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PaBouas mporpamma guciuipinael  «MaTemaTmka» Ui oOydaromuxcs 10
crerpaibHocTH 04.05.01 OyHjaMeHTaNbHas W NPHKIAJHAA XHMHA, COCTABJICHA HA OCHOBAHHH
OeepalbHOTO TOCYAAPCTBEHHOTO 00pazoBaTeNbHOTO CTaHAAPTa BBICHIETO 0Opa3oOBaHHS —
cnenmuauTeT To cnennancHocTH  04.05.01 @OyHAaMeHTaIbHAsA W TPHKIATIHAT XHUMMSL,
YTBEPIKACHHOTO TIpHKazoM MHHHCTepCTBA 00OpazoBaHHS H HAyKH Poccuiickolt Denepallu OT
13 mroma 2017 1. Ne 652 (¢ wm3m. w joi.), llopsaka opraHusaliid H OCYINECTBIICHHS
oOpazoBaTellbHOM JesTeJIbHOCTH 10 00pa3oBaTelbHBIM TIPOTpaMMaM Bbiciiero o0pazopaHusl —
nporpaMmMamM  Oakajlappuarta, TporpaMMaM  CHIUAIHTeTa, M[pOTpaMMaM  MarucTpaTyphl,
YTBepKIeHHOTO MpHKazoM MUHHCTepcTBa HAyKM H BhIcmiero oOpazoBaHusi Poccuiickoit
Oeaepanun ot 06 amperst 2021 1. Ne 245 (¢ U3M. H JI011.), B COOTBSTCTBHH ¢ YUSOHBIM ILUIAHOM,
YTBEPKACHHBIM Y ueHBIM coBeToM OI'EOY BO «Jloul ¥V» must nabopa 2024 rona.
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1. MECTO JIMCLIUITIJINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOT'PAMMUBI

1.1.  TpeboBaHus K MpeaBapUTEIHLHON MOATOTOBKE OOYYAIOITUXCS, MPEIIICCTBYIOITHE
U COMYTCTBYIOIINE TUCHHUILIUHBI, HA KOTOPBHIX OCHOBBIBAECTCS M3yUCHHUE TaHHOM:

OcHoBbIBaeTcss Ha 0a3e MpeAMETOB aiaredpa M Hayala MaTeMaTH4YeCKOro aHajiu3a u
reOMETpHsl, N3y4aeMbIM B 00pa30BaTEeIbHBIX OPraHU3aLUAX CPETHEro 001iero o0pa3oBaHusl.

1.2.  JlucuMIuiiHbI, KypcoBble pabOThl M MPAKTUKH, JJII KOTOPBIX OCBOCHHE JTAaHHOMN
JUCLHUTUIMHBI HEO0X0AUMO KaK MpeIIeCTBYOIIee:

SBnsiercs OCHOBOWM JuIsl M3ydeHHs] (PU3HUKH, AHATUTHYCCKONW XHWMHH, OpPTaHUYECKOU
XUMHUH, HEOPTraHUYECKOW XUMHH, (U3HUYECKON XUMHUH, KOJUIOMIHOM XUMHH U JIPYTHX
XUMHUYECKHX NUCUUIUIMH. MaTeMaThdecKue METO/bl MPUMEHSIOTCS AJIsl aHallu3a COCTOSIHUS U
MPOTHO3a Pa3BUTUSI XUMHUYECKUX SIBICHUN U MPOLECCOB, a TAKKE, MPU U3YUYEHUU XUMUUYECKHUX
METOJIOB B MOJIEJIEH.

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepuCcTUKa

HaunmenoBanue nokazarens 3HaueHue noKa3aTels
Ha3Banue o0O6pa3oBaTelbHON MTPOTrpaMMBbI 04.05.01. ®yHnnameHTanbHast U IPUKIIAIHAS
XUMUS
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.b. Maremaruka
y4eOHBIM TIJITAHOM
Yacth 00pa3oBaTeNbHOM MPOrpamMMbl bazoBas yacTtp
KosmdecTBo 3a4eTHBIX €AMHMIT / BCETO YacOB 16 /576

2.2.  PacmpeneneHue 4acoB I0 epuojiaM o0yueHus

a, OO0111e€e KOJIMYECTBO YaCOB
®opma 2 3 camocCTosi-
> | S | pexkuu- | nabopa- | MPaKTH- . ®opma

oOyueHust | & S TENBLHOMN BCET0

8 | OHHBIX | TOPHBIX | YECKHUX KOHTPOJIS

pabOTBI+KOHTPOITH

OuHas 1 1 34 - 34 76 144 3auer
OuyHas 1 2 30 - 30 84 144 OK3aMeH
Ounasga 2 3 17 - 34 93 144 3auer
OuyHas 2 4 34 - 34 76 144 OK3aMeH
Ounas, 115 - 132 329 576
BCET0

3. HEJIA JNCHUTTIIAHBI / ITIPAKTHKH / KYPCOBOW PABOTEI /
I'OCYIJAPCTBEHHOU NUTOI'OBOU ATTECTALINN

(DOpMI/IpOBaHI/Ie Y CTYACHTOB YMGHI/Iﬁ HCIIOJB30BaTb OCHOBHBIC MAaTCMATHUYCCKUC 3aKOHBI
B HpO(bGCCHOHaJIBHOﬁ ACATCIIBHOCTH, NPUMCHATL OCHOBHBIC MATCMATUYCCKHC 3aKOHBI IIPpU
AHAJIN3C MTOJTYUYCHHBIX PE3YJIbTATOB XUMHUYICCKOTO 3KCIICPUMCHTA.

4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

4.1. Kowmmerenuuu



OIIK-5. CnocobeH mnoHUMAaTh NPUHLUUIB PabOThl HMH(OPMAIMOHHBIX TEXHOJIOTHUH,
HCIIOJIb30BaTh MH(OpMaLMOHHBIE 0a3bl JAHHBIX U aJIJallTUPOBAThH CYIIECTBYIONINE MPOrpaMMHbIE
OPOAYKTHl JUIS peIHIeHUs 3agad Mpo(ecCHOHAIBHOW MEATENbHOCTH C YYETOM OCHOBHBIX
TpeboBaHuil THGOPMAITMOHHON OE30MTaCHOCTH.

4.2.  Huaukatopbl KOMIETEHIIUH

OIIK-5.1. [IpuMeHsieT OCHOBHBIE MOJIOKEHHSI U KOHIICTIIIMKM B 00JIACTH MAaTeMaTHYECKUX
HAaYK U OCHOBHYIO TEPMHHOJIOTHIO TIPU PEIICHUH 3a/1a4 MTPO(PECCHOHATBHON 1EATEIbHOCTH.

4.3.  PesynbTaThl 00yueHUs

OIIK-5.1.1. 3HaeT OCHOBHBIE TIOJIOKEHUS ¥ TEOPEMBI IMHEHHOM anreophl.

OIIK-5.1.2. YmeeT npuBOAUTH K KAHOHUYECKOMY BHIY YPaBHEHHUSI HEKOTOPBIX KPHBBIX
BTOPOT'O MOPSAKA.

OIIK-5.1.3. VYmeeT BBIYUCIATH TEPBOOOPA3HYIO, HCIOIB3YI0 PA3IUYHBIC METOJIbI
WHTETPUPOBAHUA.

OIIK-5.1.4. YMmeer pemats quddepeHnuaibabie ypaBHEeHUS 1-10 B 2-T0 TTOpsIKa.

OIIK-5.1.5. ApryMeHTHpPOBaHHO BBIOMpAaET METOJA pELICHUs 3aJaud, YCTAHABIMBAET
CBOIICTBa MaTeMaTHYeCKUX 0OBEKTOB, 3aKOHOMEPHOCTH MEXAY HUMHU, TOBOJIUT PELICHUE 3adaun
JI0 TPUEMJIEMOTO (YUCJIOBOTO WJIM CHMBOJIBHOTO) pE3yJibTaTa, OLEHUBAET WU aHAJIU3UPYET
MOJTyYEHHBIH pe3yNbTaT, CTPOUT MaTeMaTUYECKUe MOJEIH JJisi pelleHus mpodeccrnoHalbHbIX

3a7ad.

Komnerenmmu Nuankatopel Pesynbrarel o0ydeHus
OIIK-5. Cnocoben | OIIK-5.1. OIIK-5.1.1. 3HaeT OCHOBHBIE TIOJIOKEHUS U
MMOHUMATh [Ipumenser TEOPEMBI TUHEHHOU aJIreOpHI.
HOPUHIUIBL pabOTHl | OCHOBHBIE OIIK-5.1.2. YMmeeT npuUBOAUTH K KAHOHUYECKOMY
MHGOPMALIMOHHBIX | TIOJOXKEHUS U | BUJYy YpPaBHEHHS HEKOTOPHIX KPHUBBIX BTOPOTO
TEXHOJIOTHH, KOHIIETIUU B | MOpSIIIKA.
HCITOJIH30BaTh obnactu OIIK-5.1.3. YMeer BBIUUCIATH MEPBOOOPA3HYIO,
WH(POPMAIMOHHBIE | MAaTEMaTHYECKUX WCIIOJIb3YIO Pa3IMYHbIC METOIbI HHTETPUPOBAHHUS.
0a3pl  maHHBIX W | HAyK W ocHOBHYyMO | OIIK-5.1.4. VYmeer pemats nuddepeHimaipabe
aJanTUpPOBaTh TEPMHUHOJIOTHIO ypaBHeHUs 1-ro u 2-ro mopsaka.
CYIIECTBYIOIIUE npu pemenun | OIIK-5.1.5. ApryMeHTUpOBaHHO BBIOMpAET METOJ
MPOrpaMMHEIE 3ama4y pelieHus ~ 3aJa4d, yCTaHABIMBAE€T  CBOWCTBA
IPOIYKTHI Ui | IpopecCCUOHANBHOM | MaTeMaTHYECKUX  OOBEKTOB,  3aKOHOMEPHOCTHU
perieHus 3a/a4 | 1eATeIbHOCTH. MEXIy HHMH, JOBOJUT pEIICHWE 3aqadud 10
npodecCuoHaIbHON MPUEMJIEMOTO  (YHCJIOBOTO WJIM  CHUMBOJIBHOTO)
JeSITeIbHOCTH C pe3ynbrara, OIICHHUBAET " aHATM3HUPYET
Y4€TOM OCHOBHBIX MOJIyYEeHHBIN pe3yJbTaT, CTPOUT MaTeMaTHYecKue
TpeGoBaHUI MOJICNIN JJIS pelIeHus Mpo(ecCHOHANBHBIX 3a/1a4.
nH()OPMAITMOHHON
0€30MaCHOCTH.

