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2 234/6,5 | 48 48 6,8 0,35 | 103,15 |[104,2 | 9k3.(26,65)
Hroro | 540/15 | 96 96 13,6 0,7 206,3 | 253,44 80,3

Mypom, 2021 r.



1. Ilean ocBOeHUSsI AMCHUILIMHBI

HGHB AJUCHUITIINHBI: 06yquHe CTYACHTOB OCHOBHBIM IOHATHUAM, ITOJIOKCHHAM U MCTOIdaM
KypcCa MaTeMaTHKU, HaBbIKaM IMOCTPOCHUMA MAaTEMATUYCCKUX JO0Ka3aTCJIbCTB IIyTeM
HEIPOTUBOPEYMUBBIX JIOTUYECKUX PACCYKICHUMN, METOIaM PELICHUS 3a/1a4.

321,[[8,‘{1/1 HU3YUYCHUA OUCHUILIMHBL. 1aTh o6yqaeMOMy ApCCHAJI TUIIOBBIX IIPUCMOB JIsI PCIICHUA
pa3NIMYHBIX 3aJad, MPU OTOM aKIEHT JeNaeTcss Ha ycBOeHHE (OpMyll, aJropuTMOB, MPHUEMOB
pPE€HICHUA MaTEMaTHYCCKHUX 3aJiad, BO3HUKAKIMUX IIPpH MHCCICIOBAHHN IIPHUKIIAIHBIX np06neM;
HpI/IO6peTCHI/Ie CTYACHTAaMU TBCPABIX HABBIKOB PCHICHUA MATCMATHUYCCKHUX 3aad C JOBCIACHHUCM [0
MPAKTUYCCKU IPHUEMIIEMOI'0 pPE3yjibTaTa WM Pa3BUTh Ha 3TOU 0ase JOrn4eckoe u AITOPUTMHUYCCKOC
MBIIIJIICHUE, Bblpa6aTLIBaHI/IC NCPBUYHBIX HABBIKOB MATCMATUYCCKOI'O MCCICAOBAHUSA NPHUKIAIHBIX
BOIIPOCOB U  PA3BUTH HCO6XO,I[I/IMYI-O HHTYWOHWIO B BOIIpOCax IPUIOKECHUA MaTCMAaTUKU,
BbIpabaThIBaHUE YMEHHSI  CaMOCTOSTEIbHO  pa3OupaThCsi B  MaTeMaTHMYeCKOM  ammapare,
COACpKAIIEMCA B JIMTEpPATYpPE, CBSI3AaHHOUN CO CIICNHUAJIBHOCTBIO CTYACHTA, YMCHHC IIPU PECIICHUU
3aa4 BBI6I/IpaTb 1 UCIIOJIL30BAaTh HCOGXOI[I/IMBIG BBIYUCIIUTCIIbHBIC METOJbI U CPCACTBA.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
I[I/ICIII/IHJII/IHa «MaTreMaTHnKa 6a31/1pyeTcs[ Ha 3HAaHHUAX, IOJYUYCHHBIX B pPaMKaxX IIKOJBHOI'O
Kypca MaTEMAaTUKHU N COOTBETCTBYROIIHX JUCHUITIIINH Cpe€aHero HpO(beCCI/IOHaHBHOFO
06pa3013aH1/191. I[I/ICHI/IHJII/IHa «MaTteMaTuKa» SBIACTCS 06HII/IM TCOPCTUUCCKHUM U MCTOAOJIOTMYCCKHUM
OCHOBAaHHEM IJIA BCCX MATCMATHYCCKUX AUCHUILUIMH WU JUCHUIIIMH, CBA3AHHBIX C MOJCIUPOBAHUCM
MH(POPMALMOHHBIX TporeccoB, Bxoasmmx B OITOIT 6akanaBpa mo npoduiito

3. [lnanupyemble pe3yabTaThbl 00y4eHH s M0 TUCHUILIHHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

dopMHUpyeMbIE [Tnanupyemsble pe3yabTaThl 00yUEeHUs 110 AUCIUIUINHE, B
KOMIICTCHIIUU (KOJ:[, COOTBETCTBUU C NHAUKATOPOM JOCTHIKCHUSI KOMIICTCHI NN HaumeHoBaHue OLICHOYHOI'O
coJiepKaHne WHnukatop ToCTHXEHUS PesynbraTel 00y4ueHus 1o CpeacTaa
KOMIIETEHIINH ) KOMIETEHINH JVCIUIUINHE
OIIK-3 Cnocoben OIIK-3.2 TemoHCTpUpYET 3HaTh OCHOBHBIE MOHATHUS U 3a/1a4u
UCIIONIb30BATh 3HaHMS MAaTEeMaTHKH, METO/Ibl MaTeMaTHYECKOTO
HEoOXoMMble HEoOXOANMBIE ISl peIICHNUS aHaJIM3a, AaHATUTHIECKON
MaTeMaTHIecKHe 3aj7a4 B 00J1acTH TeOMEeTpHUH, JINHEHHOH 1
METOJIbI ISl pELIECHHUS npodeccHoHaTbHOMN BekTopHoH anreopsr (OITK-
3amaq JIEATEITLHOCTH 3.2)
poeCCHOHATBHOMI YMeTh pemarh THIIOBbIC
NeSITeIbHOCTH; HpPUMEPHI U 331a49H BBICIIEH
marematuku (OITK-3.2)




4. CTpyKTYypa U coiep:KaHue QU CHUIINHBI

OO0mmas TpyI0eMKOCTh TUCHUTUINHBI COCTaBIsAeT 15 3aueTHbIX enunull, 540 4acos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 Jluneiinas anreOpa 11818 20 Tunosoii pactier

2 BekropHas anredpa 12| 2 5 Tunosoii pactier

3 AHaauTHYeCKas 11414 10 Tunosoit pacter

TCOMETPHSI

4 KommiekcHbie uncia 11212 5 Tunosoit pacter

5 | Maremarnueckuii anaim3 | 1 | 32 | 32 109,2 Tunosoit pacter
Bcero 3a cemectp 306 | 48 | 48 6,8 | 0,35 149,2 DK3.(53,65)

6 | Maremarnyecknid anam3 | 2 | 48 | 48 104,2 |  Twnosoii pacuer
Bcero 3a cemectp 234 | 48 | 48 6,8 | 0,35 | 104,2 JK3.(26,65)
Hroro 540 | 96 | 96 136 | 0,7 | 2534 80,3

4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 1

Pasoen 1. Jlunetinas ancebpa
Jlexnus 1.

