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1. lleau ocBOeHUA TUCHUILIUHBI

Lenbto M3yueHus: JUCUMIUIMHBI SIBISIETCS BOCIUTAHHE JTOCTATOYHO BBICOKOW MaTeMaTH4eCKON
KYJIbTYpPbI, IO3BOJISIIOIIEH CaMOCTOSITENIbHO pPACUIUPSTh MaTeMAaTUYeCKUEe 3HaHUS W IPOBOIUTH
MaTeMaTUYEeCKU  aHalu3  MPUKIAAHBIX  HMHXKEHEPHBIX  3a7ay; pa3BUTHE  JIOTUYECKOTO U
QITOPUTMUYECKOTO MBILIUICHUS, YMEHMSI ONEpUpoBaTh C aOCTPAKTHBIMU OOBEKTaMHM U  OBITH
KOPPEKTHBIMH B YNOTpPEOJCHUM  MaTEMaTUYECKUX  TMOHSTHUH, CHUMBOJIOB Uil  BBIPAXKECHUS
KOJIMYECTBEHHBIX M Ka4€CTBEHHBIX OTHOLICHUH; (popMUpOBaHUE MPECTABICHUN O MaTeMaTUKe Kak 00
ocoboM croco0e Mo3HaHUs MHpa, O POJM U MECTEe MaTEeMaTHUKH B COBPEMEHHOW IMBWIM3ALMU U
MHUPOBOH KyJbType. JucuurinHa BXoAUT B 003aTeIbHYI0 YacTh IUCHUIUIMH IIEPBOro O10Ka.

Bunamu npodeccuonanbHON IESTENBHOCTH, K KOTOPBIM T'OTOBSITCS 0Oy4aroniuecsi, OCBOUBIINE
IUCUMIUIMHY «BpIciias MaTemaTuka», SBISIIOTCS: HAay4YHO-HCCIIENOBAaTENbCKasg U MPOEKTHO-
KOHCTPYKTOpCKasl.

OOyuaromuiics, OCBOMBIIMM JUCHUIUIMHY B COOTBETCTBHM C BHAAMU IpodeccnoHanbHON
NEATENBHOCTH, HA KOTOPBbIE OPUEHTUPOBAHA JUCLHUIIINHA, TOTOB PEIIATh CIAEAYIOIINE 3a0a4N:

— NPUMEHEHUE OCHOBHBIX MOHATUN M METOJ0B MaTeMaTUYECKOTO aHaJIW3a, JUHEHHOH anreOpsl,
AQHAJIUTUYECKON TeOMETpUH, JWCKPETHOW MarTeMaTHKH, TeopuHu auddepeHnuanbHbIX ypaBHEHUUH U
AJIEMEHTOB TEOPUU YPAaBHEHHH MaTeMaTW4yecKOW (U3MKH, TEOPUM BEPOATHOCTEH M MaTeMaTHUYECKOU
CTaTUCTUKY;

— IPUMEHEHUE METOJIOB PEIICHUs TUIIOBBIX MAaTEMaTHYECKUX U IPO(ECCHOHATIBHBIX 3a/1ay;

— INPUMEHEHHE MaTEeMAaTUYECKUX, CTAaTUCTHUYECKUX U KOJUYECTBEHHBIX METOJOB pEIICHUS
TUIOBBIX MaTEMAaTUYECKUX U MPO(PECCHOHANBHBIX 3a/1au.

2. Mecto qucuMiuinHbl B cTpykrype OII

JucuuninuHa TPUHAISKUT K 00sS3aTeNbHON 4YacTu mepBoro Omoka mucuumuimH b1.0.12 mns
HarpasiieHus noArotoBku 28.03.01 HaHOoTEXHOIOTMY M MUKPOCHUCTEMHAsI TEXHUKA.

JIist  yCcHmemrHoro  OCBOCHHMSI  JUCHUIUIMHBI  OOyJaromuics  JOJDKEH  WMETh  3HaHUA
dbyHIaMEHTATBHOM areOpbl M TEOMETPUHU B PaMKax CPEIHEH IIKOJIBI.

Jlj1 OCBOEHMSI JaHHOW AMCUUILTMHBI 00YyJaOLUNCS JOJDKEH:

3HaTh: TOHSATHE JICUCTBUTENBHBIX YHCEN, JIMHEWHBIX, CTENECHHBIX, HPPAIUOHATBHBIX,
MMOKa3aTeIbHBIX JIOTAapUPMUUECKHX W TPUTOHOMETPUYCCKUX (YHKIMHA, TMPEACIOB M IMPOU3BOJIHBIX,
BEKTOPOB;

YMeTh: pemath JUHEHHbIE, CTENIEHHBIC, UpPAIlMOHAIIbHBIC, TTOKa3aTe/IbHbIC, JOrapuhMUIECKHEe U
TPUTOHOMETPUYECKHE YpaBHEHUS, aHAIU3UPOBATh (YHKIUU U CTPOUTH MX T'paQUKU, PACCUUTHIBATH
MIPOM3BOIHBIE (PYHKITUH, BBITIOJHATH IEHCTBUS C BEKTOPAMH;

Nmerts: mpaktuueckuii ombiT/ VIMETh HaBBIKM: METOJOB PEIICHHUS JMHEHHBIX, CTEICHHBIX,
HMPPAMOHANIBHBIX, TTOKA3aTEebHBIX, JOTapU(OMHUUECKHUX M TPUTOHOMETPUUYECKUX YPABHECHHM, aHaM3a
(GyHKIMM, pacueTa TPOU3BOIHBIX (QYHKIIHM.

Conepxkanne Kypca SIBJISETCS OCHOBOWM JUISI WM3YYCHHS] TaKUX TUCHUIUIMH Kak «HxenepHas
rpadguka», «MareMaTuueckoe MOJICTUPOBAHUE H MPOTPAaMMHpPOBaHUE», «DU3UKA», «XUMHI»,
«[Ipuxiiannas Mexanuka», «MeToasl MareMaTnueckoi (u3ukm», «KBaHTOBas MEXaHWKa M KBAHTOBAs
XUMUS», «IJIEKTPOTEXHUKA», «DJICKTPOHMKA H CXEMOTEeXHUKa», «KBaHTOBas u omnTuveckas
ANEKTPOHMKA», «DPU3MKa KOHJICHCUPOBAHHOIO COCTOSIHUA BEIIECTBa», «METObl aHaau3a U KOHTPOJIS
HaHOCTPYKTYPUPOBAHHBIX MarepuanoBy, «llmanupoBanue m oOpaboTKa pe3yabTaTOB KCIEPUMEHTAY,
«TexHoJIoruss KOMIIOHEHTOB MHUKpPO- M HAHOCHCTEMHOW TEXHUKH», a TakKXKe VISl TMPOXOKICHUS
MPOU3BOJICTBEHHON  MPAKTUKH IO  TIOJY4YeHHIO TNPO(PECCHOHAIBHBIX  yYMEHHMM W OTbITa
npodecCuoHAITBHOM JIeSITCIILHOCTH, NPEIIUIIIIOMHOM MPaKTUKH, BBIIIOJTHCHMUS HAy4HO-
HCCIIEI0BATENIbCKON PabOTHI.
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3. [lnanupyembie pe3yJabTaThl 00y4eHUA MO JUCUHUILIHHE
3.1. Komnerenuun, poOpMHPOBAHUIO KOTOPHIX CNIOCOOCTBYET TUCHMILINHA