5. I[TPOIT'PAMMA JJUCITAITJIMHBI

HazBanue teMbl

KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMBI)

Pazgen 1.

Tema 1. JIuneiinas anredpa

CucreMbl JUMHEMHBIX YpaBHEHHUH, pELICHHUE
CUCTEM YpaBHEHUM. OpnoponHsle,
HEOJHOPOJHBIE, HECOBMECTHBIC, COBMECTHBIE,
ONPEACICHHBIE U HEONPEICIICHHBIE CHCTEMBI
JIMHENHBIX YpaBHEHUM. DOKBUBAJICHTHBIE
CHUCTEMBI YPaBHEHHUH, JKBHMBAJICHTHBIC




peoOpa3oBaHusl CUCTEM JIMHEHHBIX ypaBHEHMH,
Mmeton [aycca pelieHuss CUCTEM JIMHEMHBIX
YPaBHEHHH.

Onpenenurenu: onpeneeHne, CBONCTBRa.
MuHOpBI, JOTIOJHUTEIbHBIE MUHOPBI,
asnreOpandeckue JONOJHEHUs, TeopeMa Jlariaca.
[IpaBuno KpamepapenieHus: CUCTEM JTMHENHBIX
YpaBHEHUH.

Matpuupl: onepanuu CI0KEHUS, YMHOXCHHS
MaTpullbl Ha YHUCIO, YMHOXEHHS MATpPHIL,
cBoiicTBa  omepanuii. OOpaTHas  MaTpuIa:
ONpeJIeTICHUE, KpUTEpui CyIlIECTBOBaHMUS,
OTbICKaHue. PaHr maTpuipl, TeopemMa O paHre
MATPHUIIbI, KPUTEPUII COBMECTHOCTH M KPUTEPUU
OIPEAEIIEHHOCTH CUCTEM

JIMHEWHBIX YPaBHEHUH.

Paznen 2.

Tema 3. Ananutnueckas TreoOMETpHU HA
ITIJIOCKOCTH

VYpaBHeHue JmHUM Ha Iockoctu. [lomspHas
CHUCTEMA KOOpJAWHAT, CBA3b €€ C JACKapTOBOU
cucremoi. llpsAmas JMHUS HaA IUIOCKOCTH:
pa3IuyYHbIE YPAaBHEHUS. YTOJI MEXIY MPSIMBIMU.
Ycnosue NapajuIeIbHOCTH U
MEPIEeHIUKYISIPHOCTH JBYX IPSIMBIX.
Paccrosane or Toukm g0 npsaMou. Ilydok
MPSIMBIX.

KpuBbie BTOporo nopsjaka: Kpyr, 3JIIHIIC,
runep6oina u napadona. Kanonnueckue
YPaBHEHHMsI, UX BBIBOJ. ACUMIITOTHI TUIIEPOOIIBIL.
[Ipeo6pa3oBanue NpsIMOYTOIbHBIX KOOPIUHAT HA
IJIOCKOCTH: IOBOPOT, MAapaJIIENIbHbIN IEPEHOC.

Tema 4. Ananutuyeckas reoMeTpus B
HIPOCTPaHCTBE

[ImocKOCTB: ypaBHEHHS IUIOCKOCTH, MMPOXOAALIEH
yepe3 TpHU 3aJaHHBIX TOYKH; 4Yepe3 TOUYKYy
NEPIEHIUKYISIPHO K 3aJaHHOMY BEKTOpY; B
oTpe3Kax; oOIee ypaBHEHHE. YTOJI MEXIy
JBYMs IUIOCKOCTSIMHM; yCIIOBUETIAPAILIEIIBHOCTH U
NEPIEHIUKYJISPHOCTH JBYX IUIOCKOCTEH.
PaccrosiHME OT TOYKM 10 TUIOCKOCTH.

[Ipsmas nuHMS B IPOCTPAHCTBE:  pa3HbIE
ypaBHeHus. [lepexon oT 00MKX K KAHOHUYECKUM
YPaBHEHUSAM IMPAMOWU. YTOI MeXAYy HABYMs
NpSAMBIMHM;  YCIIOBHsS  IAPAJUIEIIBHOCTH U
MIEPIEHIUKYIAPHOCTH MPSAMBIX. Ycnosus
IIepeCeYeHUs IBYX MPSAMBIX.

B3aumHoe pacnonoxenue NpsiMou U INIOCKOCTH.
Yron mexay npsiMoH U IJIOCKOCThIO. Touka
IepeceyeHus IpsiIMOi U INIOCKOCTHU. Y CIIOBUE
MIPUHAUIEKHOCTH NIPSIMOM TaHHOM IIJIOCKOCTH.
[Toepxuoctu II mopsnka: cepa, smnurncons,
napa0oJionibl, rTunepOOTON b, LUIUHIPBI U
KOHYC.

Pasznexn 3.




Tema 5. dyHKUMH, IOCIIEIOBATEND
HOCTH, MIPEIEIIbI

[Tonsatue ¢yHKIUU: 00JACTH ONpeaeTIeHHUS,
obnacTe 3HaueHui, mpumepbl. CriocoOb!
3aganus GyHKIuH. OrpaHU4YeHHOCTD,
MOHOTOHHOCTH, YETHOCTHH NIEPUOTUIHOCTb.
Obparnas ¢pynkuus. [lapamerpuueckoe 3agaHnue
¢dbyukmuu.IIpocrelimme 351eMeHTapHbIE
(GYHKIMH, UX CBOMCTBA M UX TPaUKH.

Crnoxnas byHKIHS, MHOTOYJICHBI,
palroHaNbHbIE, anreOpanyeckue U
paHcueHneHTHele  ¢yHkiuu.  [Ipumepsr ¢
npogeccuoHaNBHO- OPUEHTHUPOBAHHBIM
CoJIep)KaHUEM.

IIpenen ¢ynkmuu B Touke. Teopema o
€IMHCTBEHHOCTHU TNpeaena QyHkuuu. TeopeMsl o
npenenax, CBS3aHHBIX C  apu(MeTHUYECKUMHU
onepauusiMu U HepaBeHCTBaMU. OJTHOCTOPOHHUE
MIpEeebL.

IIpenen ¢ynkuuu npu x —> Foo . BeckoHeyHo
Oompimiie W OECKOHEYHO Majble (YHKLHUH.
PackpeiTne HeompeneneHHocted. CpaBHeHuE
0ECKOHEUYHO MalbIX (YHKIHH, SKBHBAJICHTHBIC
0ECKOHEUHO Mallble.

HenpepsiBHOCTh (pyHKIIMM B Touke. CBOHCTBa

HETPEPBIBHBIX GyHKIUI. HenpepsiBHOCTB
¢GyHKIMKM Ha MHOXXecTBe. TOUKM pa3pbiBa U UX
KJ1accupuKanus. HenpepsiBHOCTH

aneMeHTapHbIX pyHkuuid. [Ipumepst.

Yucno e. Harypamphble  jorapudmsl,  HUX
CBA3b C JECATUYHBIMM.

3ameuaTenbHbIe Npeaebl (IEPBbIN U BTOPOH) U
CJIEJICTBUS U3 HUX.

Tema 6. InddepeHnmuansHoe
UCUHUCIIeHUue PyHKIUU OTHOM
MIEPEMEHHOMN

3amaun, KOTOphIE TPUBOAAT K  TOHSATHIO
MIPOU3BOJIHOM, OIpe/ielieHue TMPOU3BOAHOM, ee
¢u3nyeckoe M TeOMETPUYECKOe COJepKaHue.
CBs3b MEXTY HENPEPbIBHOCTHIO u
CYLIECTBOBAaHMEM  IPOU3BOJHOW  (YHKIHWH.
KacaTtenbHasiu HopMaib K KpUBOM.

[IpaBuna u Gopmysabl BBIYUCIEHUS TPOU3BOAHON
(mpou3BOAHAas  CyMMBbI,  TPOMU3BENEHHUSI U
YaCTHOTO). [TpounzBoaHbIC OCHOBHBIX
3JIEMEHTAPHBIX (bYyHKIMH. [IpousBoanas
o0paTHO#M, CIIOXKHOM W HEABHO 3aJaHHOMN
¢bynkuuit.  uddepenuupoBanue  GyHKIHUH,
3aJaHHON  mapamerpuuecku.  IIpowmsBomHas
CTENEHHO-TI0Ka3aTeIbHON (DyHKIMH.
Huddepennman ¢pynkmmun. Ero reomerpudeckoe
colepkaHue W cBoiicTBa. HBapHaHTHOCTb
middepennmana mepBoro nopsaka. I[lpumenenne
muddepenmnuana K MPUOTMKEHHBIM
BBIUMCIICHUSIM.