Jluneitnas anredpa. OcHoBHBIE omnpeneneHus. OCHOBHBIC ACHCTBUS HAJl MATPUIIAMHU.
TpancnonnpoBannast Mmatpuiia. Onpeaenurenu (2 yaca).

Jlexnusa 2.

Hesrsipoxxnennas marpuiia. O6parHas matpuia. ba3ucHbIii MUHOP MaTpuIlbl. PaHT MaTpuIib.
OKBHUBaJICHTHbIE MaTpUIlbl. Teopema o 6a3ucHOM MHHOpE (2 yaca).

Jlexnus 3.

CucreMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METO/ PELIEHUS CUCTEM YpaBHEHUNH. MeToz

Kpamepa. Meton I"aycca (2 ygaca).




Jleknus 4.

HccnenoBanue cuctem ypaBHeHH o0miero Buaa. CoBMecTHbIE cUCTeMBI. Onpe/ieicHHbIC
cucrembl. Teopema Kponekepa - Kanemnu. OgHoposiHas cuctema ypaBHeHu. HetpusnanbHas
COBMECTHOCTH OJTHOPOJIHOM cucTeMbl (2 yaca).

Pa3zoen 2. Bexkmopuas aneebpa
Jlexnus 5.

DneMeHTHl BeKTOpHOH anreOpsl. KomnaeapHbie BekTopsl. KoMianapHbie BEKTOPHI.
JIluneitnple oneparuu HaJ BekTopaMu. CBolMcTBa BEeKTOpOB. bazuc. JInHeiHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopauHaT. OpTOHOpMHUPOBAHHBIN Oa3uc. JIMHEHbIe onepaly Ha/l BEKTOPAMU
B KoopauHarax. CkalsipHOe IPOU3BEEHNE BEKTOPOB. BEKTOpHOE NMpOon3BEACHUE BEKTOPOB.
CwmenanHoe Mpou3BeIeHHE BEKTOPOB (2 yaca).

Pazoen 3. Ananumuuecxas ceomempus
Jlexknus 6.

Cucrema KoOpAMHAT Ha MIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOJ1a KOOPJIMHAT Ha
iockocTH. [IpeoOpa3oBanne cucTemMbl KoopAuHAT. JIMHUM HA TUIOCKOCTH. Y paBHEHUS MPSIMOU Ha
wiockocTH. [Ipsimast muuus Ha miockoctu. OCHOBHBIE 3aa4u (2 Jaca).

Jleknus 7.

JIuHuu BTOpOro nopsiaka Ha miocKocTH. OKpYKHOCTb. Diuturc. POKyChbl. DKCHEHTPUCUTET.
Hupektpucer. ['umepbona. DkcieHTpUcUTET rUepOobl. Jupexrpuce! rurepoossl. [Tapadona.
O61ee ypaBHEeHUE IMHUI BTOPOTO Mopsijika (2 yaca).

Paszoen 4. Komnnexchule yucna
Jlexnus 8.

Kommiekcupie uncna. Tpuronomerpudeckas popma uncina. JlecTBUs ¢ KOMILIEKCHBIMU
yrcnamu. ®opmyna Myaspa. Pemienue aByuieHHbIX ypaBHeHUl. [loka3aTenbHas QyHKIuUS C
KOMIUTEKCHBIM TToka3atesieM. @opmyna Dittepa. [TokazarensHas popmMa KOMIUIEKCHOTO dncia (2
qaca).

Paszoen 5. Mamemamuueckuii ananus
Jleknus 9.

MuoxectBa. @yHkiuu. CriocoObl 3a1anust PyHKIUH, CBOMCTBA QyHKIMH (2 Yaca).
Jlexnus 10.

[Ipenen pyukuu B Touke. beckoneyHo mMasnbie 1 6ECKOHEUHO OObIITNE (PYHKIIUU UX
cBoiicTBa. OcHOBHBIE TeOpeMBI 0 npeaenax. [Ipenen pyHkumMM mpu cTpeMIIEHUU apryMeHTa K
OeckoHeUHOCTH. PackppiTHe pa3nTuYHBIX BUIOB HEOMpeIeIeHHOCTeH (2 Jaca).

Jexkmua 11.

[Ipenen nmocnenoBarensHOCTH. Yncso e. 3amedarenbHbIe Ipeaensl (2 yaca).
Jexkmusa 12.

CpaBHeHHe 0eCKOHEYHO MalbIX (PYHKIMH. DKBUBaJIEHTHbIE OECKOHEUHO MaJble (GyHKINH (2
Jaca).

Jleknus 13.

HenpepsiBHOCTH (yHKITNH B TOUKE, HAa 0Tpe3ke. Kiaccudukanus Todek paszpsipa (2 gaca).
Jlexuus 14.

[TonsiTHe pou3BOIHON (DYHKIIMHU, €€ TEOMETPHUUECKH U MeXaHu4YecKuit cMmbIci. [IpaBuiia
muddepennmponanus. [IpousBonnas oOpaTHOM U cnoxkHOM QyHkuuu. Jlorapupmuyeckoe
muddepenimponanue (2 yaca).

Jleknus 15.

Juddepennnan u ero npuMeHeHNe B TPUOIMKEHHBIX BRIYUCICHUAX. [[pon3BOIHbIE U
muddepeHnmansl BeIcIIUX nopsakos. @opmynsl Teitnopa u Makiopena (2 daca).
Jlexnus 16.

Jlokanbnbiil 3kcTpeMyM. Teopembl @epma, Poms, Komu. [Ipasuio Jlonurans.
Hccnenoanve GpyHKIIMU HA MOHOTOHHOCTD U SKCTpeMyM. Hampasienue BRITYKIOCTH rpaduka
GyHKIIMH, TOYKH Tiepernda. AcumnToTsl. O01Ias cxema ucciaeaoBaHus QYHKIIMH U IIOCTPOCHHE
rpaduka (2 yaca).