[Ipu ocBoeHMM AMCUMILIMHBI (OPMUPYIOTCS ClEAyolne KoMIeTeHIuu B cooTBeTcTBUM ¢ PI'OC
3++ 1Mo JaHHOMY HaIPaBJICHUIO MTOATOTOBKH:

obmenpodeccuonanpusie (OITK):

OIIK-1: crmocoben pemath 3amauu  TPO(PECCHOHATBHON JEATEIHPHOCTH Ha OCHOBE MPUMEHEHUS
€CTECTBEHHOHAyYHbIX U OOUICMH)XEHEPHBIX 3HAaHWW, METOJ0B MaTeMAaTHUYeCKOro aHajau3a H
MOJEITUPOBAHUS

3.2. [lepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
(opmMupyeMbIMU KOMIIeTEeHIMAMH

B pe3ynbraTe 0ocBOEHUS AUCUUILIMHBI O0yJarOIIUIICs T0KEH:

3HaTh:

OCHOBHbIE MOHATUS AUPPEpEeHINATbHOTO U UHTETPAJIbHOIO WMCYHCIEHUS; JIMHEWHON ainredpsl (
OIIK-1);

- QHAJIUTUYECKYIO0 T€OMETPHIO; nocieaoBaTenbHoCTH U psabl (OIIK-1);

- G YHKIIMY KOMIUIEKCHOTO TIEPEMEHHOT0; 3JIeMeHTHI (pyHKIMOoHampHOTO anainu3a (OI1K-1).

YMers:

MIPUMEHSTH BEPOSTHOCTHO-CTATUCTUUECKUN OIX0/] IpU perieHuu Texuudeckux 3anad (OI1K-1);

- BBISIBJISITh €CTECTBEHHOHAYUHYIO CYLIHOCTH IIP0O0OJIeM, BO3HUKAIOIIUX B X0JI€ MPOPECCHOHATBHON
NEeSITEeIbHOCTH, MPHUBJIEKaTh JUISl MX PELIEHUS COOTBETCTBYIOLIUN (DM3MKO-MaTeMaTHYECKHUM ammapar
(OIIK-1).

Nwmets: mpakTuyeckuii onsiT/ IMETh HaBBIKHU:

- YHUCJIEHHBIX METOJIOB pelieHus quddepeHnaIbHbIX U alredpanyeckux ypaBHEHHUH, METOJIOB
aHAJIMTUYECKON Fr€OMETPHUH, TEOPUU BEposTHOCTEN U MaTeMaTtuyeckoil cratuctuku (OIIK-1).

4. O0beM M coep:kaHue U CHUTITHHBI

O6beM QUCUMILIMHBL cocTaBiseT 18 3aueTHbIX equHUIL (648 yacoB).

4.1. Copepxanne AUCHMIUVIMHBI 10 pas3gegaMm (TeMaM), COOTHeCEHHOe ¢ BHJIAMH U
TPYAOEMKOCTBIO Y4eOHBbIX 3aHATHIA

Ne Bupl y4eOHBIX 3aHATHH, @OpMBI TEKYILETO
n/m Pasnens! (Temsr) ux 00beM (B 4acax mpu KOHTPOJIS yCIIEBAEMOCTH
JTUCLIMTLTAHBI OYHOM/3204HOM (opmax (pu 04YHOM/3204HOM popmax
§ 00y4eHus) o0y4eHus).
S| Bawmstus 3aHATHSA DopMBbI IPOMEKYTOYHON
8 JIGKIIMOH- | CEMHHAapCKOro arrectTaluy (C ykasaHueM
HOT'O THIIA THIIA 00beMa KOHTaKTHOH paboThI B
yacax Ipy 0YHOMH/3a04HOM
¢dbopmax oOydeHus)

1. BBoaubIi. BBeneunue B| 1 2 Bxonmnas amargHocTHka: TeCT C
MpoOIeMaTHKY JMCIUTUIAHBI, [paxkr. MOCHEAYIOMUM  00CYKICHUEM
Mpe/iCTaBICHUE paboueii 3aHsATHE PE3YIIbTaTOB.

MPOTrPaMMBI, OCMBICIICHHE
TpeOoBaHuit K OpraHM3alyu
mporiecca o0y4eHwus,
CaMOCTOSATENbHOW PaboThl M (popm
aTTeCTaIluH
2 Tema 1. DOnementsl mnuHeHHOMN | 1 16 16 mpaxr. KonTponbsHas pabora
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anreopsl u AHATUTUYECKOM 3aHsATHE
TeOMETPHUH.
3. | Tema 2. Beenenne B| 1 4 4
MaTeMaTUYECKUN aHaJIuU3. IIPAKT.
3aHsTHE
4 Tema 3. [uddepenimansaoe | 1 | 12 8 mpaxr.
HUCYMCICHHEe  (QYHKIMH  OIHOU 3aHSTHE
IIEPEMEHHOM. .
5 Tema 4. Uccnenopanue GyHkiuii ¢ | 1 2 4 TpaKT. KonTponbsHas pabora
MTOMOIIIBIO MPOU3BOTHBIX 3aHsTHE
6. | Tema 5 Heompenenennsrnit | 1 12 8 MPaxT.
WHTErpal.... 3aHsATHE
7. | Tema 6. Onpenenennsrit | 1 6 6 MpaxT. Kontponbehas pabora
WHTErpal.... 3aHsITHE
8 Hroro 3a cemectp 1 52 48 JK3aMeH
9 Tema7. OyHKIMM  HECKONBKUX | 2 8 6 TmpaxKT.
MepEeMEHHBIX 3aHsITHE
10 | Tema 8. Kpatubie, KpuBOJIMHEITHBIE 20 12 mpakr.
Y TOBEPXHOCTHBIE MHTETPAJIBI. 3aHsTHE
11. | Tema9. KommuiekcHbie 9yncia. 2 2 2
12 | Tema 10. OOBbIKHOBEHHBIC | 2 20 30
nrddepeHrabHbIe ypaBHEHUSI.
13 | Uroro 3a cemecTp 2 50 50 OK3aMeH
14 | Tema 11. Psanpl. IIpeobpazoBanue | 3 24 22 mpaxT.
dypbe. 3aHSTHE
15 | Tema 12. OcHOBBI aAuCKpeTHOH | 3 4 4 mpaxT.
MaTEMAaTHKH. 3aHsTHE
16 | Tema 13. OcHoBel  Teopuu | 3 16 16 mpakr.
BEPOSATHOCTEH. 3aHSITHE
17 | Tema 14. OcHOBBI MaTeMaTH4ecKoil | 3 8 6 MpaxT.
CTaTUCTHUKH. 3aHsTHE
18 |, ’x3aMeH 3 52 48 DK3aMeH
HNTOI'O:18 3.e. (648 1.) 154 146

4.2. PazBepHyTOe ONHMCaHUE COIEPKAHUA TUCUUILIMHBI 110 pa3aeaaM (TeMam)

Tema 1. . D1eMeHTHI JINHEHOH a/IredOpbI U AHAINTHYECKON reoMeTPHUH.