[IpousBogHas BpICIIMX HOPAKOB. PHU3MYECKUHI




CMBICT npousBonHoi.  Juddepenunanst
BoIcIUX TopsaakoB. Juddepenmuan 11 mopsiaka
cioxkHoi ¢yHkuuu. ['unepOonuueckue GyHKIHH
U X IPOU3BOJIHBIE.

OcHoBHBle  Teopembl  auddepeHnnanbHOro
ucuucienus: Poms, Komn, Jlarpanxka. [IpaBuiio
Jlonurains. PackpsITe HEONPEAEIEHHOCTEN.
[IpusHaku Bo3pacTaHusi U yOBIBaHHS (PYHKITHU.
DKCTpEeMyMbl byHKIMU: orpeiesieHue,
HeoOXoauMOe M JIOCTaTOYHOE  YCIIOBUS
skcTpemyma. [IpaBuno uccienoBaHus (QyHKIUU
Ha JKcTpeMmyMbl. Haumbonbiiee m HauMeHblee
3Ha4YeHUs1 QYHKIIMU Ha OTPE3KE.

BpINyKIOCT WM BOTHYTOCTh KPHBOHM, TOYKH
nepernba. IlpaBuino OTHICKaHHS HWHTEPBAJIOB
BBITYKJIOCTH W TO4YEK Tiepernba rpaduka
¢yskmmuu.  AcumnToTel  QyHKumu.  Cxema
WCCTIEIOBaHUSI M TOCTpoeHUs Tpaduka ¢GyHK-
uun. Pemenwe 3amad ¢ mpodeccroHaIbHO-
OpPUEHTHUPOBAHHBIM COJIEP)KAHUEM.

®opmyina Teinopa ¢ 0OCTaTOYHBIM YJIEHOM B
dbopme Jlarpamxka. PaznoxxeHue ainemMeHTapHBIX
¢ynkumii no popmyne Teitnopa. [IpubnmxeHnble
BBIYHCIICHUSI.

Pazgen 4.

Tema 7. HeonpeneneHHbIN HHTErpaIl

[TepBooOpasnas. HeompeneneHHblit uWHTETpa,
ero cpoiictBa. TaOiuiia OCHOBHBIX HHTEIPAJIOB.
HenocpencrBenHoe uHTErpupoBanue. MeTobl
UHTETPUPOBAHUSA:  3aMEHAa  IEPEMEHHOM U
MHTETPUPOBAHME 10 4acTsAM. DBeruncienue
HHTETpaoB, KOTOPbIE COAEPXKAT  KBaJpaTHBIN
TPEXUJIEH.

WuTerpupoBanue panuoHaIbHBIX Jpo0ei.
WuTerpansl, KOTOpbIE HE OepyTCs

Tema 8. OnipeneeHHBIMUHTET AT

OnpeneneHue U CBOWCTBA  ONPEAEICHHOIO
unterpana. @opmyna  Hsiorona-JleiOnumna.
OcHOBHBIE ~ TEOpeMbIl 00  ONpEAEICHHOM
uHTEerpane. MeTonbl WMHTETPUPOBAHUA: 3aMEHa
IIEPEMEHHON W HWHTEIPUPOBAHUE 110 YacCTIM.
HecoGcTBeHHBIE HHTErpajbl ¢ OECKOHEUHBIMHU
npefesiaMy  UHTerpupoBaHus. HHrerpansl oT
HEOIPaHMYEHHBIX (QYHKIHH.

[IpubnuxeHHoe  BBIYUCICHHE  OINPEIEIICHHOTO
UHTErpajga no ¢GopMmysiaaM NPSMOYTOJIBHUKOB HU
Tpanenun. IIpumenenue OIIPEAECIICHHOIO
MHTETpala: BBIYMCICHUE IUIOMEAAW IIJIOCKOU
¢burypsl, o0beMa Tena U JJIUHbI TyTH.

Paznen 5.

Tema 9. Inddepennmansabie ypaBHEHUS

3anaum, KOTOpBIE IPUBOJAT K
nuddepeHIaTbHbIM yYpaBHEHUSIM.
Juddepennnanpaoe ypaBHEHHE IepBOTO




MOPSAIKA: TEOMETPUYECKUI CMBIC, HadaIbHBIE
ycioBuda. Teopema Komm cymectBoBanus u
€IMHCTBEHHOCTH perieHus auddepeHnnanbHoro
YpaBHEHHUS C Ha4YaJIbHBIMU YCIOBHUSIMH.

MeTtoist pelieHus HEKOTOPBIX
nudepeHIaTbHBIX ypaBHEHU MIePBOTO
MOpsIKA:  YpaBHEHWH € pa3ieisIOIIUMHUCS
MEPEMEHHBIMU;  OJHOPOJHBIX M JIMHEHHBIX
ypaBHeHWil.  3amaun ¢ TpodecCHOHATHLHO
OPHEHTHPOBAHHBIM cogeprkanreM.  OOmue
CBELEHUSA O JIMHEWHBIX
nudpepeHIMaTbHBIX  YPAaBHEHUSIX BTOPOTO
nopsaka.  Juddepenunanbuole ypaBHEHHUS
BTOPOTO TOPsI/IKA, JOMYCKAloIUe IOHMKEHUE
MOPSIIKA.

JluHeiiHble OMHOPOAHBIE YpPAaBHEHHS BTOPOTO
nopsiika € TOCTOSHHBIMU KO3 duumeHramu.
Jlunelinbie HEogHOpPOAHBIE MU (EepeHITATbHBIC
YpaBHEHUS BTOPOTO TMOPSIKA C TMOCTOSHHBIMHU
kod(ppurmeHTamMu.

MeTton Bapuanuu TpPOU3BOIBHBIX MOCTOSHHBIX
JUISL OTBHICKAHUSI YaCTHOTO PEIICHUs JIMHEWHOTO
HEOJAHOPOIHOTO g hepeHInaTbLHOTO
YpaBHEHUS C TTOCTOSTHHBIMH KOA(PHUITEHTaMHU.
CocraBnenue u pemenue anpdepeHInaIbHbIX
ypaBHEHHH Ha nOpuMepax 3aaad  (U3HKO-
XUMHYECKOTO, (hapMaIreBTUIECKOr0o M MEIHKO-
OMOJIOTMYECKOTO COJEPIKAHMSI.

Tema 10. Panel

Uucnossle  psaasl.  Hx  cxomumocts U
pacxoauMOCTb. [Ipocreiimue CBOICTBA
cxomsmuxcss  psaaoB. llpu3Haku CXOOUMOCTH
PAOB C IOJIOKUTEIBHBIMM YICHAMH: NPHU3HAK
cpaBHeHus, npusHaku [lamamOGepa, Ko,
WHTETPAJbHbIA TPHU3HAK. 3HAKOUYEPEIYIOIIHECs
psanel.  [lpusnak JleiiOruma. AOcomioTHass u
YCJIOBHAsI CXOAUMOCTb.

OyHKIHOHATBHBIE psAbl. O0IACTh CXOAUMOCTH
¢dbyHKIMOHANBHOTO psifa.CTeeHHbIE PSJIBI.
Panuyc u unaTepBan cxoaumoctu. OCHOBHbBIE
CBOICTBa CTeNEHHBIX psiaoB. Psan Teitnopa.
PaznoskeHre OCHOBHBIX JIEMEHTAPHBIX (PYHKITHIA
B CTENEHHbIE bl [[pumMeneHne psaaoB K
MPUOTMKEHHOMY BBIYUCIICHUIO UHTETPAJIOB,
3HAYCHUH (PYHKIIUN, PEIICHUIO
muddepeHnranbHbIX ypaBHeHui. [ToHsTre o
panax @ypwe. Psg @ypbe 1715 Moa0XKUTETbHBIX 1
OTPUIATENHHBIX (YHKITUH.

Paznen 6.

Tema 11. Auddepenunanbaoe
ucumciaeHne QyHKINH HECKOIBKIX
IIepPEMEHHBIX

Omnpenenenre GyHKIUU ABYX U OOJBIIETO YUCTA
nepeMeHHbIX. O0JacTh ompeneneHuss U 001acTh
3HayeHuid. Ilpenen M HenmpephIBHOCTh (PYHKLIUHU




IByX  mepeMeHHbIX. CBoicTBa  (YHKUHMH,
HETPEPHIBHBIX B  OrPAHUYEHHOM 3aMKHYTOH
obacTH.

YacTtHble mOpoOM3BOJHBIE TMEpBOro u Ooiee
BBICOKMX NOpsAKOB. Teopema 0 HE3aBUCHUMOCTH
CMEIIaHHBIX  MPOM3BOJHBIX  OT  MOpsJIKa
muddepennupoBanus. Juddepenmansl BEICIIIX
nopsiakoB. Dopmyma Tewmopa it QyHKIIUN
JBYX [IEPEMEHHBIX. Huddepenmponanue
CJIO)KHOM ¥ HESIBHO 3aJJaHHOM (D)YHKITHH.
OKeTpeMyM (PyHKIUH JBYX MEPEMEHHBIX, €r0
HeoOXxoauMoe u toctaTouHoe ycnosus. [Togoop
SMIUPUYECKUX (HOPMYIT METOIOM HAUMEHBILINX
KBajpaToB. Pemenune 3anauy npodeccruoHanibHO-
OpPUEHTUPOBAHHOTO COAEPIKAHMSL.