Jlexknus 17.

Nuterpanbroe ncuucnenue. [leppoodpaznas ¢hynkmus. HeonpeneneHHbIl HHTETpaI.
CBolicTBa HeollpeieaeHHOro nuTerpana. Tabauna ocHOBHBIX MHTErpasnoB. HenmocpeacrsenHoe
uHTerpupoBanue. Criocod moacTaHOBKH (2 Jaca).

Jlexnus 18.

HNHuTterpupoBanme mo yactsam (2 gaca).
Jlexnus 19.

HekoTopsie cBefieHUs U3 TEOPUH MHOTOWIEHOB. Pa3noxkenne MHOrouaeHa Ha MHOXKUTETH. O
KpaTHBIX KOPHSAX MHOTOWIEHa. Pa3noxeHne MHOrowieHa Ha MHOXKMTEIH B CIIy4ae KOMIUIEKCHBIX
KopHe# (2 yaca).

Jlexnus 20.

NuTerpupoBanue sneMeHTapHbIX Apobeil. PekyppentHas ¢popmyna. MnterpupoBanue
panroHaIbHBIX (GYHKIMNA. IHTErpupoBaHue pallMOHANIBHBIX ApoOeil. MeToa HeolpeIeneHHbIX
ko3 urmenToB. MeTo 1 MPOU3BOJIBHBIX 3HAYCHUH (2 yaca).

Jlekuus 21.

WuTerpupoBanue TpUroHoMeTpudeckux (pyHKIUN. YHUBEpcalIbHAs TPUTOHOMETpHUUYECKast
nmojicTaHoBKa (2 yaca).
Jlexuus 22.

WuTerpupoBanue uppanuoHabHbIX GyHKIMH. bunomMuHansneie auddepennnans.
Tpuronomerpuueckas nojacraHoBka. [logcranoBku Ditnepa. MeTon Heonpe1eIeHHbIX
kod(duimenToB. HTETpalibl, He BhIpaXaroluecs yepe3 dJIeMeHTapHbie GYHKIUH (2 Jaca).
Jlexuus 23.

Onpenenennblil uuterpai. MarerpansHas cymma. Materpupyemas ¢pynkuus. CoiicTBa
ornpezeneHHoro uurerpaia. Teopema o cpeqnem. O0o0IIeHHas TeopeMa o0 cpeiHeM. Beruncienue
onpeneneHHoro uuterpana. Teopema Hetotona - JleiiOnuiia. 3ameHa nepeMeHHBIX B OMPEICICHHOM
uHTerpaie. MHTerpupoBaHue no yactsm (2 gaca).

Jexkuusa 24.

Hecob6cTBeHHbIe MHTErpanbl. AGCOIIOTHAS CXOIMMOCTh MHTEerpasia. IHTerpan ot pa3pbIBHON

¢byHkmM (2 yaca).

Cemectp 2

Paszoen 6. Mamemamuueckuii ananus
Jlexnus 25.

[Tpubnm:xeHHoe BeIYUCIIEHUE OlpeieIeHHOro nHTerpana. dopmyna npsMoyroiabHUKOB.
®opmyna Tpaneuuit. opmyna napabdon (Cumicona) (2 yaca).
Jlekumusn 26.

Haxoxxnenue miomaaeit miockux ¢uryp. HaxoxaeHue miomaan KpuBOJIMHEHHOTO CEKTOopa.
Boruncnenue niauHbl ATy KpUuBoi. Beruucienne o0beMoB TeJ MO0 MONEPEUYHbIM CEUEHUSIM.
Brruucnenue o6bemMoB Tein Bpauienus. [lnomans noBepxHocTH Tena BpamieHus (2 yaca).

Jleknus 27.

[ToHaTHe QYHKIIMN HECKOJIBKUX MTEPEMEHHBIX, TIPe/Ies, HENPEPbIBHOCTh, YACTHBIE
npousBoaHble. [lomHOE mpupanienne u noaHbll quddepennnan. YacTHble MPOU3BOAHbBIE U
nuddepeHImabl BBICIIUX MOPAIKOB (2 yaca).

Jleknus 28.

I'panuenT 1 npousBoHas M0 HanpasieHuto. JuddepenupoBanne HesIBHBIX ()yHKIMHA.
Okcrpemymbl OHII. VcnoBHell skcTpemym. Metoa muoxutenei Jlarpanxa. [Touck ontumanbHbIX
pemienuii (2 gaca).

Jleknus 29.

Oo6bikHOBeHHBIE MU DepeHtnanbhble ypaBHeHuss. OcHoBHbIE onpeaeneHus. CBoiicTa
obmero pemenus. Teopema Ko, MaTerpansabie kpuBsie. Ocoboe pemenue. Juddeperimanpabie
ypaBHEHHS [IEPBOTO MOpsAIKa. YpaBHeHus Buaa y' = f(X). YpaBHEHUs C pa3AemsiomUMUCs
nepeMeHHBIMH (2 Jaca).

Jlekumus 30.
OnHOpoaHBIC YpaBHEHUS. Y paBHEHUS, IPUBOISAIINECS K OTHOPOIHBIM (2 yaca).



Jlekuus 31.

Jluneiinbie ypaBuenus. Meron bepaymmm. Meron Jlarpamxka. YpaBuenne bepnysum (2 gaca).
Jlekums 32.

VYpaBuenus B nojHbIX quddepennnanax. Ypasaenus Jlarpanxka u Knepo. ['eomerpuueckas
MHTEpHpeTanus peueHnit 1uddepeHnuanrsHoro ypaBHeHUs IepBoro nopsiaka. [lone HampaBneHu.
N3oknuabl. YncneHHbIe METOBI perieHus AuddepeHnnanbHbIX ypaBHeHu. MeTon Ditnepa.
Jlomanas Diinepa. YTouHeHHBIN MeTo Diinepa. Meron Pynre - Kyrra (2 gaca).