HBymeproe (R2) um tpexmepnoe (R3) mpoctpancTBo. Bektopwl. JlunelHble omepanuu Haj
BekTopamu. bazuc. CkamsipHO€ NpOW3BEACHHE U €ro cBoicTBa. JlyimHAa BekTOpa. YTOl MEXIy
BekTOpamu. BekTtopHoe mnpousBeneHue U ero cBoicTBa. CMelIaHHOE NPOU3BEIEHUE. YPpaBHEHUS
npsimoir B R2 u R3. VYpauenue mmockoctu B R3. OOmiee ypaBHEHHE KPUBBIX BTOPOTO TOPSIKA.
KaHonnyeckue ypaBHEHUSI OKPYXHOCTH, 3JUIMIICA, TUIEPOOSBl M 1apaboJibl, MX TIE€OMETPHUYECKHE
CBONCTBA.

Martpuupl. JlefictBus Hax MaTpuLiaMu, oOpaTHas MaTpula. Panr MaTpuipl.

Onpenenureny W HMX CBOMCTBa. AusreOpanyeckue JOMNOJHEHHS] W MHUHODPBHI. Beruncienue
OIIpEAEITUTENEH.
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Cucrembl nuHeWHbIX ypaBHeHud. IlpaBuno Kpamepa. Meton I'aycca. MatpuuHas 3anuch
CUCTEMBbI JIMHEHHBIX ypaBHEHUH U ee peuieHue. CUCTEMbl M JIMHEWHBIX YPAaBHEHHUH C N HEM3BECTHBIMHU.
Pemrenne cucrem JIMHEWHBIX OJHOPOAHBIX YPAaBHEHUM.

Tema 2. BBenenue B MaTeMaTHYeCKUI aHAIU3.

Oynkuuu. OcHoBHble XapakTepucTuku. CriocoOwl 3amanus ¢yHkuuu. [loctpoenue rpapukon
¢yukuuil. [IpeodpazoBanue anreOpanueckrx BbIpaXKEHUM.

Uucnossie  mocnenoBatenbHocTH.  [lpemen.  CymectBoBanue  mpenena  MOHOTOHHOM
orpaHMuYEHHOM nocienoBarenbHoCcTU. Yucno e. Harypanbublit ntorapudm.

[Ipenen ¢ynkuuu B Touke. Ilpemen Qynkmuum Ha OeckoHewHocTu. CBoicTBa (DYHKIWH,
uMerolux npenen. beckonedyHo manble, 0ecCKkOHEUYHO Ooubliue PYHKUMU U UX cBOWcTBA. CBSI3b MEXKIY
OECKOHEYHO MajbIMU U OeckoHeyHO OoibmiuMu GyHKIUSIMH. CpaBHEHHE OECKOHEYHO MaJbIX.
DKBHUBaJIEHTHbIE OECKOHEYHO MaJible. OJTHOCTOPOHHUE MPEIEIIbI.

HenpeppiBHOCTh yHKIMU. HenpepblBHOCT, OCHOBHBIX 3JIeMEHTapHbIX (yHKiuil. CBoiicTBa
HENpephIBHBIX B Touke (yHKuuil. HempepblBHOCTH CyMMbl, mpou3BeieHHs U vacTtHoro. Ilpenen u
HENpPEepPhIBHOCTh CIOXKHOM (QyHKUMU. OJHOCTOPOHHSAS HENPEpPhIBHOCTh. TOUKM pa3pblBa MU UX
kiaccugukanus. CpoiicTBa QyHKIMM, HEIPEPHIBHBIX HA OTPE3KE.

Tema 3. luddepenunajibHOe HCUHCIeHHEe PYHKUMH 0JHOW NepeMeHHO.

[IpousBonHas (QyHKIMU, €€ F€OMETPUUYECKU U MexaHuuyecKui cmbici. lpousBoaHas cymmbl,
MIPOM3BEACHUS U 4acTHOTO (0030p 1IKOJIbHOTO Kypca). [IponsBoaHas cioxHoit ¢pynkuuu. IlponsBoanas
oOpatHoit ¢yHkiuu. IIponsBoaHble 00paTHBIX TpUrOHOMETpHueckux (GyHKiui. DyHKUMH, 3aJaHHBIE
napaMmeTpu4ecku, ux auddepeHnrpoBatue.

l'unepbonuueckue ¢QyHKUMM, HX cBoWcTBa M rpadukd. [Ipou3BoaHble T'HIEPOOTHMUECKUX
GyHKIMH.

Huddepenunpyemocts ¢Gyuxiuu. Hudpdepenunan ¢yaxnuu. Csa3zp  nuddepenumana ¢
npou3BoHOM. ['eomerpuueckuii cmpicn muddepenunana. uddepeHiman cyMMbl, MPOU3BEACHUS U
yacTHOTO. MHBapuanTHOCTh hopmbl nuddepeninuana. [Ipumenenne nuddepennumana B mpruOIuKEHHBIX
BBIYHCIICHUSIX.

[IpousBonubie u nuddepeHuuansl BeiciuX nopsakos. Popmyna Jleitbuuna. Teopemst Posus,
Jlarpanxa, Komu, ux npumenenue. [Ipasuno Jlonurtans. ®opmyna Teiinopa. IlpeacraBnenue ¢pyHkimit
o gopmyine Teitnopa.

KpuBuzna nnockoi kpuBoi. KpuBru3Ha npoCTpaHCTBEHHON KPUBOM.

Tema 4. UccienoBanue GyHKIUH ¢ IOMOIIBLIO IPOU3BOAHBIX.

VYcinoBust Bo3pacTaHuss U yObiBaHud (QyHkuuu. Touku oskcrpemyma. Heobxoaumoe wu
JIOCTaTOYHOE YCJIOBHS CYHIECTBOBaHHUS HKcTpemyma. OTbICKaHHE HauOOJIBIIET0 U HAUMEHbBILEro
3HAUEHUs HENpepbIBHOM Ha oTpe3ke GyHkIuU. PemeHue npukiIanHbIX 3a7ad Ha HaxOXICHHE
HaumOOJBIIET0 M HaUMEHbIIEro 3HaueHus QyHkuuu. HMccnenoBanue (QyHKIUMM Ha SKCTPEMYM C
MTOMOIIBIO TPOU3BOIHBIX BBICIINX MOPSIKOB.

UccnenoBanue GyHKIUU Ha BBITYKJIOCTh. Touku neperrnda. AcCuMNTOTH KpuBbIX. OOmias cxema
MOCTPOECHUSI IPAPUKOB PYHKIIUH.

Tema S. HeonpeaesieHHBI HHTErpaJl.

[TepBooOpa3znas. HeompeneneHHblii MHTErpall U €ro cBoWcTBa. Tabnuiia OCHOBHBIX (HOpMYI
nHTerpupoBanus. HemocpencrsenHoe unTerpupoBanue. MiHTerpupoBanue no 4acTsM U MOACTAHOBKOM.

WuTerpupoBanue panMoOHalIbHBIX (QYHKUMHA IyTeM pasjioK€HUs Ha mpocTeiliue Apoou.
WuTerpupoBanre BBIpaXXEHHM, COJEp)KalluX TpUrOHOMeTpuueckue (QyHkuuu. MHTEerpupoBanue
HEKOTOPBIX UPpPALlMOHATIBHBIX QyHKIMHA. Vcrosib30BaHre TabIUI HHTErPajoB.
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PaznoxxeHne MHOrouseHa ¢ JIEHCTBUTENbHBIMU  KOd((UIMEHTaMH Ha JMHEWHbIE U
KBa/IpaTUYHbIE MHOXKUTEIU.

Tema 6.0npeneneHHbI HHTEPaJL.