Tema 12. InTerpanbHOEUCUNCIICHUE
(GYHKIMN HECKOIBKUX TEPEMEHHBIX

JIBOWMHOW HWHTErpayl: ONpelesieHHe M OCHOBHBIE
CBOMCTBA. BpruncieHue NBOMHBIX WHTETPaOB:
Clydya  TpSIMOYTOJIbHOM W MPOU3BOJIBHOU
oOmacteil. 3aMeHa TEPEMEHHOM B JBOWHOM
HWHTETpajie. Beruucienue ABOMHOTO MHTErpaia B
MOJISIPHBIX KOOPJMHATAX.

TpoitHO1 HHTErpayl: omnpeaeieHue, CBOWCTBA,
BblunCieHUE. [IpumMenenue TpoitHOro uHTErpana
(BBIUMCIIEHHE MACChl M 0O0BEMA Tena).
KpuBosnuHeliHbIle HHTErpaJIbl: ONPEACICHUE U
BbIunciieHre unrerpaioB I u Il poga. @opmyia
Pumana-I'puna. IIpumenenne KpuBOJIMHENHBIX
MHTETPaNoB (IJIMHA U Macca JIyTH, TUIOIaIb,
paboTa CHIIOBOTO TOJIS).

Tema 13. DneMeHTBI TEOPUU TOJISI

OcHoBHBIE TIOHATHS Teopuu Toss. CkansipHoe
II0jIe:  MOBEPXHOCTH U JIMHUA  YPOBHI,
MPOM3BOJHAS IO  HAMpPaBJICHUIO, TPaIUECHT.
BekropHoe 1mone: BEKTOpPHBIE JIMHUM, IIOTOK,
TUBEpreHIus, TupKyJsnus, porop. Gopmymna
Crokca.

Paznen 7

Tema 14. CoObITHS U BEPOSITHOCTH

OcHoBHble  moHATUSA.  AnreOpa  coOBITHI.

OcHOBHBIE (hopmyIbl KOMOUHATOPUKH.
Knaccuueckoe — onpezneneHue  BEPOSITHOCTH.
OcHOBHBIE CBOHCTBa BEPOSITHOCTH.
OtHocutensHasgs  yacrora.  CraTHcTHdecKoe
oTpeJiesieHue BEPOSITHOCTH. Teopemsr

CIOKEHHA W  yYMHOXCHHUS  BEPOSTHOCTEH.
dopmMmysia MOJHOM BEPOSATHOCTH M (dopMyia
bBaiieca. Pemenne 3amad mpodeccrHoHaNbHO-
OPUEHTUPOBAHHOI'O COAEPIKAHUSI.

Tema 15. Criyyaiinble BeTUYHHBI

I[I/ICerTHI)IG CJ'Iy‘IElfIHBIG BCIIMYNHBI n ux
YHUCIIOBBIE XapaKTepUCTUKH. OCHOBHBIE 3aKOHBI
pacmpeneneHus JHACKPETHBIX CIIy4alHBIX
BenmunH (BepHysumn, Ilyaccona, nokanbHas W
WHTErpaJibHasi TeopeMbl Jlamaca).
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HenpepriBHbIe CIIy4aliHbIE BEJIMYMHBI.
Wurterpanbras u auddepen- nuanbHas QyHKIIN
pacnpeneieHus HEIPEPBIBHOU CIIy4alHOM
BEJINYHHBI. Yucnossle XapaKTepUCTUKU
HENPEPBIBHBIX CIy4YalHBIX BEJIWYMH. 3aKOHBI
pacIpeleNeHnuss  HENpEepBhIBHBIX  CIIyYalHBIX
BEIMYMH  (paBHOMEPHOE U HOpPMaJbHOE

pacripeziesieHne). 3aKoH OOJIBIINX YUCE.
[IpuMeHeHne Teopur BEPOATHOCTEN IIPU
00paboTKe IKCIIEPUMEHTaIb-HBIX JaHHBIX (3aKOH
MOTPELIHOCTEN; OLIEHKA HICTUHHOTO 3HAUYCHUS
BEJIMYMHBI;01ICHKA CPEAHEKBAIPAaTUIHON

MOTPEIIHOCTH OTAEIbHBIX U3MEPEHUH).

6. CTPYKTYPA U COAEPXXAHUE JUCIHUITIIMHDBI

6.1. ®opma oOyueHus — ouyHas, Kypc — 1, cemectp — 1
HaumenoBanust pazaenoB u Tem Koumiectso vacos
Jlexkn. | Jlabop. | Ilpakt. | CPC | Bcero
Pazgen 1. 17 - 17 38 72
Tewma 1. Jlunelinas anredpa 9 - 8 19 35
Tema 2. BekTopHas anreOpa 8 - 9 19 35
Paznen 2. 17 - 17 38 72
Tema 3. AmnanuTuueckas 9 - 8 19 35
TeOMETPHS Ha IIIOCKOCTH
Tema 4. Anamutuueckas 8 - 9 19 35
TeOMETPHsI B IPOCTPAHCTBE
NTOI'O 3A CEMECTP 34 - 34 76 144
6.2. ®opma oOydenwus — ouHasl, Kypc — 1, cemectp — 2
HaumenoBanwust pazaenoB u Tem Komiectso acos
Jlexn. | Jlabop. | Ilpakt. | CPC | Bcero
Paznen 3. 15 - 15 42 72
Tema 5. @yHKIIMHU, TOCIEAOBATEILHOCTH, 7 - 7 21 35
peJIeITb
Tewma 6. luddepenmansHoencurucicHme 8 - 8 21 37
(GYHKIMY OJTHOW TIEPEMEHHOM
Paznen 4. 15 - 15 42 72
Tema 7. HeonpeneneHHbIN HHTETpan 7 - 7 21 35
Tema 8. OnpeneneHHbIN HHTETpAI 8 - 8 21 37
HUTOI'O 3A CEMECTP 30 - 30 84 144
6.3. ®opma oOydeHus — o4Hasi, Kypc — 2, cemectp — 3
HaumenoBanwust pazaenoB u Tem Komiectso wacos
Jlexn. | Jlabop. | Ilpakt. | CPC | Bcero
Paznen 5. 8 - 16 46 70
Tema 9. Inddepennunanbabie ypaBHEHUS 4 - 8 23 35
Tewma 10. Psinsr 4 - 8 23 35
Paznen 6. 9 - 18 47 74
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Tema 11. luddepenmansuoe 4 - 6 15 25
ucuucieHue (pyHKIUl HECKOIBKUX
NEePEMEHHBIX
Tewma 12. UnTerpanbnoe 2 - 6 16 24
ucuuciaeHne PyHKIHA HECKOIbKUX
NEPEMEHHBIX
Tema 13. DnemenTs TEOpUN 3 - 6 16 24
noJist
HUTOI'O 3A CEMECTP 17 - 34 93 144

6.4. ®opma oOydeHwus — o4Hasl, Kypc — 2, cemectp — 4

HaumenoBanwust pazaenoB u Tem Komiectso wacos

Jlexn. | Jlabop. | Ilpakt. | CPC | Bcero

Pazpmen 7. 34 - 34 76 144
Tema 14. DnemenTapHas Teopus 17 - 17 38 72
BEPOSATHOCTEMN
Tema 15. CirydaiiHble BETMYUHBI 17 - 17 38 72
HNTOI'O 3A CEMECTP 34 - 34 76 144
HNTOI'O ITO KOMIIOHEHTY OIIOII 115 - 132 329 576

7. OLIEHOYHBIE MATEPHUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA

YCIHEBAEMOCTH, IIPOMEXYTOYHOM ATTECTALIMNA

7.1.  KoHTponbHBIE BOIPOCHI

DJIEeMEeHTBI BbICHICH aare0pnl

l. Meron I'aycca perienue cucTeM JTMHEWHBIX YPAaBHEHUM.

2. Cucrempl JIMHEHHBIX YpaBHEHMH, WX pEIIECHUS, SKBUBAJICHTHBIE CHCTEMBI,
HECOBMECTHBIE M COBMECTHBIE, HEOINPEACICHHBIC OIIpEZICIICHHBIE, OIHOPOJIHBIE
HEOJHOPOIHBIE CUCTEMBI.

3. Omnpenenenue onpeaenuTeneit 1000ro Nopsiika, UX CBOUCTBA.

4. Brruncienue onpeaenuTeneil BTOPOro U TPETHETO MOPSAKA.

5. MuHopsl, anredpandeckue T0NoTHeHHs, TeopeMa Jlannaca (4acTHBIN cirydaid).

6. Meron Kpamepa pemeHus cHCTeM [JBYX JIMHEWHBIX YpPaBHEHUMH C JBYMs
HEU3BECTHBIMM U TPEX JINHEHHBIX YPAaBHEHUH C TPEMsI HEU3BECTHBIMHU.

7. Onepauuu cl0XKeHHUs MaTpHll, YMHOXKEHHE MAaTpUIl U YMHOXKEHHE MaTpULbl Ha
YHUCII0, CBOMCTBA ONIEPALU.

8. Marpuynass 3anuch W MAaTPUYHOE pEHIEHHWE CHUCTEMBI N JIMHEHHBIX

YPaBHEHHH  C N HEM3BECTHBIMH.

9. Onpenenenve o00paTHOM MaTpUIbl, KPUTEPUIl CYIIECTBOBAaHUS OOpaTHOU

MaTpHulIlbl, popMyJia OTBICKaHUS OOPAaTHON MAaTPHILIBI.