Jlexuus 33.

Huddepennunanbabie ypaBHEHHS BBICIINX HOPSIKOB. Y paBHEHUS, IOMYCKAIOIINE TTOHIKEHUE
nopsiika. YpapHeHus Buaa y(n) = f(x). YpaBHeHus1, HE coieprKaliue SBHO HCKOMOW (DYHKIIMH H €€
IIPOM3BOJHBIX /10 MOpPsAKa n-1 BKIIIOUNUTENBHO. Y paBHEHUS, HE COIEp KALLUE SIBHO HE3aBUCUMON
nepeMeHHoi (2 yaca).

Jlexuus 34.

JIuneiinsle nu¢depeHnanbHble YpaBHEHUS BBICIINX MOPAIKOB. JIMHEHHbIE OHOPOIHBIE
Qg depeHraIbHbIe YpaBHEHHS ¢ TIPOU3BOIBHBIME Kod(hdurmentamu. CTpyKTypa o0miero
pewenus. @yHnameHTagbHas cucreMa perienuil. Onpenenutens Bponckoro. O0miee perienue
JMHEWHOTO OJTHOPOJHOTO MU (HEepeHIHATEHOTO YpaBHEHUSI BTOPOTO Nopsiika. JInHeiHbIe
OJITHOpOIHbIE U (depeHInalbHbIe YPABHEHUS C TOCTOSIHHBIMHU KO3 QHUIIMEHTaAMHU.
XapakTepuCTUYECKUII MHOTOWIEH U XapaKTepUCTUYECKOE ypaBHEHUE (2 yaca).

Jlexuus 35.

JIuneitnble HEOAHOPOIHBIE MU (hepeHIInaNIbHBIC YPABHEHUS C TTPOU3BOIBHBIMA
ko3 duurenTamMmu. MeTto Bapualiii IpOM3BOJILHBIX TOCTOSIHHBIX (2 yaca).
Jlekuus 36.

JIuneltHble HEOHOPOIHBIE MU depeHInaIbHbIE YPABHEHUS C TOCTOSIHHBIMU
K03 PHUIMEHTaMHU U TIPABOM YaCThIO CIIEIMATIFHOTO BUa (2 Jaca).

Jlekuus 37.

HopmanbHble cucTeMbl 0OBIKHOBEHHBIX JU(depeHIaTbHbIX ypaBHeHU. HopmanbHbie
CHCTEMBI JIMHEHHBIX OJTHOPOIHBIX AU(QepeHInanbHbIX YPaBHEHUH ¢ OCTOSHHBIMU
kod(punmenTamu (2 yaca).

Jlekuus 38.

Kpatusle unTerpansl. /[BoiiHbIE HHTETPAIBL. Y CIIOBHSI CYLIECTBOBAHUS JBOMHOIO HHTErPAJIa.
CgoiicTBa ABOIHOTO MHTETrpana. Berurcienue ABoiHOro nHTErpaia (2 yaca).

Jlekuus 39.

3aMeHa NepeMeHHbIX B IBOMHOM UHTerpajie. SIkoouaH. J[BoiiHOM HHTErpai B MOJIAPHBIX
KoopauHaTtax (2 gaca).

Jlekuus 40.

TpoitHoli uHTErpa. 3aMeHa NepeMEeHHBIX B TpOoHHOM uHTerpane. Llununapuueckas cucrema
koopauHaT. Ceprueckas cuctema KoopauHaT (2 yaca).

Jlexuus 41.

I'eomerpuueckue U pu3NIECKUe NPUIOKEHUS KPAaTHBIX MHTETpasioB (2 yaca).
Jlexuus 42.

Panel. OcnoBHble onpenenenus. Croiicta psaos. Kpurepuii Komm. Psasl ¢
HeoTpulaTenbHbIMH WwieHaMu. [Ipusnak cpaBHenus. [lpusnak J{anambepa. [IpeaenbHblil mpuzHak
Hanam6epa. [Ipuznak Komu. UnTerpansasiit npusHak Komm (2 gaca).

Jleknus 43.

3HaKkonepeMeHHbIe psbl. 3Hakouepenyomuecs psaabl. [Ipusnak JleiiOnuma. AdcomoTHas u
yclioBHas cxoauMocTh panoB. [Ipusnak [lanamGepa n Komm 11t 3HaKonepeMeHHbIX PSAIOB.
CaoiicTBa aOCONIOTHO CXOSAIIMXCS PSIOB (2 Haca).

Jlekuus 44.

OyHKIIMOHANBHBIE TOCe10BaTeNbHOCTH. O01aCTh CXOAUMOCTH. DYHKIIMOHAIBHBIE PSJIBL.
Kputepuit Ko paBHomMepHoit cxonumoctu. [Ipu3znak Beliepmrpacca. CBolicTBa paBHOMEPHO
cxoasaumxcs psanos. Crenennsie paasl. Teopemsl Abens. Paanyc cxogumoctu. JlefcTBus co
CTENEHHBIMU psiiamMu. Pa3znoskenne QpyHKIUI B CTENEHHBIE psibl (2 yaca).



Jlexnus 45.

JleiicTBUS cO CTENEHHBIMH psiiamMu. Pa3noxkenue GyHKIH B cTenieHHBIC psiabl. HekoTopsie
IIPUJIOKEHUS CTENEHHBIX PSAAOB (2 yaca).
Jlexuus 46.

[TpubnmxeHHoe BHIYMCIICHUE 3HAYCHUH (PYHKIIUH, OTIPEACTICHHBIX HHTEIPAJIOB, PEIICHHUE
nuddepeHraIbHBIX YpaBHEHUH (2 Jaca).
Jlexnus 47.

Psnpr @ypre. Tpuronomerpuueckuit psa. Kosddurmenter dypoe. JocTaTrounbie mpu3sHaKku
pazioxumoctu B psia Pypse (2 yaca).
Jlexuus 48.