3a)1aq1/1, MOPUBOAAIIUEC K IOHATHIO ONPCACIICHHOIO HHTCErpaia. OHpC}ICJ’IeHHBII\/’I HHTErpajl Kak
npenen MHTerpajibHbIX cyMM. OCHOBHBIE CBOMCTBa ompezeineHHoro uHrerpaina. @opmyna HeroTona-
JleitObuuna.

Brmaucnenne OIIPCACIICHHOI'0O HHTCrpajia: HHTCIPUPOBAHUC 110 4YacCTsIAM U HOJICTaHOBKOI\/II.
[IpubmxeHHOE BBIYKCICHHE OMPEEICHHOTO HHTErpaia: (GOpMyJbl MPSMOYrOJIbHUKOB, Tpamnerui u
Cumricona.

[IpunoxxeHne HWHTETPAJIOB K BBIYUCICHHUIO IUIOMANACH TUIOCKUX (UTYpP, IJIUH IyI KPUBBIX,
00BEeMOB Tel W IUIOWIAAEH MNOBEpXHOCTEW BpamieHus. PU3NYECKUEe MPUIOKEHUS OIpPENeIeHHOTO
HHTCrpaja. HpI/IJ'IO)KeHI/Iﬂ OIIPCACIICHHOI'O MHTCTpaJIa K pCHICHUIO IIPUKIIAJIHBIX 3a1a4.

HecoOcTBeHHble MHTErpaiibl ¢ OeCKOHEYHBIMU IpenaenamMu. HecoOCTBEHHbIE HHTErpanbl OT
HEOTrpaHUYEHHBbIX (DYHKIMH, OCHOBHBIE CBOMCTBAa. AOCOJIIOTHAs U YCJIOBHAas CXOAMMOCTH. llpu3Haku
CXOAMMOCTH.

Tema 7. ®yHKIMHU HECKOJIbKHUX IEPEeMEHHBbIX.

OYHKIIMA  HECKOJIbKMX  TepeMeHHbIX. OOmacte  ompenenenus. llpemen  dyHKUIUH.
HenpepriBHOCTh. Kanonnueckue Gpopmbl ypaBHEHHH MOBEPXHOCTEN 2-I0 MOPSIKA.

Yactubele npousBojHble. [lonHplil quddepeHunan U ero cBsA3b ¢ YaCTHBIMU IPOU3BOHBIMU.
WNuBapuantHocTh popmbl nosnHoro mpuddepenunana. CkanspHoe noje. [IponzBogHas o HanpapieHHIO.
I'pamment. KacatenbHas IJIIOCKOCTh M HOPMAJIb K IOBEPXHOCTH. ['€OMETpHMYECKHMHA CMBICI IOJHOIO
muddepeniuana.

YactHble npou3BoAHbIE U JU((HepeHIINabl BHICIINX TOPSIKOB.

HesiBuble pynkuuu. uddepenurpoBanre HEIBHbIX QYHKINHI.

OkcTpeMyMbl (QYHKIHMH HECKOJBKUX NepeMeHHbIX. HeoOxoaumoe M J0CTAaTOYHOE YCIOBUS.
VYcnoBHbIl 3kcTpeMyM. HauOosblie M HauMeHblllee 3HAYEHUE HENPEpbIBHON (YHKIMHU B 3aMKHYTOM
oOnactH.

Tema 8. KpaTHble, KpUBOJIMHEHbIE M TOBEPXHOCTHbIE HHTEIPAJIbI.

3anayu, NPUBOASIIME K MOHITHIO KPaTHOTO MHTerpaia. J[BoWHbIE W TpOHHBIE MHTErpaibl, HX
OCHOBHBIE CBOMCTBA. [ '€OMETPUYECKUI CMBICII JBOMHOTO ¥ TPOMHOTO MHTETPAJIOB.

Beruncnenue ABOMHBIX U TPOWHBIX HHTETPAJIOB B IEKAPTOBBIX KOOPAWHATAX.

3aMeHa MepeMEeHHBIX B KpaTHbIX HHTerpaiax. Ilepexon oT AekapTOBBIX KOOPAUHAT K HOJSPHBIM,
HWIMHAPUYECKUM U c(hepruuecKUM KOOPAUHATaM.

[IpumeHeHre KpaTHBIX MHTErpajioB K BBIUMCICHUIO IUIOIIA/ed, 0ObEMOB, K PEIICHUIO 3aj]ad
MEXaHUKH.

KpurBoismmHelHbIE HHTErpaJIbl IEPBOTO U BTOPOTO POJA, UX OCHOBHBIE CBOMCTBA M BBIYHCIICHUE.
I'eomerpuueckne u Mmexanudeckue npuinoxeHus. @opmyna I['puna. IloBepXHOCTHBIE HHTErpaibI
IIEPBOTO U BTOPOTO pOJAA, UX CBOMCTBA U BEIYMCIICHHE.

Bekroproe mnone. BekropHele smHHM 10s. 1I0TOK BEKTOPHOrO mMOJs 4Ye€pe3 NOBEPXHOCTH.
@u3N4eCKUil CMBICI IIOTOKa B II0JIE CKOPOCTEH MKUIAKOCTU. BprumciieHne mnoTtoka. JluBepreHuus
BEKTOPHOTO MOJIs. Berumcienne nuBepreHImu u ee gusznueckuii cMmbici. @opmyna OcTporpaackoro-
lNaycca. Lupkynsius BEKTOPHOTO 1oJis. Beiuucienue nupKyasuuu u ee pusznyeckuit cMpicii. opmyna
Croxkca.

Tema 9. KoMmmiekcHbIe YHCIA.
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KoMmmnekcHple yncna, ux n300pakeHHE Ha IUIOCKOCTH. MOJynb U apryMeHT KOMILIEKCHOTO
qucia. Anredpandeckas, TPUrOHOMETPHUYECKAs U MTOKa3aTellbHask ()OPMBbI 3aIIMCU KOMIUIEKCHOTO YHCIIA.
Onepauuu Hajg KoMITIeKCHbIMU ynciiaMu. @opmyna Myaspa.

OyHKIMM KOMILIEKCHOU nepemeHHOH. [Ipon3Boanas GpyHKIMN KOMIUIEKCHON NEPEMEHHOM.

Tema 10. O0bikHOBeHHBIE 1M (PepeHIHATbHbIC YPABHECHUS.

Ouznyeckue 3afauu, npuBojsAmre K auddepeHuuanbHbpM ypaBHeHUsIM. Juddepenimanbubie
ypaBHEHHUs IepBoro mnopsaka. 3agada Komm. Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH PELIECHUS
3anaun Kommu. Ionsitue 06 ocoObix pemeHusix nuddepeHnmranbHbiX ypaBHeHUH. OCHOBHBIE KIIACChI
YpaBHEHU, HHTETPUPYEMBIX B KBaJpaTypax.

Hudbdepenumansupie ypaBHEHUsS BbICIIMX TopsinkoB. 3amgada Komm. [lonsitTue O KpaeBbIX
3aavax A AMpQepeHnnanbHbIX ypaBHEHUH. Y paBHEHUS, TOMYCKAOLUE TTOHKEHUE MOopsiaKa.

Jluneitnsie nuddepeHranbHble YpaBHEHMs!, OJHOPOAHbIE U HeoaHopoaHble. [loHsTre o61ero
pemenus. Meroa Jlarpanka Bapualuy Npou3BOJIbHBIX NOCTOSHHBIX. Juddepeninanbubie ypaBHEHUS B
noJHbIX Auddepenuunanax. Ypasuenue Jlarpanxka. Ypasuenue Kiepo.

