10. CTaTUCTUKA pabore; BBIIIOJIHCHUE 40 64
WHVBHIYAJIBHOTO 3aJaHUs
HToro: 320 528

4.7. KypcoBble pad0Thl/IPOEKTHI.
KypcoBbie paboThI O JUCITUTIIIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenogaBaHue IUCLUUILUIMHBI BEAETCS C IPUMEHEHUEM CIIEAYIOLIUX BUJIOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

— TPaAUIMOHHBIE OO0BSICHUTENbHO-UIUTIOCTPATUBHBIE TEXHOJIOTHH,
KOTOpbIE 00€CTeUnBAIOT JOCTYIMHOCTh y4eOHOro MarepHuaa uis OOJIbIINHCTBA
CTYJICHTOB, CHCTEMHOCTh, OTpPabOOTAaHHOCTh OPTraHU3alMOHHBIX (OpPM W
IPUBBIYHBIX METO/I0B, OTHOCUTEILHO MaJjlble 3aTpaThl BPEMEHU;

— TEXHOJIOTUM MPOOJIEMHOro OOy4eHHUs, HaIlpaBJIICHHbIE Ha pa3BUTHE
M03HABATEIbLHON AKTUBHOCTH, TBOPYECKOW CaMOCTOSATEIHHOCTH CTYJIEHTOB U
IpEeIoIararolIne MOCIe0BaTeIbHOE U 1IEJICHANPABICHHOE BBIIBIDKEHUE TIEpeT
CTYJICHTOM TO3HABATEIbHBIX 3a/1a4, pa3pelieHue KOTOPHIX MO3BOJSET CTyIEHTaM
aKTUBHO YCBaWBaTh 3HaHUS (MCIONB3YIOTCS TMOWCKOBBIE METOBI; MOCTAHOBKA
MO3HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTUHM Pa3BUBAIOIIETO OO0YUYEHUs, TTO3BOJIAIONINE OPUEHTHPOBATH
y4eOHBIN MpoIiecc Ha MOTEHIIMATbHBIE BO3MOHOCTH CTYIEHTOB, MX PeaTn3aIiiio
U pPa3BUTHE;

— TEXHOJIOTUH KOHIIEHTPUPOBAHHOTO OOYyYEHHUS, CYyTh KOTOPBIX COCTOUT B
CO3JaHUM MAKCUMaJIbHO OJIM3KOM K €CTECTBEHHBIM IICUXOJOTHYECKUM
O0COOEHHOCTSIM YEJIOBEUYECKOI'0 BOCHPUATHSA CTPYKTYpbl yueOHOIro Ipolecca U
KOTOpBIE€ JAlOT BO3MOKHOCTb ITyOOKOTO U CHCTEMHOTO U3YUYEHHS COAECpKaHUS
y4€OHBIX TUCLUUIUIMH 32 CYET 0ObETUHEHUS 3aHATHI B TeMaTuyeckue OJI0KH;

— TEeXHOJIOTUM  MOJYJIBHOTO  OOyYeHHs, Jalollue  BO3MOXKHOCTD
oOecrnieueHns THOKOCTH TIpoliecca 00ydeHus, aJanTalllH €T0 K WHANBUIYIbHBIM
HOTPEOHOCTSIM M OCOOEGHHOCTSAM OO0ydJarommxcsi (MPUMEHSIOTCS, KaK MpaBuio,
IPU CAMOCTOSITETFHOM OOYUYEHUH CTYJIEHTOB MO WHIUBUAYaIbHOMY y4eOHOMY
IUIaHY);
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— TeXHOJIOTUN  AU(GEepeHIUPOBAHHOTO 00ydeHHUs, 00ecrneynBaroIIne
BO3MOXKHOCTh CO3/IaHUSI ONTHUMAJBHBIX YCJIOBHHA JUIsI Pa3BUTHUS WHTEPECOB U
CIIOCOOHOCTEH  CTYAEHTOB, B TOM 4HCIE€ M CTYACHTOB C OCOOBIMHU
o0pa3oBaTeNbHBIMH MOTPEOHOCTSIMH, YTO MO3BOJISIET pPeaIn30BaTh B KyIbTYPHO-
o0pa3oBaTeIbHOM TIPOCTPAHCTBE YHHBEPCUTETA WJCI0 CO3JIaHUS PaBHBIX
BO3MOXKHOCTEH 711 TOTydeHHsI 00pa3oBaHus