Paznoxenue B psag @ypwe Henepuonuueckoil pynkiun. Psg @ypbe Ui 4eTHBIX 1 HEUYETHBIX
byakuuid. Psig @ypbe 115 GyHKIHHM MPOU3BOJIBHOTO Tieproa (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 1
Pa3zoen 1. Jluneiinas ancebpa
IpakTnyeckoe 3ansitue 1

Jluneiinas anreOpa. JlelicTBus Hag MaTpuliaMu. TpaHCIIOHUPOBAHHAS MaTpPHUIIA.
Omnpenenurenu (2 yaca).
IIpakTnyeckoe 3ansTHE 2

Hesbipoxxiennas matpuna. O6patnast marpuia. basucHslii MUHOp MaTpuilsl. Panr MaTpuiist
(2 gaca).
IIpakTnyeckoe 3ansitue 3

CucreMbl TMHENHBIX YpaBHEHUNH. MaTpu4HbIN METO/ pELIEHUsI CUCTEM yYpaBHEHHUI. MeTo
Kpamepa. Metog I'aycca (2 gaca).
IIpakTnyeckoe 3ansTe 4

HccnenoBanue cucreM ypaBHeHUH o61ero Buna. CoBMecTHble cucteMbl. OHOpOIHAS
cucrtema ypaBHeHUH. HeTpuBraabHas COBMECTHOCTh OJIHOPOJAHON CUCTEMBI (2 yaca).
Paszoen 2. Bexkmopuas ancebpa
IIpakTHyeckoe 3ansaTHE S

DneMeHTHl BEeKTOPHOM anreOpsl. JInHeitHble onepauy Haja BeKTopamu. JInHeiHas
3aBHUCHUMOCTh BEKTOpPOB. JIHEHbIE onepaliuu HaJl BEKTOpaMU B KoopauHaTax. CkaisipHoe
IIPOU3BENICHNE BEKTOPOB. BekTopHOE npoun3BeeHNe BEKTOPOB. CMEIIaHHOE TPOU3BEACHUE BEKTOPOB
(2 gaca).
Paszoen 3. Ananumuuecxasn ceomempus
IIpakTHyeckoe 3aHsATHE 6

Cucrema KOOpAMHAT Ha IIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOIA KOOPJUHAT Ha
miockoctH. [Ipeobpa3oBaHue cucTeMbl KOOpAWHAT. JIMHUM Ha TIJIOCKOCTH. Y paBHEHUS MPSIMON Ha
miockoctH. [Ipsmast nuaust Ha miockoctu. OCHOBHBIE 3a/1auu (2 yaca).
IIpakTHyeckoe 3ansitue 7

JIuauM BTOpOro nopsaka Ha MmiIockocTu. OKpyKHOCTh. Dmmunc. @oKychl. DKCHEHTPUCHUTET.
Hupextpucel. ['unepbona. DxkcuentpucuteT runepoossl. J(upexkrpuce! runepoossl. [Tlapadoina.
OO61iee ypaBHEHHUE JIMHUN BTOPOTO Mopsijaka (2 Jaca).
Paszoen 4. KomnnexcHule yucaa
IIpakTH4eckoe 3ansaTHE 8

Kommiekcubie uncna. Tpuronomerpudeckas popma uncina. JleMcTBUS ¢ KOMITIEKCHBIMU
yuciaamu. @opmyna Myaspa. Perenne nByuneHHbix ypaBHenuil. [lokazatenbHast pyHKIMS ¢
KOMIUTIEKCHBIM TToKa3aTeneMm. @opmyna Jitnepa. [lokazarensHas Gpopma KOMITIIEKCHOTO yucia (2
yaca).
Paszoen 5. Mamemamuueckuii ananus
IIpakTH4eckoe 3aHsATHE 9

Oynknuu. CiocoOs! 3a1anust GyHKIUH, CBOMCTBA QyHKIHMH (2 Haca).



IIpakTnyeckoe 3ansaTue 10

[Tpenen pynkmuu B Touke. beckoneuno mainbie u 6eckoHeuHo Oompiue ¢GyHKIuu. [Ipemen
(GyHKLINY TIPU CTPEMIICHUN apryMEHTa K O€CKOHEUHOCTH. PacKpbiTHE pa3InyHbIX BUIOB
HEompeIeIeHHOCTeH (2 "aca).
IIpakTnyeckoe 3ansaTue 11

[Ipenen nmocnenoBarensHOCTH. Yncio e. 3amedarenbHbIe Ipeaessl (2 yaca).
IIpakTHyeckoe 3ansaTHe 12

CpaBHeHME 0€CKOHEUHO MaNbIX QYHKIIUNA. DKBUBAJICHTHBIC OECKOHEYHO Majibie PyHKIuH (2
qaca).
IIpakTnyeckoe 3ausitue 13

HenpepsiBHOCTh QyHKITNH B TOUKe, Ha oTpe3ke. Knaccudukanus Toyek paspoia (2 yaca).
IpakTnyeckoe 3ansitue 14

[MpousBonuas ¢pynkuu. [Ipasuna muddepernuponanus. [IponsBoaHas 0OpaTHON U CIIOKHON
dbynakuuun. Jlorapupmuueckoe muddepennupoBanue (2 yaca).
IIpakTu4yeckoe 3ansaTue 15

Juddepenunan u ero npuMeHEeHNUEe B TPUOIMKEHHBIX BbIUMCIeHUsIX. [I[pon3BoaHbIe U
g depeHmansl BIcUX mopsaakoB. @opmyinsl Teitnopa u Maknopena (2 gaca).
IpakTnyeckoe 3ansiTue 16

JlokanbHbli s3kcTpemyM. McenenoBanue GyHKIMN HA MOHOTOHHOCTD U 3KCTPEMYM.
Hanpasnenue Boinykiocty rpaduka GyHKInU, TOUKU neperuda. AcumntoTsl. Obmas cxema
uccienoBanusi QyHKIIMK U TTOcTpoeHue rpaduka (2 gaca).
IpakTnyeckoe 3ansiTue 17

Heonpenenennslii nnterpan. Henocpeacrsennoe unrerpuponanue. Crioco0 moCTaHOBKY (2
Jaca).
IIpakTnyeckoe 3ansaTue 18