Jluneitnble uddepeHnuanbHble YpaBHEHHsI ¢ MOCTOSHHBIMU KO3 duineHTaMu. YpaBHEHUS C
[paBoi 4YacThio crenuanbHOro Buja. CranuoHapHas TEMJIONPOBOJHOCTh NPU HAIWYUU HCTOYHUKOB
TeIuIa.

Cucrembl nuddepeHnanbHbIX ypaBHeHUNH. YuciaeHHble MeTonbl penieHus 3agaun Komwm s
0OBbIKHOBEHHBIX U depeHIabHbIX YpaBHEHUH 1-ro mopsiaka

Tema 11. Paasl. [IpeoopasoBanue dypbe.

UYucnossie psagpl. CXOOIUMOCTh U CyMMa psna. Psi, @wieHsl KOToporo 00pa3yroT TeOMETPUIECKYIO
nporpeccuto. CxonumocTts psafa Jupuxie. Heo6xonuMelil mpu3Hak cX0IUMOCTH psijia.

JlocTaTouHbIE MPU3HAKN CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PSJIOB: IPU3HAKU CPABHEHUS, NPU3HAK
HNanambepa, pagukanbHbli pu3Hak Komm, naterpanbubiil npusHak Komu.

3HaKonepeMeHHbIe psifibl. AOCONIOTHAsE U YCIOBHAsl CXOJUMOCTU. 3HAKOYEPEAYIOIIHECs Psibl.
[Tpuznak Jleitbuuua.

@ynkumoHanbsHele panbl. [Ipusnak BeiiepmTpacca.

Crenennsle psanel. Teopema AOens. MuTepBanm M paguyc CXOAMMOCTH CTENEHHOIO psja.
CBolicTBa CTENEHHBIX PSI0B.

Paznoxxenue ¢yHkiuil B crenenHele psabl. Psaael Telnopa u Maknopena. Pasnoxxenue B psin
MaksopeHa HEeKOTOPbIX 31€eMEeHTapHbIX QyHKuM. [Tpunoskenus crenenusix psaoB. Panel Jlopana.

[lonstne psga @ypbe. Borluncinenue kxoapouuuento @Dyppe. DPopMyaupoBKa TEOpPEMbI
Hupuxine. Paznoxenue B pan Dyppe 2n-—nepuoanyeckux GYHKIUH U (QYHKIMH [POU3BOJBHOTO
nepuoja. Murerpan @ypee. [lpumenenue psgoB Oypbe pu U3ydeHUH KoJieOaHHs pagHOBOJIH.

Tema 12. OcHOBBI JMCKPETHON MaTeMaTHKH.
BrickazpiBanus. OCHOBHBIC TOHATHS U OTiepanu. Anredpa joruku. Anredpa MHOKecTB. [ padsw.
OcHoBHbIE IOHATHUS U ontepaiiui. OCHOBHBIE AIEMEHTHl KOMOWHATOPHUKH.

Tema 13. OcHOBBI TEOPUHU BEPOSITHOCTEH.

[Ipenmer Teopun BeposiTHOcTed. CrydaiiHble coObITHS W ero Buabl. Kiaccuueckoe u
CTaTUCTUYECKOE ompezeneHue BepossTHOCTU. OcHOBHbIE (GopMyabl KOMOMHATOpUKH. Teopembl
CJIIOKEHHSI U YMHOKEHHSI BEPOSITHOCTEHN. YCIIOBHAs BEpOSATHOCTb. DOpMyibl NOIHONM BEPOATHOCTH H
baiieca. ®opmyna bepnymiu. 3akon Oonbmux uucen. IlpenenbHbie Teopembl Myapa-Jlamnaca u
[Tyaccona..
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CnyyaiiHple BeNIMYMHBL. 3aKOH  pacHpelesieHHs JUCKPETHOM  CilydalHOM  BEJIUYMHBI.
bunomunansHOe pacnpenenenune u pacupeaeneHue [lyaccona. @yHKIUSA pacnpeneneHuss U INIOTHOCTb
pacrpeneneHus HENpEePbIBHONW CIIyYalHOW BEJIMYMHBI, WX B3aUMOCBSI3b W CBOWCTBAa. PaBHOMEpHOE,
HOPMaJIbHOE U 3KCIOHEHIUaNIbHOE pacnpeeneHus. OCHOBHbIE YHCIIOBBIE XapaKTEPUCTUKU CITydallHbIX
BEJINYMH: MATEMaTH4YECKOE OKUJAHUE, AMCIEPCHs, CpeaHee KBaJpaTHYeCcKoe OTKIOoOHeHue. llernn
Mapkosa.

[Ipocreiimmii (myacCOHOBCKUM) MOTOK COOBITUH.

Tema 14. OcHOBBI MaTEeMaTH4YeCKOI CTATHCTHKH.

DneMeHTbl MaTeMaTHuecKoi ctaTUCTUKH. CTaTucThuyeckue MeToibl. CTaTUCTUYECKOE OIMCaHUE.
['enepanbHast COBOKYIHOCTb U BbIOOpKa. OmnpeienieHne U BbIYUCICHUE CTATUCTUK CIy4aliHOM BBIOOPKH.
ToueuyHble OLIEHKM HEM3BECTHBIX IApaMeTpPOB paclpeneseHus 1o BbiOopke. Kputepuu coriacus u
cTaTUCTUYeCKasi npoBepka rumnote3. CpeaHue BeIMYMHBI M MOKa3zaTenu Bapuauuu. KoppemsiuoHHo-
pPErpecCHOHHbIN aHaNu3 AAaHHBIX. MeToJ HauMeHbIIUX KBajapaToB. CTaTHCTHYECKHE TpaQUKUd U UX
rocTpoeHue. IHTepnoJSIMOHHBIN aHAIU3 U €r0 MPUMEHEHNE K PELICHUIO NTPUKIIAHbIX 3a/1a4.

5. O0pa3oBaTeibHbIEe TEXHOJIOTHH

C uenpto GOpMHUPOBAHUS U PA3BUTHSI 3aBJIEHHBIX KOMIIETEHIIUH HCIIOJIb3YIOTCS TPAAULIMOHHBIE
o0pa3oBaTe/IbHbIE TEXHOJOTUHU, TEXHOJOTUU CMEIIAHHOTO OOYy4YEeHHs, TEXHOJOTHS HHTEPAKTHUBHOIO
00y4eHus1, ”HOOPMAITMOHHAS TEXHOJIOTHS.

B pamkax TpaguuMOHHON 00pa3oBaTENbHON TEXHOJOIMM Ha 3aHATUSIX HCIONb3YIOTCA
cienyrome GOPMBI:  JIEKIHS, CaMOCTOATENIbHas paboTra OOyJaromMXcsi, KOHCYJIbTHPOBAHUE
[IpernojaBaTesieM, KOHTPOJIb 3HaHUN (YCTHBIN OIIpOC U OJIaHKOBOE TECTUPOBAHMUE).