10. Panr marpuiel, Kpurepuii COBMECTHOCTH M KPUTEPHUH OIPEIECICHHOCTH CHCTEM

JIMHEWHBIX YPaBHCHUM.

BekTopHas aareopa

l. OmnpeneneHne BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOIO
BEKTOpaA.

2. Omnpenenenne CyMMbl, pa3HOCTH JBYX BEKTOPOB, YMHOXXEHHs BEKTOpa Ha YHCIIO.
CaolicTBa oneparuii.

3. Kputepuii koMruiaHapHOCTH TPEX BEKTOPOB U CJICICTBUS U3 HETO.

4. Kputepuii KOJUIMHEapHOCTH, KPUTEPUI JTMHEMHON 3aBUCUMOCTH JABYX BEKTOPOB U

CJIICACTBHUA U3 HUX.
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5. JlekapToBa MpsIMOYTOJIbHAsE CHCTEMa KOOPIHMHAT B IMPOCTPAHCTBE, KOOPAMHATHI
BekTopa. CiokeHHe, BBIYNTAHWE BEKTOPOB M YMHOKCHHE BEKTOpa Ha YHUCIO B KOOPAWHATHOM
¢dopme. lnuHa BekTopa.

6. Koopaunartsl Touku 1 1jiHa oTpeska. [lenenue oTpeska B 3aJTaHHOM OTHOILICHHH.

7. OrnpezenieHne CKalsIpHOTO MTPOU3BEICHHUS, €r0 CBOMCTBA.

8. OnpeneneHue U KpUTEPUd OPTOrOHATIBHOCTH JIByX BEKTOPOB.

9. Ompenenenue  OpaBol  TPOWKU  BEKTOPOB,  OINPEIECICHHE  BEKTOPHOIO
MIPOU3BEICHHUS, CBOMCTBA BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

10. BripaxkeHnue ckansipHOrO NPOU3BEACHHUS BEKTOPOB YEpe3 UX KOOPAMHATHI B

MIPOCTPAHCTBE, OTHICKAHUE yTria MEXIy JIByMs BEKTOpaMH B KOOPAMHATHOW (opme, ycioBHe
OPTOTOHAJILHOCTH JIBYX BEKTOPOB.

1. Teopema 0 BbIpa)K€HUU BEKTOPHOTO MPOU3BEICHUS YEPE3 KOOPAUHATHI BEKTOPOB.

12. OmnpeneneHue CMEMIAHHOTO IPOU3BEIEHUS BEKTOPOB, €ro TIeOMETPUYECKOE
cojepxanue (TeopeMa 006 0ObeMe mapasyIe/IeUIe1a).

13.  Teopema 0 BbIpaK€HUHU CMEIIAHHOTO MPOU3BEACHHS Y€pPE3 KOOPANHATH BEKTOPOB

H CJICICTBUE U3 HEC.

AHanuTH4YecKasl reoMeTpus Ha IJIOCKOCTH

1. ITonspHast cucremMa KOOPAMHAT HA IUIOCKOCTH, CBSI3b JIEKapTOBBIX U IOJIAPHBIX
KOOpJUHAT.

2. HopmainbHblii BEKTOp MPSAMOM, KAHOHUYECKOE YPABHEHHE NPSIMOU Ha IIIOCKOCTH.

3. OO6miee ypaBHEHHE TPSMON JMHUM Ha IUIOCKOCTH. AHAIHM3 PaCIOJIOKEHUS
IPSIMBIX, KOTOPBIE 3a/1aHbl HETIOJIHBIMU YPABHEHUSIMH.

4. YpaBHeHHE NPSAMOi1 Ha IIJIOCKOCTH B OTPE3KaX.

5. Hanpasnsronui BEKTOP IIPAMOH, KaHOHUYECKOCYpPAaBHEHUE  MPSIMOU

Ha IJIOCKOCTH. Y paBHEHHE NMPAMON, KOTOPast MPOXOAUT Yepe3 TaHHBIE ABE TOUKH.

6. PaccrostHue oT TaHHOM TOYKM IO MPSIMOM HA IUIOCKOCTH.

7. Yron wMexny JOByMs MpsIMbIMH Ha IUIOCKOCTH, KOTOpPbIE 3aJaHbl OOLIMMH
YPaBHEHUSAMH. Y CIIOBUSI OPTOTOHAIIBHOCTH, NIAPaJUIEIbHOCTHU ABYX MPSMBIX.

8. Yrosm Mexay ABYMs IPSIMBIMHU Ha IJIOCKOCTH, KOTOPBIE 3aJJaHbl KAHOHUYECKUMU
YPaBHEHUSAMH. Y CIIOBUSI OPTOTOHAIIBHOCTH, APAJUIEIbHOCTU ABYX MPSMBIX.

9. YpaBHeHHE MPSIMO# Ha TUIOCKOCTH € YTIIOBBIM K03 puiimeHTom.

10.  Yrosm mexnay IByMs NPSAMBIMHM Ha IUIOCKOCTH, KOTOPBIE 3a/laHbl YPAaBHEHUSIMU C
YTIOBBIM KO PHUIMEHTOM. Y CIIOBUSI OPTOTOHATBHOCTH, APAJLIEIIEHOCTH JIBYX TPSMBIX.

11.  Ommunc. OmnpezneneHue, BBIBOA KAaHOHHYECKOTO YpaBHEHMs, H300paKeHHE B

JIEKapTOBOM MPSMOYTOJIbHOM CUCTEME KOOPJIMHAT Ha IJIOCKOCTH. YPaBHEHHE OKPYKHOCTH Ha
IJIOCKOCTH.

12.  Tumep6ona. OmpezaeneHue, BHIBOJ KaHOHUYECKOTO YpaBHEHHUS, M300paKeHUE B
JICKapTOBOH MPSMOYTOJILHOW CHCTEME KOOPAMHAT Ha TUIOCKOCTH.
13.  Ilapabona. OmnpeneneHue, BbIBOJ KAHOHUYECKOIO YpaBHEHMs, M300paK€HUE B

,HeKapTOBOﬁ HpﬂMOYFOHBHOﬁ CUCTCMC KOOPpAWHAT HA IJIIOCKOCTH.

AHaquTHYecKas reoMeTpusi B rIPpOCTPAHCTBE

1. VYpaBHEHHE MJIOCKOCTH, KOTOPasi MPOXOAUT Yepe3 3aJaHHYI0 TOUKY OPTOTOHAIIBHO
JaHHOMY BEKTOpY.

2. VYpaBHEHME IIJIOCKOCTH B OTPE3KAX.

3. YpaBHEHHE II0OCKOCTH, KOTOpas MIPOXOIUT uepe3 3aJaHHbIe TPU TOUKU

4. OOmiee ypaBHEHHE IUIOCKOCTH; PACIONOXKEHHE IIOCKOCTEH, KOTOPHIE 3aJaHBbI
HETOJTHBIMU YPaBHEHHUSMHU.

5. HopMupoBanHoe ypaBHEHHUE IIOCKOCTH, PACCTOSIHUE OT TOUKH J10 MJIOCKOCTH.

6. Yroa Mexay ABYMsI MJIOCKOCTSMHU.
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7. Hamnpasnsromumii  BEKTOp HpsIMOM, KAaHOHUYECKHUE YpPAaBHEHHUS IIPSIMOM B
IIPOCTPAHCTBE.

8. VYpaBHeHHUs IPAMOU B IPOCTPAHCTBE, IPOXOIALIEH Yepe3 3aJaHHbIE 1BE TOUKU.

9. [Tepexom oT 00X ypaBHEHUH TIPSIMOM B IPOCTPAHCTBE K KAHOHUYECKUM.

10.  VYrom Mexay NpsAMOH U IJIOCKOCTBIO B IPOCTPAHCTBE.

1. [TapameTpuyeckue ypaBHEHHS IPSMOM B MPOCTPAHCTRBE.

12. VYcnoBus nepecedeHust ABYyX MPSIMBIX B IPOCTPAHCTBE.

13. Yron mexay IOByMsi TPSMBIMU B TPOCTPAHCTBE, YCIOBHS NapajuieIbHOCTH,
OpPTOTOHAJILHOCTH MPSIMBIX.

14. B3anmHoe pacnonoxkeHue npsiMon U IIIOCKOCTH B MIPOCTPAHCTBE.

DJIeMEHTHI MaTEMATHYECKOTO aHaau3a (PYHKITMU OJTHOM TIEpeMEHHOM

1. [Tonstre GyHkmu: 06IacTh onpeaeneHus, 0onacts 3HadeHuit. CriocoObl 3a1aHus
¢yHknmu. OrpaHU4eHHOCTh, MOHOTOHHOCTh, Y€THOCTh M MEPUOIUIHOCTE. OOpaTHast (yHKIIHS.
[Tapamerpudeckoe 3aganue QyHKIIHH.

2. [Ipocreitmme snemeHTapHbie QYHKITUU U UX TPAPUKH.

3. Cnoxnas  (QyHKOHMS, MHOTOWIEHBI, pallOHAJIbHBIE, aireOpandeckue Hu
TPaHCLEHICHTHbIE (DYHKIMH, JIEMEHTapHbIe (yHKIHH.

4. IIpenen ¢ynkumum B Touke. Teopema O €IMHCTBEHHOCTH Tpejaena (yHKIHH.
OIHOCTOPOHHUE MPEETBI.

5. TeopeMsbl 0 npezenax (byHKIMH, CBS3aHHBIE  C

apu(METHYECKUMH  ONEepalusIMH U HEpaBEHCTBAMHU.