WuTerpupoBanue 1o yactsaM (2 yaca).
IIpakTuyeckoe 3ansaTue 19

WHTerpupoBanue 31eMeHTapHbIX apobeit (2 yaca).
IIpakTuyeckoe 3ansaTue 20

WuTerpupoBanue paiMoHanbHbIX QyHKIMHA. HTErpupoBaHue palmoHaibHbBIX APOOEH.
Merton HeomnpeaeneHHbIX K03(pPuireHToB. MeToa Mpon3BOJIbHBIX 3HaYeHUH (2 yaca).
IIpakT4eckoe 3ansaTue 21

WNHuTerpupoBanne TpUroHOMETpUYECKUX (PYHKUIMN. YHUBEpcanbHasi TPUTOHOMETpUYECKast
MoJICTaHOBKA (2 Jaca).
IIpakTuyeckoe 3ansaTue 22

WuTerpupoBanue uppaoHaibHbIX QyHKIMH. bBuHoMuHanbHble auddepeHnnans.
Tpuronomerpuueckas moacranoBka. [lomcranoBku Diinepa. Metoa HeonpeaeIeHHBIX
k03 uureHToB. MIHTErpasnsl, He BhIpakarolrecs depe3 dJeMeHTapHble QyHKIuH (2 yaca).
IIpakTuyeckoe 3ansaTue 23

OnpeneneHsblil uHTErpaji. Berancinenue onpeneneHHoro narerpana. Teopema HproToHa -
JletitOHu1a. 3aMeHa MEpEMEHHBIX B OMpE/IeICHHOM HHTeTpasie. MHTerpupoBaHue 1Mo 9acTsm (2 Jaca).
IIpakTH4eckoe 3ansaTHe 24

HecoOcTBenHbie nHTErpansl. AOCONIOTHAS CXOAUMOCTh HHTEerpana. MiHTerpain ot pa3pbiBHOI
bynkuuu (2 yaca).
Cemectp 2
Paszoen 6. Mamemamuueckuil ananus
IIpakTH4eckoe 3ansaTHE 25

[TpubnuxeHHOe BHIYMCIIEHUE ONPEAETICHHOr0 nHTerpaia. @opMyia IpsMOyTroJIbHUKOB.
®dopmymna tpanenuii. Dopmyna napadon (Cummcona) (2 gaca).
IIpakTHyeckoe 3ansaTHe 26

Haxosxxnenue mmomasneit miockux ¢uryp. Haxoxxaenue mionaam KpuBOJIWHEHHOTO CEKTOpa.
Brruucnenue eI 1yru KpuBOid. Beruncnenre 00beMOB T 10 MONEPEUYHbIM CEUCHUSIM.
Brruncnenne o0beMoB Te BpaiieHus. [1nomans moBepXxHoCcTH Tea BpameHus (2 yaca).



IIpakTnyeckoe 3ansaTHe 27

OyHKIUN HECKOJIBKUX NTEPEMEHHBIX: MIPEJIEIl, HEIPEPBIBHOCTD, YACTHBIE IPOU3BOIHBIE.
[TonHOe mpuparienue u noiaHbli auddepenuan. YactHsle Mpou3BoaHbIE U AU} epeHIInaTbI
BBICHIMX MOPSAAKOB (2 yaca).
IIpakTHyeckoe 3ansTHe 28

I'panuenT u npousBoHas 1o HanpasieHuo. JuddepeHnupoBanye HesIBHBIX ()yHKIIMH.
Oxcrpemymbl OHIL. Y cnoBHblii skcTpemyM. MeTon MuoxuTenent Jlarpamxka. [Touck onTumManbHbIX
pemieHuit (2 yaca).
IIpakT4eckoe 3ansTHe 29

OO6bikHOBeHHBIE MU depeHImanbHbie ypaBHeHUsA. JuddepeHnmanbapie ypaBHEHHS TIEPBOTO
nopsiaka. YpaBHeHus Bua y' = f(x). YpaBHeHHs ¢ pa3IensionMMIcs EpeMeHHbIMHE (2 Jaca).
IIpakTnyeckoe 3ansitue 30

OpnHOopoaHbIE ypaBHEHUS. Y paBHEHUS, IPUBOASIINECS K OHOPOAHBIM (2 yaca).
IIpakTnyeckoe 3ansiTue 31

Jluneinbie ypaBuenus. Meron bepuymmm. Meron Jlarpamxka. YpaBuenue bepuysu (2 daca).
IIpakTnyeckoe 3ansitue 32

VYpaBHeHUs B ONHBIX Tuddepennmanax. Y pasaenus Jlarpanxka u Kiepo. [Tone
HarnpaBiaeHui. M3okiuHel (2 yaca).
IIpakTnyeckoe 3ansaTue 33

JuddepenunanbHble ypaBHEHHS BHICIIUX HOPSAKOB. Y paBHEHHUS, IOMYCKAIOIINE IOHMKEHUE
nopsiaka. YpasHeHus Buja y(n) = f(x). YpaBHeHus, He cofepxKaliye sBHO MICKOMON (YHKIUU U e
IPOM3BOJIHBIX JI0 MOPsAKa N-1 BKIIOUUTENBHO. Y paBHEHHUs, HE COJepKAIUe SBHO HE3aBUCUMON
nepeMeHHoi (2 vaca).
IIpakTnyeckoe 3ansitue 34

JIuneiinbie nudhepeHnuanbHble YpaBHEHUS BBICIINX MOPSIKOB. JIMHEHHBIE OTHOPOIHBIC
Qg depeHraIbHbIe YpaBHEHHS ¢ IPOU3BOJIbHBIMU Koddhdurentamu. CTpykTypa o01iero
pemenus. @yHaameHTanbpHas cucreMa pemeHuil. Onpeaenutens Bporckoro. O61ee pemeHue
JUHEHHOTO OJTHOPOJHOrO U (hepeHInaTbHOTO YpaBHEHUsI BTOPOro nopsiika. JInHeiHble
OJIHOpoAHbIE TH(PepeHInanbHbIE YPABHEHUS C TOCTOSHHBIMH KO3 QULIMeHTaMU.
XapakTepuCTUUYECKUH MHOTOYJIEH U XapaKTepUCTUUECKOe ypaBHEHHE (2 Jaca).
IIpakTHyeckoe 3ansaTHE 35