B paMkax TeXHOJOrMM HHTEPAKTUBHOTO OOYyYEHMsI Ha 3aHATUSAX MPUMEHSIOTCS CIEAYHOIIHNE
(bopMbI:

- B paMKax TE€XHOJIOTUU OOy4YEHHs] B COTPYIHUYECTBE MPUMEHSIOTCS PEIICHUE CUTYaIlMOHHBIX
3aja4, paboTa B MaJIbIX I'PYyIIax U rpynnax nepeMeHHoro cocrana (CoBMecTHasi paboTa oOyyaronuxcs B
IPYIIIIE [P BBIMOJIHEHUH IPYNIIOBBIX TPAKTUUECKUX 3aJaHHi1).

B pamkax nHQOpManMOHHON TEXHOJOTMH Ha 3aHATHSIX U B paMKaX CaMOCTOSITEIbHOW pabOThI
oOyuaronuxcs MPUMEHSI0TCA padoTa ¢ yueOHbIMU MaTepHallaMi, pa3MEIIeHHbBIME Ha 00pa30BaTeIbHOM
cepBepe YHUBEpPCUTETa, a Takke B ceTd MHrepHer u WHTpaHeT nmpu MOATOTOBKE K JIEKUUAM U
MPaKTUYECKUM 3aHSATHUSM.

6. YueOHO-MeTOAN4YeCKOE 00ecnieyeHre CaMOCTOSITeIbHOI padoThl 00y4yaroIuXxcs

CamocrosTenbHas paboTa 0Oy4aromerocsi CKJIaAbIBa€TCA W3 CaMOCTOSITEIbHOM paboOThl Ha
AYAUTOPHBIX 3aHATHUAX WU IMOATOTOBKU K 3aHATHUAM BO BHCAYJUTOPHOC BPEMA. I[J'If[ CaMOIIOATOTOBKHU K
KOKJIOMY ayJAUTOPHOMY 3aHSATHIO TPEAyCMaTpUBAEeTCS MpPOpabOTKa TEMbI 3aHATHA 10 Yy4eOHOU
nutepatype. llpu caMOCTOATENTHHON TOATOTOBKE K 3aHATHSAM OOYYArOUIUHCA MOXET TOJYYHUTh
HEOOXOIMMYIO0 eMy KOHCYIIBTAIUIO y TipenogaBaTesns. KoHCyTbTHpOBaHME 00YJalONINXCsl OPraHU30BaHO
Ha Kadeape B COOTBETCTBUU C T'papuKOM MpOBEACHHUS KOHCyIbTanmi. Ha aymuTopHOM 3aHATHH
O6y‘~IaIOIlII/IeC$I CaMOCTOATCIIbHO IO KOHTPOJICEM IPEIIOAaBaTCIIA BBINTOJIHAOT HHAWBUAYAJIIbHBIC 3a1aHUA
B COOTBETCTBUH C y‘~IG6HI)IMI/I CIIAMUA 3aHATHUA.

6.1. Ilepedenp yaeOHO-METOAMIECKOTO 00ECIICUEHUS VISl CAMOCTOSTEIILHON PabOTHI
00yJaronuXcsi 0 TUCHUTIIAHE
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.1.1 Ilepeyenp BOpoCOB JI1 CAMOCTOSITEIbHOTO U3YYECHUS

. Kanonuueckue Gpopmbl ypaBHEHUI TOBEPXHOCTEH 2-T0 MOpsiKa.
. Auddepenninanbable ypaBHEHUS B MOJHBIX AuddepeHimanax.

. [loBepxHOCTHBIE HHTErpAJIBI 1-TO poja.

[ToBepxHOCTHBIE HHTErpaibl 2-TO poja.

. YpaBHenue Jlamnaca.

. Pemienune 3agaun Qupuxie 1s ypaBaenus Jlamnaca B kpyre metogom @ypee.
. I'padp1. UccnenoBanue rpagos.

. 3aKOoH OOJIBIINX YHCEII.

[Ipumenenne neneir MapkoBa B MOJIEITUPOBAHUM IIPOLIECCOB.

0. KoppeisimmoHHO-pEerpecCUOHHBIN aHaIu3 JaHHBIX.

1. OcHoBHBIE (HOPMYIIBI HHTEPIOJISALIUY.

.1.2 Tlepeuens nuTepaTyphl I CAMOCTOATEIBHON PabOTHI

. SAAxoBnes I'.H. Bricmiast matemaTuka: YueOHuK 11t By30B. — M.: «Bpicmas mkosmay, 2009.
. Boiciiast Matematuka B ynpaxHeHUsIX U 3afadax. Y.2. Yueb. nocobue st By30B / [LE. /lanko,

A.T'. Ilonos, T.4. KoxeBuukosa, C.I1. [lanko — M.: U3narensctBo «Mup u ObpazoBanuey, 2012.

3
4
5

. llInnmaues B.C. 3amaunuk no BeIciIeil MaTeMaTuke. — M.: «Bricmias mkomnay, 2009.
. 'mypman B.E. Teopus BeposiTHOcTel U MaTemarnyeckas cratuctuka. — M.: «Opaiit», 2013.
. 'mypman B.E. PykoBoCTBO IO pelIeHHUIO 3a4a4 [0 TEOPUU BEPOSATHOCTEN U MAaTEMATHYECKON

cratuctuke. — M.: «lOpaiit», 2013.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB A TEKYLIEro KOHTPOJHA YCHEBAEMOCTH M
HpOMe)KyTO‘IHOﬁ arTrecTranmuu Oﬁy‘lalOIIlHXCﬂ no JIMCHUIIJINHE

BxonHOM KOHTpOJb MPOBOAUTCS B (hOpME KOHTPOJBHOW pabOThI, B TEUEHUE KaKJIOrO0 CeMecTpa
MPEeTyCMOTPEH TEKYIIUHM KOHTPOJIb B (hOpME MUCbMEHHBIX KOHTPOJIbHBIX padoT.
[IpumepHas TemaTHKa KOHTPOJIbHBIX PaloT:

1 cemectp:

I.

KonTponbnas pabora Nel «9nemeHTbI TMHENHON anreOpbl U aHAIUTUYECKOW T€OMETPHUID.

2. KonrponbHas padota Ne2 «/{uddepennmnanpbuoe ucuncienne GyHKIuNA 01HOM TepeMeHHON»

3.

KonTponbHas padora Ne3 «OnpeneneHHbIN U HEONPEAEICHHbIN HHTErpa.

2 ceMecTp:

I.

KonTtponbnas padota Nel «®yHKIIMN HECKOJIBKHUX MIEPEMEHHBIX).

2. KontponbHas padoTta Ne2 «KpaTtHble 1 KpUBOJMHEHHbIE HHTETPATIBD)

3

. Kontponpnas pabora Ne3 «Pemenue nuddepeHnuanbHbIX ypaBHEHUN»

3 cemectp:

I.

Kontponsnas padorta Nel «Psiasn»

2. KontpomnbHas pabora Ne2 «Pemienne 3amad Ha BBIYHCICHHE BEPOATHOCTEH W OCHOBBI

MaTeMaTHYECKON CTaTUCTUKHI.