6. [Mpenen ¢pynkuuu, npu x [ [1[] . PackpbITHe HEONpEeNIeHHOCTEH.

7. Beckoneuno Oonpime n OeckoHeyHO Manble (yHKIUUA. CpaBHEHHE OSCKOHEYHO
MaJIbIX ()YHKLIUH, SKBUBAJICHTHBIE OECKOHEUYHO MaJlbIe.

8. HenpepeiBHOCTH QyHKIINHN B Touke. CBOMCTBA HETIPEPHIBHBIX (YHKIINH.

9. HenpepsiBHOCTh yHKIIMK HAa MHOXecTBe. CBOMCTBA (hYyHKLMH, HEIPEPHIBHBIX HA
OTpE3Ke.

10.  Touku pa3pbiBa 1 UX Kiaccudukanus. HempepbIBHOCT 351eMEHTApHBIX (YHKIMHA.

11.  3ameuaTenbHble peaessl (IEPBbINA U BTOPOH) U CIEACTBUS U3 HUX.

12.  IlousTtue IPOM3BOJIHOMN: onpesiesieHne, GU3n4eckoe u

reoMeTpU4YecKoe conepxanue. KacarenpHas 1 HOpMaJlb K KPUBOM.

13.  CBsi3b MeX/1y HENIPEPHIBHOCTBIO U CYIIECTBOBAHNUEM MPOU3BOAHON (PYHKIIUH.

14.  IlpaBuma u QOpMyNbl BBIYHCICHHS MPOU3BOJHON (IIPOM3BOMHAS CYMMBI,
HpOM3BEACHUS U yacTHOTO). JuddepenmpoBanne GyHKINN, KOTOpas 3a/laHa MapaMeTPUUYECKH.

15.  IIpoumsBogHast 0OpaTHOM,  CIOXKHOM u HESIBHOM (byHKIHIA.

[Ipou3BosHas cTENEHHO- MOKa3aTeIbHON (PYHKINH.

16. Huddepenmman GyHKIHIH. Ero reomerpuueckuit CMBICT U

CBOWCTBA. [Tpumenenue nuddepennnana Kk NpUOIMKEHHBIM BBIYUCICHHUSIM.

17. IIpon3BoaHOM BeICIINX NOPAAKOB. Mexannyeckuil cMmbIci 11 mponsBogHOM.

18.  Juddepenmmansr Boicimx mnopsakoB. Huddepenunan Il mopsaka croxHOU
GyHKIIH.

19.  T'unepGonunueckue GyHKIUHN U UX TPOU3BOIHBIE.

20. OcHoBHBIe Teopembl auddepeHnuanpbHoro ucumcinenus: Pomrs, Ko,
Jlarpanxa.

21.  IIpasuio Jlonurans.

22.  IlpusHaku BoO3pacTaHus U YyObIBaHMA (QYHKUUH. OKCTpPEeMyMbl (YHKIHU:
orpezesieHue, HE00X0IUMOE U JOCTaTOUYHOE YCIOBUS SKCTPEMYMa.

23.  HccnenoBanue GyHKIMH Ha 3KCTpeMyMbl. HaumeHbliee 1 Haubosbliee 3HaYCHUE

(GYHKIIMM Ha OTpE3Ke.
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24. BbImykocTh M BOTHYTOCTb KpPUBOM, TOoukHM meperun6a. [IpaBuio oOTbICKaHUS
WHTEPBAJIOB BBIMYKJIOCTH U TOUEK mepernda rpaduka GyHKIUH.

25.  Acumnrotsl pyHKIHU. Cxema UCCIIeJOBaHuUS U MOCTPOeHHs rpaduka GyHKINH.

26. ®opmyna Teitnopa ¢ ocratounbiM uwieHoM B (opme Jlarpamxka. Pasznoxxenue

3lIeMeHTapHbIX QyHKIMK 1o popmyre Teitnopa. [IpubnmxeHHbIE BHIYNCICHUS.

NurerpupoBanne GQyHKIUN OHOM NepeMeHHOM

1. [TepBooOpasnas. HeonpeneneHHslii HHTETpall, €ro CBONCTBA.

2. Metoabl MHTErPUPOBAHUS: 3aMEHA IEPEMEHHON 1 HHTETPUPOBAHUE MO YaCTIM

3. Brruncrnenue narerpason

4. WHTerpupoBanue parroHaIbHBIX JpOoOeiH.

5. Onpenenenne W CcBOWCTBa ompeneneHHoro wuHterpana. ®dopmyna Hprotona-
JleitOnuma.

6. Metonbl BBIUHUCICHUS OMNPEICICHHBIX WHTETPAJIOB: 3aMEHa MEPEMEHHOW |
MHTErPUPOBAHUE T10 YACTSIM.

7. HecoO6cTBennbie  wmHTerpansl | poma (C OECKOHEUHBIMH  TIpECIaMH
MHTETPUPOBAHUS).

8. Heco6cTBennbie uaTerpaisl I poga (0T HeorpaHUYEHHBIX (YHKIIHH).

9. [IpuMeHeHne OMNpeneNieHHOr0 WHTErpaja: BbIYMCICHHE IUIOMAAM TIIOCKOM
burypsl, o0bemMa TeNa U JUTHHBI TyTH.

10.  IlpubnwxeHHOE BBIUMCICHHE OIPENCICHHOTO HHTerpaja 1o  ¢dopMyliaM

PSIMOYTOJIBHUKOB U TPANELUH.

JAuddepenuuanbubie ypaBHeHUS

1. Mertoabl pemieHuss HEKOTOphIX AuddepeHInanbHbIX  ypaBHEHUH HEPBOTO
NOpsJIKA: YpPaBHEHUE C pa3JIeISIIOIIMMHUCS IEPEMEHHBIMU; OJJHOPO/IHBIE U JIMHEWHbIE YPABHEHHUS.

2. Mertoab! perieHus TMHEHHbIX Tu(GepeHIMaTbHbIX YPABHEHUH IEpBOro MOpsIKa:
Meroa beprymm u Jlarpanxa.

3. Juddepenunanbable ypaBHEHUST BTOPOro MOPSJIKA, JOIMYCKArOIUe MOHUKEHUE
HopsJIKa.

4. JluHeliHple ONHOPOJHBIE YpaBHEHHUsS BTOPOro TMOpPAAKAa C MOCTOSHHBIMU
K02 (ppunreHTaMu.

5. Jlunelinple HeoaHOPOHBIE NU((depeHInalIbHbIE YPABHEHUSI BTOPOTO MOpsKa ¢

NOCTOSSHHBIMH ~ KOd()(UIIMeHTaMu, CTpyKTypa oOmero pemeHus. MeToa  Bapualuu
IIPOU3BOJIBHBIX MOCTOSHHBIX [UIsl HAXO0XKIAEHUS YaCTHOTO PELICHMs JTMHEWHOTO HEOJHOPOIHOIO
TQQepeHINaIHLHOTO YPAaBHEHUS C MOCTOSITHHBIMH KO3 QHUIIMEHTaAMHU.

6. Jlunelinple HeomHOPOHBIE NU((depeHInaIbHbIE YPABHEHUSI BTOPOTO MOpsIKa ¢
NOCTOSSHHBIMU KOO QHUIIMEHTaMH CO CIEMUAIBFHOW MPaBOH YacThiO, CTPYKTypa oOOmIero
pEILIEHNs, HAX0KIEHUE YaCTHOTO PEIICHUS.

Panb1
1. Uucnoseie psgel. VX cxoaumocTh W pacxoaumocTh. HeoOxomumoe yciaoBue
CXOJIMMOCTH M JOCTAaTOYHOE YCJIOBUE PACXOJMMOCTH YHUCIOBBIX psiioB. IIpocTeiimue cBoiCcTBa
CXOJISAIIUXCS PSIIOB.

2. [Tpu3HaKK CXOAUMOCTHU PSAJOB C MOJOKUTEIBHBIMU YJICHAMHU.

3. 3Hakornepemennbie psabl. [lpusnak JleiiOHuia. AOcCoONIOTHasT W yCJIOBHAs
CXO/IUMOCTb.

4. Crenennsble paapl. O0IaCTh CXOJUMOCTH, PAANYC CXOJUMOCTH M €r0 MHTEPBAI.
OCHOBHBIE CBOWCTBA CTENIEHHBIX PSJIOB.

5. Pan Teitnopa. PaznojxeHne OCHOBHBIX AJIEMEHTapHBIX (DYHKIMH B CTENEHHBIE

psnel. [IpumeHeHne psaaoB K MpUOIMKEHHOMY BBIYMCICHHIO.
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AnddepennuanbHoe 1 HHTErpaJbHOE HCUYUCTECHUS (PYHKIIMUA MHOTHX MepeMeHHBbIX

1. Ompenenenne (GyHKIMM IBYX MepeMeHHbIX. OO0JacTh omnpeaesieHus U 00JacTh
3HaYeHWH. ['paHuIla W HempephIBHOCTh (PYHKIMHM JBYX NepeMeHHBIX. CBoHcTBa (QyHKUUA,
HEIPEPHIBHBIX B OTPAaHUYCHHONW 3aMKHYTOH 00J1acTH.

2. YacTHble NPOU3BOJHBIC IEPBOrO M OoJjiee BBICOKUX MOPSAIKOB. Teopema o
HE3aBUCHMOCTH CMEIIaHHbIX IPOM3BOIHBIX OT Mopsaka IudpdepeHIMPOBaHHUS.