— TEXHOJIOTUM aKTUBHOIO (KOHTEKCTHOT0) OOy4YeHHs, C IOMOIIBIO
KOTOPBIX OCYUIECTBIIICTCS MOJCIMPOBAHUE TPEAMETHOTO, MPOOJIEMHOTO U
COLIMATIBHOTO  cojiepkaHusi Oyaymied mnpo¢ecCHOHaIbHOW — N1eATEIbHOCTH
CTYACHTOB (WCIIOJIb3YIOTCSI aKTUBHBIC W MHTEPAKTUBHBIC METONbI OOYUYCHHS) U
T.JI.

MaxkcumanbsHast 3pPEeKTHBHOCTD MEIArOTHIECKOro mporecca JOCTUTAeTCsI
NyTeM KOHCTPYMPOBAHUS  ONTHMAIBHOTO  KOMIUIEKCA  MEJIarorHYeCcKuX
TEXHOJNOTHMA W (MJIM) WX DOJEMEHTOB Ha JUYHOCTHO-OPHMEHTHUPOBAHHOM,
JeSITEIbHOCTHON, NTUATOTHUYECKOH OCHOBE M HCIIOJIb30BaHUA HEOOXOTUMBIX
COBPEMEHHBIX CPEJICTB O0yUEHUSI.

6. ®opMBbI KOHTPOJISA 0CBOCHHS I CHHUIIHHBI

Texkymias arrectanus CTyJ€HTOB IPOU3BOJUTCS B TUCKPETHBIE BDEMEHHBIE
MHTEPBaJbl JIEKTOPOM WM IPENOJABATENEM, BEAYLIUM MPAKTUYECKHE 3aHATHS
0 JUCIUILIMHE B CJIEYOMUX HopMax:

— (hpOHTAJIbHBIE U UHAUBUAYAJBHBIE OMPOCHI;

— KOHTPOJIbHBIE pa0OTHI;

— 3aIlMTa UHANBUIYAJBbHBIX 3aaHU.

@DOH/IbI OLIECHOYHBIX CPEACTB, BKJIOYAIOIINE TUIIOBBIE WHIAMBUIYAJIbHbBIE
3aJlaHus, KOHTPOJIbHBIE pa0OThl, NO3BOJISIFOIINE OLIEHUTh PE3YJbTaThl TEKYLIEH U
OPOMEXYTOUHOM aTTecTauuyd OOydYarolmMXcs 10 JaHHOW JIMCLUIUIMHE,
NOMELIAIOTCS B MPWIOKEHUH K pabouyell mporpaMme B COOTBETCTBUHM C
«Ilonoxenunem o GOHJIE OLIEHOUHBIX CPEJICTBY.

[IpomexxyTouHast arrecrauus IO pe3yjbTaTaM OCBOCHHUS JUCLUIUIMHBI
MPOXOJUT B popMe:

NUCbMEHHOTO 3K3aMEHA, BKJIIOYAIOMIETO TEOPETUYECKHE BOMPOCHl H
MpaKTUYECKUE 3aJaHus. B ciydae HEmoJHOro, CHOPHOrO WJIM HEKOPPEKTHOTO
BBINIOJIHEHHS 33JaHUsl MHUCbMEHHOIO 3K3aMEHa, JONYCKaeTCsd YTOUHSIOUIUI
YCTHBIA OMpPOC CTYAEHTA, HA OCHOBAaHUU KOTOPOTO BO3MOXHA KOPPEKTHUPOBKA
OLICHKH PE3yJbTAaTOB MPOMEKYTOUHOM arTecTanuu. JJomycKk K mpoMeEXyTOYHON
aTTeCTAIlMU IPOU3BOAUTCS Ha OCHOBAHHUH TIOJIOKUTENIbHBIX PE3YJIHTATOB IO BCEM
dbopMam TeKyIero KOHTPOJISL.