[IpomexxyTounas arTectamus B popMe 3a4eTa OMUpaeTCsi Ha KOHTPOJIbHBIE paOOTHI, BBHITIOIHIEMbBIC
B TEUECHHE CEMECTPA.
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KapTa KPUTEPUEB OLICHUBAaHUSA KOMIIeTeHIInii

HNupexc Kpurepuu B cooTBeTcTBUH ¢ ypoBHEM ocBoeHus Ol
KOMIIETE =| 3
HIUH 2| 8
MOPOrOBbIN 0a30BbIi MOBBIILIEHHBIN = § % E
(YROBIETBOPHUTEIHHO) (xopor10) (oTIMYHO) = E = 2
M = O o
OIIK-1 nMeer oO1ee uMeer obue uMeeT TmonHoe | O KO
MIpeCTaBIIEHUE O | 3HAaHMSI O  TOHATHUAX | MPEICTaBIICHUE 0
NOHATUAX JIMHEWHOHM W | IMHEMHOW W BEKTOPHOH | NOHATHUSAX JIMHEHHOW U
BEKTOPHOM anreOpsl, | anreOpsl, OCHOBHBIX | BEKTOPHOW  ajreOpsl,
OCHOBHBIX TIOHATHUAX U | MOHATHSAX HW  3aJavyaxX | OCHOBHBIX ITOHSITHSX
3a/a4ax aHAIMTHYECKOW | aHaJTUTUYECKON u 3amaqax
T€OMETPUH, OCHOBHBIX | TEOMETPHUH, OCHOBHBIX | aHAJTUTHYECKOU
MOHATUSAX W METOJax | MOHATHUSAX H  METOAaX | FTEOMETPHH, OCHOBHBIX

nuQdepeHIuanbHOr0 |

nuddepeHuaibHOr0 U

IIOHATHAX W MCTOJaX

WHTETPATLHOTO WHTETPATLHOTO ¢ hepeHIuanbHOro
WCYUCIICHHS, WCYHCIICHUA, u HMHTETPAILHOTO
g depenipaie g depenipaie HCYMCIICHHUS,
(YHKIIMU ~ HECKOJBKHX | (YHKIUH HECKOJIBKUX | quddepeHiunane
MEpEMEHHBIX, OCHOBHBIX | IEPEMECHHBIX, OCHOBHBIX | (DYHKIIMH HECKOIBKUX
THNaX  OOBIKHOBEHHBIX | THUTAX OOBIKHOBEHHBIX | TIEPEMEHHBIX,
g depeHuaIbHBIX g depeHuaIbHbIX OCHOBHBIX THTaX
YpaBHEHUI IIEPBOr0 | ypPaBHEHUI MEpBOro | OOBIKHOBEHHBIX
MopsiIka M METoJax WX | mopsiika M MeTojax ux | auddepeHnuaibHbIx
peuieHus, PSIBL, | PELICHHUS, psabl, | ypaBHeHHil 1-ro u 2-
TOHSTHSIX TEOPUHU | TIOHSTHUAX TEOPHUH | TO MOPSAAKA U METO/IaX
BEPOSATHOCTHU U | BEPOSTHOCTH W | UX peleHus, pajax,
MaTeMaTHYEeCKOM MaTeMaTHYeCKOM TIOHATHX TEOPUHU
CTaTUCTUKH. CTaTUCTUKH. BEPOSTHOCTH 17§
MaTeMaTHYeCKOU
CTaTUCTUKH.
yMeeT  YacTHYHO ymeer ymeer
HCIIOJIb30BaTh CaMOCTOSATENIbHO (pu | caMOCTOSTENBHO u
H3Y4YEHHBIN KOHCYJIBTAlIUOHHOMN LIEJICHAIIPABIICHHO
MaTeMaTHYCCKHH MOJIIEPIKKE) HCIIONIb30BaTh
anmapar Uil pEUIeHMs | UCIOJb30BAaTh U3YUYECHHBIN | U3Y4YCHHBIN
3a/1a4 MOXapHOW | MaTeMaTUYECKUI anmnapaT | MaTeMaTHYeCKUM
Oe3omacHOCTH,  Jenarh | A7 pelleHHs  3aJad | amnnapar JUis pelieHus
TEOPETUYECKUE BBIBOJIBI | MOXKapHOW Oe30MacHOCTH, | 3a1ad MOYKapHOM
Jenatb — TeOpeTHYecKue | Oe30MacHOCTH, JIeNaTh
BBIBOJIBI; MPUMEHSTh | TEOPETUYCCKUE
mddepeHuansHoe U | BBIBOJBI; IIPABHJIBHO
WHTErpajibHOe HCIIOJIb30BaTh
HCYMCIICHHE I OlleHKH | nuddepeHnnansHoe U
MPOIECCOB MOXapHOM | UHTErpaIbHOE
0e30MacHOCTH. HCYHCIIEHNE,
MaTeMaTHYECKYIO
CTaTHCTUKY M TEOPHUIO
BEPOSATHOCTHU JUIS

IIPOrHO3UPOBAHUA n
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peuicHus CIOXHBIX H
MPOOJIEMHBIX
BOIIPOCOB  ITO>KAPHOMI
0€3011aCHOCTH.
BJIageer BIajgeeT  OOIIUMH BJIageerT
NepBoOHavYaIbHBIMU HaBbIKAMH YCTOﬁqHBBIMH
HaBbIKAMH HUCITIOJIB30BaHU HaBbIKAMH
HUCITIOJIB30BaAHU MAaTEMATHUYCCKOI'O HUCITIOJIB30BaHU
MaTeMaTHYECKOTrO ammapara IS peIleHHs | MaTeMaTH4ecKoro
armapara s pCeHICHUA O6IIII/IX u | allllapata JJISA
00IIMX 3aa4. poheCcCrOHaTbHBIX pelieHuss  o0mUX |
3ajad. npoheCcCHOHaTbHBIX
3ajad, MOXKeT
CaMOCTOSTENbHO
BBIOMpPATH
IMpaBUJIBHBIC METOABI
00paboTKH
pe3yIbTaTOB
9KCIIEPUMEHTA;
IIPOBOAUTH
CTaTUCTUYCCKUMN
aHaIu3 OOJIBIIMX
00BbeMOB JAHHBIX,
MPOTHO3MPOBATH
Pe3yIbTATHI
OKCIIEPUMEHTA  TIPH
BapbUPOBAHUU
0O0JIBIIIOrO qucia
apaMeTpoB.

Bun atrecranuu: 3 —3auer, 113 — quddepeHiupoBaHHbIi 3a4eT, D — 9K3aMeH.
Omnenounbie cpeacrsa: YO — yerubiii otBet, [10 — nmuceMmenHsnii otBer, T3 — TectoBbie 3amanus, KT —
KOoMITbIoTepHOE TecTrpoBanue, KO — KoMOMHUPOBaHHBIN OTBET.

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHBI

a) OCHOBHas IuTepaTypa

1. Boicmiast MmaTemMaTuka B yrpakHeHUsX U 3a1adax. Y.2. YueO. nocobue ans By30B / ILE. Jlanko,
A.T'. Tlonos, T.S. KoxeBaukona, C.I1. lanko — M.: U3parensctBo «Mup u O6pazoBanue», 2016 .

2. T'ycak, A. A. Briciias MateMartuka : B 2 T. : Y4eOHUK JyTsl CTyeHTOB BY30B / A. A. I'ycak .— 5-
e 31 .— Mumnck : TerpaCucremc, 2004. T. 1 .— 2004 .— 542 ¢ .— ISBN 985-470-219-7 ((T. 1)) .—
ISBN 985-470-220-

3. IIucemennnrit JI. T. KoHCEKT NeKIuiA 10 BBICHICH MaTeMaTHKE : MOJIHBIN Kypc .— M3m. 3-e
— M. : Aiipuc IIpecc, 2005 .— 608 c : w1 .— (Bricmee odpazoBanne) .— ISBN 5-8112-1093-0.