JIuHeiltHble HEOTHOPOIHBIE MU (hepeHIInanbHbIe YPaBHEHUS C NTPOU3BOJIbHBIMU
koa¢punmenTamu. MeTo 1 Bapualiuy Ipou3BOJIbHBIX MOCTOSIHHBIX (2 yaca).
IIpakTyeckoe 3ansaTue 36

JIuneiiHble HEOAHOPOAHBIE AU PP EepEeHIINaTbHbIE YPABHEHUS C MTOCTOSHHBIMU
Kod(UIIMEHTaMH U TTPaBON YacThIO CIIEHUATBHOTO BUa (2 yaca).
IIpakTuyeckoe 3ansTue 37

HopmanbHble cucTeMbl 00BIKHOBEHHBIX AU depeHnnanbubix ypaBHeHuil. HopmanbHbie
CUCTEMBI JINHEWHBIX OJTHOPOJHBIX AU(GepeHINnaTbHBIX YPABHEHUN € TOCTOSIHHBIMU
ko3P uurentamu (2 gaca).
IIpakTHyeckoe 3ansitue 38

YucneHHble METO/bI perieHus tuddepeHanbHbIX ypaBHeHHH. Meron Ditnepa. Jlomanas
Ditnepa. YTouHeHHbIN MeTo Ditnepa. Meton Pynre - Kyrra (2 gaca).
IIpakTyeckoe 3ansaTue 39

JIBoliHBbIE MHTETrpAJIbl. BhIuncaeHne IBOMHOrO MHTErpaia. JJBoifHON HHTErpai B MOJISPHBIX
KoopauHaTax (2 Jaca).
IIpakTuyeckoe 3ansaTue 40

TpoitHol nHTETpall. 3aMeHa NEPEMEHHBIX B TPOMHOM HHTerpane. [lununapuueckas cuctema
koopauHat. Cepudeckas cucteMa KoopauHar (2 Jaca).
IIpakTyeckoe 3ansaTue 41

['eomerpuueckue u pusznyueckne MPUIOKEHUS KPATHBIX MHTETPpasioB (2 daca).
IIpakTH4eckoe 3ansaTHE 42

Psinpl. Psaael ¢ HeoTpunaTenbHbiMK WieHamMu. [Ipu3nak cpaBaenus. [Ipusnak Janambepa.
[Ipenensubiit npusnak danam6epa. [Ipusnak Komm. MaTerpansublil mpusnak Komm (2 gaca).



IIpakTnyeckoe 3ansaTHe 43

3HaKkornepeMeHHbIe psAbl. 3Hakouepenyromuecs psaasl. [Ipusnak Jleitoauma. AGconoTHas U
yCIIOBHAs cX0AUMOCTh psAoB. [Ipu3Hak /lanambepa n Komu 11 3HaKonepeMEHHbIX PSAIOB.
CBoiicTBa aOCOTIOTHO CXOIAITUXCS psIoB (2 yaca).
IIpakTHyeckoe 3ansaTHE 44

@OyHKIMOHANBHBIE OCIe10BaTeNbHOCTH. O01acTh CXOAUMOCTH. DYHKIIMOHAIBHBIE PSI/IBL.
Kputepuii Ko paBHomepHo# cxoqumoctu. [lpu3znak Beitepitpacca. CBoiicTBa paBHOMEPHO
cxonsamuxcs psaoB. CteneHHbie psaasl. Teopembl AGens. Paanyc cxonumoctu. JlecTBus co
CTETIEHHBIMU psifaMu. Pa3nokenue QpyHKIUI B cTenieHHbIe psAab (2 yaca).
IIpakTnyeckoe 3ansitue 45

JlelicTBUS CO CTeNeHHBIMHU psiiamMu. Paznoxenue ¢pyHkuunii B creneHHble psaabl. HekoTopeie
HPUIIOKEHUS CTENIEHHBIX Ps0B (2 yaca).
IIpakTHyeckoe 3ansaTue 46

[TpubnnxeHHoe BbIUMCIIEHUE 3HAYeHUI (PYHKLIUH, ONPEAETICHHBIX HHTErPAJIOB, PELLICHHUE
Qg depeHraIbHbIX ypaBHEHUH (2 yaca).
IpakTnyeckoe 3ansitue 47

Psaner @ypee. Tpuronomerpuueckuii psag. Koapduunentsr @ypre. Jlocrarounbie npu3Haku
paszioxumoctu B psia Oypre (2 yaca).
IIpakTHyeckoe 3ansaTHe 48

Pasnoxxenue B psin @ypbe Henepuoaudeckoit pynkuuu. Psg Oypbe A YeTHBIX U HEUETHBIX
¢yskuuil. Psn @ypbe 11 GyHKIMM IPOU3BOJIBHOTO Mepuoja (2 Jaca).