3. Juddepennunans Beicimx nopsakos. AuddepenunpoBanue cioxHONH U HESIBHON
GyHKIHH.

4. OKeTpeMyM (PyHKIIUH JBYX MEPEMEHHBIX, HEOOX0AUMOE U IOCTaTOYHOE YCIOBUSI.

5. JIBOWMHOM MHTErpaJl: ONPEEICHUE U OCHOBHBIE CBOMCTBA.

6. Brluncnenue IBOWHBIX HMHTETPAJIOB: CIydad HMPSIMOYTOJIBHOM M IIPOU3BOJIBHOU
obnacreil.

7. 3aMeHa IepeMEHHON B JBOMHOM MHTerpase. BeluncieHue 1BOMHOrO MHTErpaa B
NOJIIPHBIX KOOPIAMHATAX.

8. TpoitHOI UHTErpall: ONpeIEeICHUE, CBOMCTBA.

9. Brruucnenue n npuMeHeHHE TPOMHOTO MHTETpaia (BRIYUCIEHNE MacChl 1 00beMa
Tena).

10.  OcHOBHbIE NOHATHS BEKTOPHOI'O aHAIM3a (CKAJISPHbIE M BEKTOPHBIE MOJIS, TUHUU

U TOBEPXHOCTH YPOBHS, IPOM3BOJHAs [0 HAIPABICHUIO, TPAJNUEHT, IOUBEPreHLUs, POTOP
BEKTOPHOTO TIOJIA).

11.  KpuBosuHelHbIE MHTETpasIbl: ONpENEICHUE U BblUMCIeHHE uHTerpanoB I m 11
pona. ®opmyna Pumana-I'puna. IlpuMeHeHue KpUBOIMHEWHBIX MHTETpalioB (AJIMHA U Macca
JYTH, TUIOIIAb, Pa0OTa CUIOBOTO IMOJIA).

12.  IloBepxXHOCTHBIE MHTETpaJbl: ONpeiesieHue U BbluMcieHue. [1oTok BEKTOpHOro
1oJisl CKBO3b nosepxHocTh. dopmyina ["aycca-Octporpanckoro. LMpKysiiysi BEKTOPHOTO MOJIS.
®opmyna Crokca.

DJIEeMEHTBI TeOPHHU BEPOATHOCTEH M MATEMATHYEeCKOI CTATHCTHKH

l. OcHoBHbIe OHATHS. Anredpa coObITuil. OcHOBHBIE (POPMYJIBI KOMOMHATOPHUKH.

2. Knaccugeckoe onpenenenne BepossTHOCTH. OCHOBHBIE CBOWCTBA BEPOSTHOCTH.

3. OtHocuTenbHas yactora. CTaTUCTUYECKOE ONPEAEIICHUE BEPOATHOCTH.

4. TeopeMsl CII0XKEHUS 1 YMHOKEHHS BEPOATHOCTEH.

5. dopmyna noaHOH BeposTHOCTH U hopMmyia baiieca.

6. JlucKpeTHbIe ciyyaliHble BETMUMUHBI U UX YUCIIOBbIE XapaKTEPUCTHKHU.

7. OCHOBHBIE  3aKOHBI  PACHpEACICHUS JUCKPETHBIX  CIIy4alHBIX  BEJINYMH.
(bepnynnu, Ilyaccona, JlokanbHas 1 UHTErpaibHasi TeopeMsl Jlamnaca).

8. HenpepriBHble cllydaiiHple  BeJW4YMHBL.  VHTerpanbHasu

middepeHnranbaas (YHKIUN pactpeaesIeHUs HEMPEPhIBHON CITyYailHON BETMYNHBIL.

9. YucnoBble XapaKTEPUCTUKU HETIPEPHIBHBIX CIIy4alHbBIX BEJIUYHH.

10.  3axoHbI pacrpenencHHs] HENPEpbIBHBIX CIy4YalHBIX BEIMYMH (paBHOMEpPHOE U
HOpMaJIbHOE pacnpezesieHue). 3aKoH OONbIINX YHCEIL.

11.  IlpumeHeHue TeopuHM BEPOSTHOCTEH TMpU 0O0pabOTKE HBKCHEPUMEHTAIbHBIX

JAHHBIX (3aKOH TOIpEIIHOCTeH; OIleHKa HCTMHHOTO 3HA4YEeHUs BEJIIMYMHBIL, OLIEHKA
CpEIHEKBAIPaTUYHOM MOTPEIIHOCTH OTAEIbHBIX U3MEPEHUN).

7.2. OOpazen coaepxaHusl dK3aMEHAIMOHHOro Owiera (IpU HaJIWYUHM HK3aMEHa IO
JTUCITUATIIINHE)

®I'BOY BO «JIOHELIKMI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
OO0pa3oBaTenbHbIN ypPOBEHb: CHEIUATUTET
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Hanpasnenue noarorosku: 04.05.01. @yHaaMeHTanbHas U NPUKIIAAHAS XUMHUS
Ounas ¢popma oOyuenus. Cemectp:
YuebHas muciprumiiHa: MareMaTika
JK3aMeHALMOHHBIN OnteT Ne n
1. OOmee ypaBHEHHE IIJIOCKOCTH, PACHOJOXKEHUE IUIOCKOCTEH, KOTOpbIE 3aJaHbl
HETOJHBIMU YPaBHEHUSMHU.

2 -2 3

2. Beruucnuts onpenemurens:. |2 3 —1 0
-3 1 0 3

4 6 -2 3

3. Ompenenuts, 00pa3yloT JU BEKTOPHI a =(5;-3;2),b =(6;3;—1),c =(-5;1;—2) 0asuc B
npoctpancTBe? Ecnu 1a, pa3noxxkutb BEKTOP d= (9;-10;7) mmo 6asucy ;,5,2.

4. B nekapToBOil cHcTeMe KOOpIWMHAT Ha IUIOCKOCTU 3alucaTh YPaBHEHUE NPSMOW,
npoxojsuien yepes Touku M l(4, —5) u M, (—3,2), U KOOPJIMHATBHl BEKTOpPAa HOPMaIM K 3TOH
IPSIMO.

5. 3anucaTh ypaBHEHHE MPSIMOM, KOTOpas MPOXOIUT MEPHCHIUKYISIPHO K TUIOCKOCTH
2x+y—z+4=0 ugepes Touky M (1, -2, 3).

YTBepKIeHO Ha 3aceaHuu Kadeapsl

IIporokonr Ne  oT«_ » 202 ronma
3aBenyrommii kagenpoi
JK3aMeHATOP

B CJIydac BCIACHUA yqe6H0ro nponecca € HUCIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘leHI/I$[ u
JUCTaHIIMOHHBIX 06pa3OBaTCJ'II)HBIX TGXHOHOFHﬁ, COJACPpIKaHNC omiera MOKET OTJIMYAThCS OT
MMPUBCACHHOTIO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO0mas omeHKa 3HaHHUM OOyYaromMXCs MO AUCHUILTHHE mpoBoauTcs mo 100-6anmbHOM
IIKaJIe HMCXOJs W3 MaKCUMyMa, MPUBEACHHOTO B Tabimie Hmke. OpraHu3anMoHHO-y4YcOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE W KAaue€CTBEHHOE BBIMOJTHEHUE JAOMAIHUX 3aJlaHUl, aKTHBHOCTH BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX U MPAKTUYECKUX 3aHATUH (ydacTue B OOCYXIEHHUU TEKYLIero u
MPOJICHHOTO MaTepuaa, perieHue 3aaad u T.11.).

8.1. Cewmectp 1

Howmepa pasnenos Buns! pador Maxkcimasbroe
KOJIMUYECTBO 0ajIoB
Opranu3annoHHO-yueOHas padoTa B ayAUTOPUH 10
CamocrositenpHas pabora 10
1-2 KoHTposnbHble paboThl MO MPAKTHKE 20
KonTponbHas paboTa 1o TeopeTuyecKomMy 20
MaTepHaty
NTOI'O 60
OK3ameH 40
OO01muii uTOT 3a CEMecTp 100
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8.2. Cemectp 2
Howmepa pazgenos Bunet pabot Maxcimaiboe
KOJIMYECTBO OaJIJIOB
OpranuzalilnoHHO-yueOHas paboTa B Ay JUTOPUH 10
CamocrositenbHas pabora 10
3-4 KoHTposbHble paboThI IO IPAKTHKE 20
KonTtponbHas paboTa o TeopeTuieckomy 20
MaTepuaisy
UTOI'O 60
OK3aMeH 40
OO0muii uTOT 32 CeMecTp 100
8.3. Cewmectp 3
Howmepa paznenos Buasr padot Macnmanbroe
KOJIMUYECTBO OajIoB
Opranu3annoHHO-yuebHas paboTa B ayAUTOPUH 10
CamocrositenpHas pabora 10
5-6 KoHnTposnbHble paboThl MO MPAKTHKE 20
KontposbHas pabora o TeopeTHIecKoMy 20
MaTepHaty
HUTOI'O 60
OK3aMeH 40
OO0muii uTor 32 CeMecTp 100
8.4. Cemectp4
Howmepa paznenos Bunst padot Makcumaibroe
KOJIMYeCTBO OaJIJIOB
Opraan3annoHHO-y4eOHast paboTa B Ay IUTOPHUH 10
CamocrosiTenbHas pabora 10
7 KoHTposbpHbIe paboThI O TPAKTHKE 20
KonTtponpHas pabota o TeopeTHieckomy 20
MaTepuaty
UTOI'O 60
OKk3ameH 40
OOmmit uTOT 3a CeMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

Ornenka 1o naTHOaILHOM IIKajIe
KonnuectBo 6annos >
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbII 3auer
3a4eT
90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopotto 3Q4TEHO
70-74 D 3a4TEHO
60-69 E yIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO
0-34 F HEYJIOBJICTBOPUTEIHHO Ho 3a9TeH0
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJINM/IOB

B xone peanuzanyy JUCHMIIIMHBI UCIIOJIB3YIOTCS CIEAYIOLINE TOMOIHUTEIBHBIE METOIbI
00y4YeHHs, TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOUHOH aTTecTali 00yJyaromuxcs B
3aBUCUMOCTH OT UX MHAMBUIYaJIbHBIX OCOOEHHOCTEMH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- JIeKIMM O(OPMIISIIOTCA B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAaMMHBIM 00eCIICUeHUEM;

- IVl BBIIOJHEHUS  3aJaHusl  TpU  HEOOXOAMMOCTH  IPENOCTaBIISAETCS
YBEJIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIC 3a7]aHNsl OPOPMIISIOTCS YBEINYCHHBIM HIPUPTOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIMH OQOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (hopMe;

— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
poBesieHUE B (hOpME TECTUPOBAHHUS.