4. baBpun, .M. Kpatkuii kypc Bbicuieil matemaTuku : yuyeObnuk / W.W. baBpun. - Mocksa :
Ouszmaimar, 2003. - 328 c. - ISBN 5-9221-0334-2 ; To xe [DneKkTpoHHbBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=67300

5. Kpatkuii kypc Bbiciieit marematuku : yueonuk / K.B. banaun, ®©.K. bangun, B.U. Ixeddans u
ap. ; nox obut. pen. K.B. banguna. - 2-e uza. - Mocksa : M3garenscko-Toprosasi koprnopauus «/lamkos
u K°, 2017. - 512 c. : Tabmn., rpad., cxem., un. - bubmuorp. B kH. - ISBN 978-5-394-02103-9 ; To xe
[DnexTponnsiit pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=450751
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6. Cnoboackast, B. A. Kparkuii kypc BbIcIIell MaTeMaTuku : ydeOHOoe mocoOue Ajisi CTYAECHTOB

BTVY3o0B/ B. A. Cnoboackas .— Uzn. 2-e, mepepad. u gon .— M. : Beiciias mkoita, 1969 .— 541 c.
0) JOoMOoHUTENbHAS TUTEpaTypa

1. Bricmas martematuka st skoHomuctoB : yueoHuk / H.II. Kpemep, B.A. Ilytko,

N.M. Tpumun, M.H. ®punman ; pen. H.I11. Kpemep. - 3-e u3a. - Mocksa : FOuutu-/lana, 2015. - 482 c.
rpad. - («3onotoit ¢GoHm poccuiickux ydeOHuKoB»). - ISBN 978-5-238-00991-9 ; To xe

[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=114541

2. Kynpssues, JI.JI. Kparkuii kypc maremaruyeckoro asaiuza : y4eOHUK : B 2-X T. /
JLA. Kynpsisues. - 3-e usn., nepepad. - Mocksa : @usmariut, 2009. - T. 1. uddepennuansHoe u
MHTErpajibHOE UCUUCIeHUs PyHKIUN o/HOM nepemeHHoM. Psaapl. - 400 c. - ISBN 978-5-9221-0184-4 ;
To xe [DnexTponnsiit pecype]. - URL:http://biblioclub.ru/index.php?page=book&id=82814

3. KynpsBues, JI.JI. Kparkuii kypc maremMarnueckoro aHaigm3a : y4eOHMK : B 2-X T. /
JLA. Kynpsisues. - 3-e usn., nepepad. - Mocksa : @usmarnut, 2010. - T. 2. [IuddepennuansHoe u
MHTErpajibHOE MCUHUCIeHUs (PyHKIMI MHOTUX nepeMeHHbIX. ['apmonnueckuil ananus. - 425 c. - ISBN
978-5-9221-0185-1 ; To xKe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=82818

4. Unbun, B.A. Ananutuyeckas reometpus : yueOonuk / B.A. Wnbun, O.I'. [lo3usak. - 7-e usm.,
ctep. - Mocksa : @usmatiurt, 2009. - 224 c. - (Kypc Bbicuieii MaTeMaTHUKU U MAaTEMaTUYECKOW (PU3UKU.
Bem.  3). - ISBN  978-5-9221-0511-8 ; To  xe  [DnektpoHHBI  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=82797

5. Unbun, B.A. Jluneitnas anreOpa : yueOnuk / B.A. Unbun, O.I". Ilo3HsK. - 6-€ u3A., CTEpeoTHII. -
Mocksa : @usmatnut, 2010. - 278 c. - (Kypc Beicmieil MaTeMaTUKU U MaTeMaTudeckou (usuku. Boim.
4). - ISBN 978-5-9221-0481-4 ; To xKe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68974

6. Tpenorus, B.A. O6bikHOBeHHbIE TU(depeHnanbHble ypaBHEeHuUs : yueOHUK / B.A. TpeHoru.
Mocksa : ®usmatiur, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe [DnekTpoHHBII pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=82614

7. Maransiukuii, M.A. Teopus BeposSITHOCTENl M MaTeMaTUyecKas CTaTHUCTHKA : y4eOHUK /
M.A. Maraneiukuii, I'.A. XankeBud. - Munck : Beimiimas mkona, 2017. - 592 c. - bubnuorp. B kH. -
ISBN 978-985-06-2855-8 ; To xKe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=477424

8. Kapman, N.A. IIpaktuueckue 3aHATHS TIO BBICHIEH MAaTeMaTUKE: aHAJMTUYECKas F€OMETpUs Ha
IIJIOCKOCTH B TIpocTpancTe. JuddepennunanpHoe ncuuciaeHue GyHKIUN OJHON M1 MHOTUX HE3aBUCHUMBIX
BPEMEHHBIX, UHTErPaJIbHOE UCUMCICHUE PYHKUUNA OJHON HE3aBUCUMON NEepeMEeHHON, UHTErPUPOBAHKE
muddepeHnranbHbIX ypaBHeHU @ yuebHoe nocobue / U.A. Kapnan ; otB. pea. 1.3. T'opaesckuii, P.B.
CononoBuukoB. - U3n. 3-e. - XappkoB : M3parensctBo Xapbkockoro Opaena Tpynosoro KpacHoro
3namenu ['ocynapctBeHHoro YHuBepcurera umeHu A. M. T'opekoro, 1967. - 947 c. : un. ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=459744

Pecypcel nHpOpMaIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «IHTepHeT»:
Cucrema »5IeKTPOHHOM MOJEPKKU oOpa3oBarenpHOro mpoiecca «MoH  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Oubnuorexa onnaitny www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
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Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6paysep Microsoft Edge n(unu) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne U CIUNINHBI

VYueOHble ayIUTOPUH:

- 7S TPOBEJEHUS 3aHSITUM JIEKIIMOHHOIO THIIA C KOMIUJIEKTOM CHELMaIu3upOBaHHON ydeOHOMI
Me0enu M TEeXHUYECKUMHU CpEeACTBAMM OOy4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuu O0JBIION ayUTOPUY;

- JUIsl TPOBENEHUS 3aHATHUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMi, TEKYyLIEero KOHTPOJIS U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIIEIUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
CpeacTBaMu OOy4YeHUS;

[Tomemienne [uisi caMOCTOSITENIBHOM PAabOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUAIU3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIIeUYNBAIOIINE TEMATUUECKUE NILTIOCTPALIMN: NPEe3eHMAaAyuu no u3y4aemvim memam

ABTOpP(bI) padoyeil mporpaMMbl IMCUMILIMHBI: JTo1IeHT Kadeaper @DuH, kannunat ¢us.-mar.
Hayk, goueHT [lamxosaT.B.

[Iporpamma paccMoTpeHa W yTBEp KJeHA Ha 3acelaHuu Kadeapbl GyHAaMEHTATHbHOU (PH3UKH U
HaHoTexHoJorui 31 aBrycra 2026 r., mpotokoin Ne 1

[Iporpamma oGHOBIIEHA
MIPOTOKOJI 3acenanus kKageapsl No  oT «_ » T.
CornacoBaHo:

PyxoBoautens OI1 / /

IIpunoxenune 1. MeToguueckne yKazanusi JAjsi 00y4ar0IUXCsl 0 OCBOEHHIO M CUMILTHHBI

Ipunoxenue 2. ®oH/I OLEHOYHBIX CPEICTB /1JIsl IPOBEIEHUsS TPOMEKYTOUHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIHHE.