3auera (IpeanosjaraeT BBINOJIHEHUE BCEX BUIOB Yy4deOHOMl paloThlI,
PEIyCMOTPEHHBIX pabouei MporpaMMoil yueOHOM TUCHIUTIITUHBI).

B sK3aMeHaMOHHYIO BEIOMOCTh M 3a4YETHYIO KHHMXKKY BBICTABIISIIOTCS
OIICHKH T10 IIKaJIe, TPUBEICHHON B TaOJIHIIE.

| IlIxana oueHUBaHUs ‘ XapaKkTepUCTHUKA 3HAHUS PEIMETa U OTBETOB ‘ 3ayeTsl ‘
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OTIN4HO (5) CrymeHt riyOOKO M B TOJHOM OO0BEME BIAJEET | 3a4TEHO
IIPOrPaMMHBIM MaTEpUAIIOM. ['pamoTtHO,
WCUEPIIBIBAIONIE U JIOTUMYHO €r0 H3JIaraeT B YCTHOU
Wi 1nuckMeHHOM ¢opme. Ilpm  3TOM  3Haer
PEKOMEHIOBAHHYIO IuTeparypy, MIPOSIBIISIET
TBOPYECKMIA IMOAXOJ B OTBETaX HA BOMNPOCHI M
NpPaBUIILHO OOOCHOBBIBACT TPHHATHIC PEIICHHUS,
XOpOLIO BJAJEET YMEHMSIMH W HaBbIKAMH IIPU
BBINOJIHEHUH MTPAKTHYECKUX 3aja4.

xoporo (4) CTyneHT 3HaeT MpOrpaMMHBIN MaTepHall, FPaMOTHO
Y IO CYTH U3JIaraeT €ro B yCTHOW MJIM MUCbMEHHOMN
dopme, momyckas HE3HAUUTENIbHbIE HETOYHOCTU B
YTBEPXKJICHUSIX, TPAKTOBKAX, OMNPENENEHUAX U
KATerOpHUsIX WM HE3HAUNWTEIbHOE KOJIMYECTBO
ommbOok. Ilpm o3ToM BiageeT HEOOXOAUMBIMU
YMEHUSMM W  HaBbIKAMU TNPU  BBIIOJHEHUH
MPaKTUYECKHX 3a]1ay.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOM MPOTrpaMMHBII
MaTepuai, JOMYCKaeT HETOYHOCTH, HEAOCTATOUYHO
yéTkre (HOPMYIHPOBKHU, HEMOCIEIOBATEILHOCTD B
OTBETAX, M3JIAra€MbIX B YCTHOW WJIM MUCBMEHHOM
dopme. Ilpm STOM HEAOCTATOYHO  BIAJEET
YMEHUSMH W  HaBbIKAMU MpPU  BBIIOJHEHUU
npakTuueckux 3anad. Jlomyckaer 10 30% ommubox B
M3JIaraéMbIX OTBETaX.

HeyaoBieTBopuTenbHO (2) | CTyaeHT  HE  3HaeT  3HAYMTEIbHOW  YacTH HE
nporpaMMHOro marepuana. IIpy 3ToM AomyckaeT | 3a4TeHO
NPUHLMIIAATIbHBIE OMMUOKU B J0Ka3aTelbCTBaX, B
TPAaKTOBKE TIOHATUM M KaTEropui, IIPOSBIIIET
HU3KYIO KyJbTypy 3HAHUM, HE BJIAJICET OCHOBHBIMU
YMEHUSMH W  HaBbIKAMU MpPU  BBIIOJHEHUU
npakThuyeckux 3aaad. CTyIeHT OTKa3bIBAETCS OT
OTBETOB Ha JIONOJHUTENIBHBIE BOIIPOCHI.