3) JUISL JTUL C HAPYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO arlapara:

- ek oQOpMIISIIOTCS B BHUAE DJJEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPAaMMHBIM 00eCIICUeHUEM;

- IIMCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH MpeayCMaTpUBACTCS YBEIUYEHHUE BPEMEHHU JUIsl HOJATOTOBKU
OTBETA.

IIponenypa  mpoBeleHHs  NPOMEXKYTOYHOW  arTecTaluu Ui OOydYaromuxcs
YCTaHABIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TCHXO(HM3HYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalust MOXKET HIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenune mnpoueaypsl OLEHUBAHHUS pPE3YyJIbTaTOB OOYYEHHsS] JOMYCKAaeTcs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OnOImorpadu4eckuM pecypcam B CETH
WutepHeT Ui Kaxkaoro oOydaromierocss B (opmax, adanTUPOBAaHHBIX K OIPAaHUYEHUSIM HX
3II0POBBSI ¥ BOCTIPHUSITHS MHPOPMALINH:

1) JUIS CIENBIX U CIIAa0OBUNALINX:

— B IICYaTHOHM (pOopMe yBETMUEHHBIM mpU(TOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U clTa0oCbIIIamuX:

- B IIeYaTHOH popme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcsl ¢ HApyLUIEHUs MU OIIOPHO-/IBUraTeIbHOTO arapara:

— B IIEYAaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOECCA

Y4eOHbie 3ansaTus poBoasITces B ['maBHoM kopmyce JJonl'Y (r. Howenk, np. ['ypoBa, 6).
Jlns mpoBeneHust 1a00paTOPHBIX 3aHATUN TpedyeTcs ayJuTopus, 000pyI0BaHHAs MEIOBOM WM
MapKepHOH JTOCKOU, MyJIbTUMEIUHHBIN TIPOEKTOP U dKpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenn
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JUI CTYJIEHTOB, pabouee MEeCTO MpernojaaBatrens, BbIXOA B VHTepHET — MPOBOIHON WM C
ucnoibs3oBanuemM Wi-Fi.

Jisi caMOCTOSTENTbHOM pabOThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECYpCHI
Hay4Hoii OMOMMOTEKH YHHMBEPCHTETa W JIPYTUX DJICKTPOHHBIX OWONMMOTEUHBIX 0a3 JTaHHBIX,
y4eOHO-MeTOIMUecKoe OOecredeHrne, NPEeACTAaBICHHOE B Y4YeOHO-METOJMUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aym.405).

OOyuaronyecs HMMEIOT BO3MOXHOCTh — HCIIOJIb30BaTh y4eOHbIE MaTepHallbl 110
TUCIIUITIMHE, pa3MelieHHble Ha tuiatdpopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa30BaHUS
OI'bOY BO «/loul'Y». IIpn u3yueHMH TUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  wucronp30BaHMEM  pecypcoB  MmiIaropMbl  JAWCTAHIMOHHOTO  0Opa30BaHUS
OCYUIECTBIIIETCS TEKYIIMHA KOHTPOJIb 3HAHWN OOydalolUXCsi Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIHTATOB CAMOCTOATEIBHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTeparypa

l. bagpun W.M. Bpicimas warematuka : Yy4eOHHMK JUIS CTYJIEHTOB KJACCHYECKHX
YHMBEPCUTETOB U BBICHIMX II€JarOrM4ecKUX Yy4eOHBIX 3aBeleHHH, oOywaromuxcs 10
€CTECTBEHHO-HAYYHbIM HaIpaBJICHUAM u crenuansHocTsM / WM. W. baBpun. — 8-¢
u3a., crep. — Mocksa : Akagemus, 2010. — 611 c.

2. [Iumaues B.C. Beicmas MareMaTuKa : y4ed. JUIsl CTYIEHTOB BBICII.
yue0. 3aBeaenuit / B. C. [llumaues. — U3n. 8-, ctep. — Mocksa : Beicm. mik., 2011. — 479 c.

3. lopp I''B. K opranuzanuu mnpakTUYECKHX 3aHATUM 1O MaTEMaTHUKe: HHTErparus

MaTeMaTuku ¥ ¢uzndeckor xumuu [Tekct]| : yueOHO-MeTonuuecKkoe mocodue sl CTYJICHTOB
xumuueckux creuuanbHocteit / I'. B. Topp, FO. B. AbpamenkoBa. — Uzn. 2-e. — JloHeuk :
JouHY, 2016.-92 c.
4. EBceea E.I'. Maremarndyeckoe MOJENMpPOBaHHE B XUMHUHU [DJIEKTPOHHBIA pecypce] :
y4eOHO-METOIMYeCKoe Mocodne sl CTyIeHTOB XuMudecknx crenuanbHocteit / E. I'. EBceena,
1O. B. A6pamenkoBa, C. C. [TonoBa. — DnekTpoHHbIe TEKCTOBbIE AaHHbIE. — [loHenk : [[JoHHVY],
2016.

11.2. [lononHuTenbHas IUTEpATypa
5. BypmuctpoBa E.b. Marematnueckuii ananu3 u nuddepeHranbHbple  YpaBHEHUS
yueOHUK a1 ctyneHtoB By3oB / E. b. Bypmuctposa, C. I'. JIobanoB. — MockBa : Akaznemus,
2010.-367 c.
6. Nnwpun B.A. Beiciias matemartuka : y4eOHUK ISl CTYIeHTOB By30B / B. A. UnbuH, A. B.
Kypkuna ; 'OY BIIO Mockosckuii roc. yH-T uM. M. B. JlIomoHOcOBa. — 3-¢ u3a., nepepad. u
non. — Mockga : [Ipocnekr, 2016. — 592 c.

7. ITucemennswiit JI.T. KoHcmekT JICKIIUH o BBICIIICH MaTEMaTUKE
[Monusriit kypc / [1. T. Ilucemennsiit. — 8-e uza. — Mocksa : Aiipuc npecc, 2009. — 603 c.
8. COopHHK 3a7a4 1Mo BBICHIEH MaTemaTuke : ¢ KoHTpoix. paboramu / K. H. Jlynry, . T.

[Tucemennsiid, C. H. @enun, 1O. A. llleBuenko. — 2-e usza., ucnp. — M. : Alipuc-npecc, 2003. —
573 c.
12. NMHO®OPMALIMOHHBIE PECYPChI

1. Haunuonanbhas 3JIEKTPOHHAs OoudbaMoTeKA (H3B): (dhenepanbHas
rocynapctBeHHass MHQopManmonHas cucremMa / MunuctepctBo Kynbryper PD; Poccuiickast
rocynapctBeHHas OmoOmmoreka. — Mocksa, 2019- . — URL: (mara o6pamenus: 01.09.2023). —

Pexum noctyna: cBo6oaHbIH, noanucka. Heo6xonuma ycTaHOBKA MPOrpaMMHOTO 00ecrieueHHs..
— TekcT: 2IeKTPOHHBIN.
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2. eLIBRARY.RU: nayunas snektpoHHast 6ubaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTyma: Ijisi aBTOPU3OB.
10JIb30BaTENE. —T€KCT: DJIEKTPOHHBIN.

3. Hayunas snexkrponnass Oubnmoreka «KubepJlenmnkay: caikt / Acconuanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: STEKTPOHHBIMN.

4. DNEeKTPOHHO-ONOITMOTeYHAs cucrema «JIaHby: [caiit]. — URL:

https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[I0JIb30BaTENEeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiit: snekrpoHHas OMOIMOTEYHass cucTema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxum moctyna: Aisi aBTOPU30B.
nosb3oBaTenei. — TeKCT: 3IeKTPOHHBIM.

6. DyeKTpPOoHHO-0uOanoTeunasi cucrema J{oul'Y: caiitr / ®T'BOY BO «lon['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oO6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIHN. — TEKCT: 37E€KTPOHHBIM.

7. DJiekTPOHHBIN KaTajor Hayunoit 6mOmmoreku Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: snekrponusiii // DBC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexum gocTyma: TOWCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTBI — [J1s1 1tosib3oBaTenen JJonl'y.

8. JuektpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jonl'Y. — Tekcrt:
anektpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusHas aunensus oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munensus oY Ne 46472919)

3. Microsoft Visual Studio (siunensust nporpammsel Dream Spark muist Beicmx yueOHbIX
3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iauuenszun GPL, Apache,
BSD nnst cB000IHOTO TIPOTPAaMMHOTO 00ECTICUCHHS ).



	16
	Документ1