7. YueOHO-MeTOoaAuYecKoe U NMPOrpaMMHO-UH(OPMALIMOHHOE
ol0ecrieyeHne TUCHUIIUHBI:

a) OCHOBHAas JiUTeparypa:

1. Kupkunckuii A.C., MaTemaTudeckuii aHaiu3 : YdeOHOe mocooue st
By30B / Kupkunckuit A.C. - M.: Axagemuueckuii IIpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978—5—8291—3040—4 - Texkcr : anmekrponHbIi // DBC
"KoHcynbTaHT cTyneHra" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (naTta o6pameH1/m
02.09.2022). - Pexxum ftocTyna : 1o MOAMKCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHamuza : Y4YEOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YueOHuKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekctr : nsnektpoHusli // DbC
"KoHncynpTant cTyaeHra" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (nata o6pameHI/I;1
02.09.2022). - Pexum gocTtyna : mo MOAMNKICKE.
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3. ITonog B.C., Jluneiinas anredpa : yueoHoe nocodue / B.C. Ilomos - M. :
M3patensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texkcr : anexrponnsiit // ObC "KoncynbranT crygenta” : [cait]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata
oOpamenusi: 02.09.2022). - Pexxum qocTyna : 1o MOIIICKe.

4. Yeromun A.Il., Jluneiinas anreOpa W aHAIUTUYECKash T€OMETPUS :
yuebHoe nocobue / Yeronun A.Il. - PoctoB H//] : M3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snextponnbli // OBbC "KoHcynbTant
cTyaeHra" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (nara obpaienus:
02.09.2022). - PexxuMm nocTymna : 1o MOJMUCKE.

0) 10MOJIHUTEILHAS JIUTEPaTypa:

1. bexnmemume /I. B. Kypc ananuthueckoil TeoMeTpud M JIMHEHHOU
anre6psl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-e u3j., nepepad. - M. :
Hayka, 1984. — 320 c.

2. bepmantr A. ®. Kparkuii Kypc Marematudyeckoro aHanuza [TekcT] :
yueOHuk / A. ®. bepmant, U. I'. ApamanoBuu. - 8-¢ uzn., ucnp. u jom. - M. :
Hayka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3amay mo Kypcy MaTeMaTH4YeCKOro aHalu3a
[Tekcrt] : yueb. mocobue / I'. H. bepman. - 20-¢ uza. - M. : Hayka, 1985. - 384 c.

4. Hauko II. E. Beiciias matemaTuka B yNpaKHEHUAX M 3adadax: YueO.
[Tocobue nns By3oB / II. E. Jlanko, A. I'. Ilonos, T. 4. KoxeBuuxona, C. II.
Hanko. — 7-e w3n., ucop. - M. : OO0 «M3marensctBo ACT»: OOO
«M3natensctBo «Mup u OOpazoBanue», 2014. - 816 c.

5. Knerenuk /I. B. COopHuk 3aaa4 no ananutuueckoi reometpun [Teker] :
yuae6. mocobue ans BTy30B / J. B. Knerenuk ; mog pea. H. B. E¢umosa. - CII6. :
"CrneunanbHas auteparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciias maremaruka. Kypc nexmuit. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIen. - Jlyranck : U3n-so BHY um. B.
Hains, 2002. - 164 c.

7. I'pubanor B. M. Bricmias matemaruka. Kypc nekmuii. Y. 2 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIsen. - Jlyranck : U3n-so BHY um. B.
Hams, 2002. - 144 c.

8. I'pubanos B. M. Bricmras marematuka. Kypc mekmwmii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIen. - Jlyranck : M3a-s0 BHY um. B.
Hais, 2003. - 174 c.

9. HIneiinep B. E. Kparkuii kypc Bbicuieit Marematuku. B 2 1. [Teker] :
yue0. mocooue / B. E. Illneitnep, A. U. Caynkuii, A. C. lllymos. - 2-e¢ usn.,
nepepad. u gom. - M. : Beicm. mkomna, 1978. - 328 c.

10. CoopHuK 3a7a4 10 MaTeMaTuke s BTy30B. Y. 1. Jlunelinas anredpa u
OCHOBBI Matemaruuyeckoro anaiuza [Tekct] : yueb. mocobue / nmoxg pen.: A. B.
Edumoga, b. I1. lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amady 1o maremaTtuke s BTy30B. Y. 2. ChnenuaibHble
pazzaenbl MaTeMaTudeckoro aHanmsa [Tekcr] : yueb. mocobue / mox pex.: A. B.
Edumoga, b. I1. lemunoBuua. - M. : Hayka, 1981. - 368 c.
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12. byrpos f. C. Beicmias marematuka. B 3 1. Jduddepenunanbioe u
uHTerpanpHoe ucuucienue [Tekcr] : yueOnuk s By3oB / 5. C. byrpos, C. M.
Huxonbckwuit. - 8- uzn., crep. - M. : Jlpoda, 2007. - 509 c.

13. KynpsiBues B. A. Kparkuii kypc Bbicuield matematuku [Tekct] : yueo.
noco6ue / B. A. Kynpssues, b. I1. JlemunoBuu. - 4-e u3z., nepepad. u nom. - M. :
Hayxka, 1975. - 624 c.

14. ITuckynos H. C. luddepennmansuoe u uHTETpasibHOE UcunciaeHus: J{is
BTY30B. [Tekcr] : yue6. mocodue / H. C. [luckynos. - 13-e u3a. - M. : Hayka,
1985. - 560 c.

15. byrpos 4. C. Iudbdepeniuanbuoe u uHTEerpanbHoe ucurcienue [ Tekcr]
: yuebHnuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKHE YKAZAHUS:

1. MeTtoauyeckue peKOMEHIAlUU U COOPHUK MPUMEPOB JIJISi BBHITOJTHCHHS
WHAMBUIYAJIbHBIX 3aJlaHAM MO BBICIICW Marematuke. Pazmen: «JIlunenHas u
BEKTOpHasl anrebpa» g CTYJCHTOB HWHKCHEPHBIX, JJIEKTPOTEXHHUUYECKUX H
PKOHOMMYECKHX HAIPaBJICHUN ITOJATOTOBKH [ DIIEKTPOHHBIN pecypc]/ coct.: B. B.
Mausiit, 1. B. Mansriii, B. C. llenokos. - JIyrauck : JIHY um. B. Jlans, 2019. -
156 c.

2. Meroaudeckne ykKa3aHHS K TPAKTUYECKOW paboTe MO JUCIUILUIMHE
“Bpiciias maTeMatuka” [DnekTpoHHBIN pecypc]| . U.1 : Jluneiinas anrebpa u
aHanuThueckas reometpus / coct.: B. B. Mansiii, 1. B. Manslit. - JIyranck : JII'Y
uM. B. Jlans, 2015. - 82 c.

3. Metoanueckue ykazaHus K MPAKTUYECKOW padoOTe MO AUCHUILIMHE
“Bpiciiasi mateMatuka” [DnekTpoHHbIN pecype] . Y. 2 : JuddepenumnansHoe
ucuncienne / coct.: B. B. Mansrii, /[. B. Mansrid. - JIyranck : JIT'Y um. B. Jlans,
2015.-71 c.

4. Metonuyeckue yKa3zaHUS K MPAKTUYECKOW padoTe MO JUCHUILIAHE
“Bpicmiass MaremaTuka’ [DnekTpoHHbIl pecypc| . Y. 3 : HurerpanbHoe
ucuncnenue / coct.: B. B. Mansiid, 1. B. Mansbiit. - JIyrauck : JII'Y um. B. [lans,
2015.-70c.

5. Meroandeckue yka3aHUsI K NPAKTHYECKOH padoTe MO JUCIUIUIIMHE
“Bpiciiass matematuka’ [DnekTpoHHbIA pecypc| . U. 4 : DyHKIMH MHOTHX
nepemeHHbiX. [{uddepennuansusie ypaBHenus / coct.. B. B. Mansiit, /1. B.
Maunsiid. - JIyranck : JIT'Y um. B. lans, 2015. - 67 c.

6. MeTtoanueckrue ykazaHUsi K MPAKTUYECKOW padoTe MO AUCHUILIMHE
“Bpicmiasi matematuka” [DnekTpoHHBIN pecypc] . U.5 : Psamer / coct.: A. B.
Bumnesckuii, B. B. Mansii, /1. B. Mansiii. - Jlyrauck : BHY um. B. Jlans, 2013.
-80c.

7. Metoauyeckue yKazaHUs K MPaKTUYECKOW paboTe Mo JUCUUILTUHE
“Bpiciasg marematuka’ [DnekTpoHHbIM pecypc] . U.6 :  Kparnsle,
KPUBOJIMHEIHBIE, MMOBEPXHOCTHBIC HWHTerpaibl. Teopus mois / cocT.. A. B.
Bumnesckuii, B. B. Manebii, [{. B. Mansiii. - JIyranck : BHY um. B. Jlans, 2013.
- 80 c.
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I') HHTePHET-PeCypPChI:

MuHHCTEPCTBO HAYKH U BbICHIEro oOpa3zoBaHus Pocculickoii @enepannn
— https://minobrnauki.gov.ru/

@enepanbHas cinyk0a 1o Ham3opy B cdepe oOpa3oBaHMS M HAYKH —
http://obrnadzor.gov.ru/

[Topran ®denepabHBIX TOCYIAPCTBEHHBIX 00pa30BaTENLHBIX CTAHIAPTOB
BbICIIEro 0Opa3zoBaHus — http://fgosvo.ru

®denepanbHbIi noptan «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EqmHoe oKHO AocTyma K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

denepalbHBIN 1IEHTp WHGOPMAIMOHHO-00Pa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIeKTPOHHBIE OUOJIUOTEYHbIE CUCTEMBI U PeCYpPChI

OnexTpoHHO-0MbMuoTeyHass cuctema «KOHCYJIbTaHT CTyAEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DNEKTPOHHO-OMOIMOTEYHAS cucrema «StudMed.ru» —
https://www.studmed.ru

HNupopmanuoHHbIi pecypc OnodIMOTEeKH o0pa3oBaTeIbHOM
OpraHu3anun

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

8. MarepuajbHO-TEXHUYECKOE O0ecnevYeHne TN CIUTITHHbI

OcBoeHME TUCHMIUIMHBI «MaTeMaThka» MpeanojaraeT HCIOJb30BaHUE
aKaJIeMUYECKUX ayJIUTOPUN, COOTBETCTBYIOIIUX JIEUCTBYIOIIUM CAaHUTAPHBIM M
MPOTUBOIOKAPHBIM MPABUIAM U HOPMaM.

[Ipouee: pabodee mMecTo mpemnoAaBaTesi, OCHAIIIEHHOES KOMIIBIOTEPOM C
noctynoM B HTEpHET.

[TporpammHoe oOecrieueHue:

becruiatnoe
DOYyHKIUOHAIBbHOE
MporpamMMHoOe Ccebliaku
Ha3HAYeHHUe
o0ecreyeHue
. . https://www.libreoffice.org/
Ofucsiii maxet Libre Office 6.3.1 | 111 ¢-//ruwikipedia.org/wiki/LibreOffice
OneparmonHas https://ubuntu.com/
crcTema UBUNTUI9.04 1y pse/iruwikipedia.org/wiki/Ubuntu
bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com
i i K Mozilla http://www.mozilla.org/ru/thunderbird
OYTOBBIN KIIMCHT Thunderbird P/ WWW.IMOZ .org/ru/tnunde
daitn-MeHeKep Far Manager http://www.farmanager.com/download.php
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http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/
T'padicckuii GIMP (GNU Image | http://www.gimp.org/

P K Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Program) http://ru.wikipedia.org/wiki/GIMP
Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruietiep VLC http://www.videolan.org/vic/
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