4.1.2.3. IlepeueHb 1a00pPaTOPHBIX padoOT
He mianupyercs.

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOSATEIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHUE:
. ObparHas matpuia. Panr matpuisl.
. Pemmenuie npon3BoIbHBIX CUCTEM ypaBHEHUNH. COBMECTHBIE CCTEMBI.
. Teopema Kponekepa - Kanemnu.
. OnHOpOIHAs cucTeMa ypaBHeHUN. HeTpuBuaibHas COBMECTHOCTh OJTHOPOTHOM CUCTEMBI.
. IIpsamoyronbHas cucrema koopauHar. [lonspHas cuctema KOopAUHAT.
. Paznuunble BUJIBI ypaBHEHHUN NIPSIMOM.
. KanoHn4eckue ypaBHEHHs KPUBBIX BTOPOTO MOPSAKA.
. PemieHne 1By4JICHHBIX YPaBHEHHM.
. @yHKIMS: cr1oco0bl 33/1aHus GYHKIMH, cBOicTBa pyHKIMU. O6nacTh onpeaeneHus QyHKIHH.
. [IpaBuia packpbITHe pa3IU4YHbIX BUJIOB HEONPEIEICHHOCTEMH.
. beckoneuno mainsie 1 6eckoHeUHO OobIIMe (YHKIMU U UX CBOICTBA.
. OCHOBHBIE TEOPEMBI O MPEENAX.
. 3amMeuaTeNbHbIE MPEEIIbI.
. CpaBHeHUE OECKOHEYHO MabIX (PYHKIUH.
. HenpepoiBHOoCTh pyHKIIMN. Knaccudukaius Touek pa3phiba.
. Onpenenenne mpon3BoaHON GyHKIHH. ['eOMeTpUUeCKIil 1 MEXaHUYECKUI CMBICI TTPOU3BOIHOM.
. IIpon3BoiHast OOpaTHOM U CIOXKHOM QyHKITHH.
. JlJorapudpmuaeckoe nuddepenmnupoBanme.
. Auddepennnan u ero npuMeHeHHEe B IPUOTMKEHHBIX BHIYUCICHUSX.
. ITpon3BosHbIE U T PepeHIINaIbl BBICIIUX TOPSAIKOB.
. ®opmynsl Tennopa u MakiopeHa.
. IIpaBuno Jlonurans.
. [TonsiTHe IepBOOOPa3HON M HEOIIPEICIIEHHOTO HHTErpaa.
. IlonsTHEe ONpeNeNeHHOro NHTErpaja Kak IIpeieia HHTErpalbHbIX CyMM.
. OcHOBHBIE CBOICTBA OIIPEEICHHOIO UHTETpala.
. ©OpMyJIBI OLICHKH OIIPENEICHHBIX HHTErPAJIOB.
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27. HecoOCTBEHHBIE HHTETPAIBI.
28. OyHKIIUN HECKOJIBKUX TIEPEMEHHBIX.
29. YacTHble IPOU3BOHBIE.
30. IToHOE TIpHpaleHre U TOJHbIN auddepeHIa.
31. YactHble npou3BoaHbIC U UG (HEPESHIINATBI BHICIIUX MOPSIKOB.
32. I'paavieHT ¥ IPOU3BOAHAS 110 HANPABJICHUIO.
33. Dkerpemymbl @HIIL. YcnoBHBIN SKCTpEMYM.
34. 3amaya Komm. Teopema Komm mist qudpepeHnnanbHbIX ypaBHEHUH.
35. Auddepenunanbaple ypaBHEHHS IEPBOTO MOPSIKA.
36. JIuneitabie qudepeHnraibHbple ypaBHEHHS BBICIIUX MTOPSIIKOB.
37. Jlunelinble onHOpoAHbIE  nupdepeHInalbHbIE  yPaBHEHUS  BBICHIMX  TOPSIKOB.
DyHIaMeHTaIbHAsA CUCTEMA PEIICHUM.
38. JIuneiinble HEOAHOPOIHBIE MU hepeHIInaIbHBIE YPABHEHUS BBICIINX TOPSIKOB.
39. Yucnossie psaasl. HeoOXomuMeblil mpu3Hak cXoauMoCcTH. JlocTaTOYHbIC TPU3HAKU CXOUMOCTH.
40. 3HakornepeMeHHbIE psAIbl. 3HAKOUEPEYIOIIHUECS PSIIbI.
41. A6conroTHas U YCIIOBHASI CXOAUMOCTD PSJIOB.
42. CTeneHHbIE PAJIbL.
43. Psanbt @ypoe.
44. Psan ®ypbe Uil YETHBIX U HEYETHBIX (PYHKLINH.
45. Pan @ypobe 11 pyHKIMYA TPOU3BOIBHOTO MEPHOJIA.
JUis  caMOCTOSITENIbHOM pabOThl MCHOJIb3YIOTCSI METOAMYECKHE YKa3aHHsl 10 OCBOEHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HI)KE OCHOBHOM U TOTIOJTHUTEIBHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJILHBIX padoT, pedeparos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. [IpumepHbIii NepeYeHb TEM KyPCOBbIX PadoT (IIPOEKTOB)
He nnanupyercs.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

B mnmponecce M3YUYCHUA  OUCHUIIIIMHBI "MaremaTuka' MNPUMCHAIOTCS  KIIACCHUYCCKHUC
JICKIOUOHHBIC 06pa30BaT€J'IBHI)Ie TCXHOJIOTMHM, Ha MpPaKTHKAaX MTPUMCHAIOTCA HWHAWBUAYAJIBHBIC H
TpYHIIOBBIC TCXHOJOTHUU NPCTIOAABAHUAUCITIONIB3YCTCA KOHTAKTHAA TCXHOJIOT' U, pa36op KOHKPCTHBIX
CUTyallul, NeioBble WUrpbl, aucnyt. llpenonaBarenem o0o3HauyaeTcst npoOiema, KOTopas 3aTeM
O6CY)KI[&CTC$[, pemacTes. Pe3y.]'ILTaT U X0 PpCICHUA ACMOHCTPHUPYIOTCA C HUCIIOJIBb30BAHUCM
MYJ'II)TI/IMGI[I/II\/'IHOI\/'I TEXHUKH. I/ICHOHB?;yeTCSI TAKXKEC CaMOCTOATCIIBHOC PCHICHUE YUAlIUMUCS TUIIOBBIX
3ala4 U MpuMCpPOB.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTalluim MO0 UTOraM OCBOCHHUA JUCHMUIIJINHBI.
@DOH/IbI OIICHOYHBIX MAaTEPHAJIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieueHre JUCHUIINHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUILIIINHE
1. T'nyxos, B. A. Kypc Beicuieit marematuku. B 2-x Tomax. T.I : yueOnuk / B. A. I'myxos, I'.
A. Koros, O. B. KotoBa. — MaxkeeBka : [[onOacckass HalmoHaIbHAsI aKageMUs CTPOUTEIbCTBA U
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382.html
2. I'myxos, B. A. Kypc Breicieit matematuku. B 2-x Tomax. T.II : yueOnuk / B. A. I'myxos, I'.
A. Koros, O. B. KoroBa. — MaxkeeBka : JloHOacckasi HallMOHAIbHAs aKaJIeMHs CTPOUTEIbCTBA U
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html



3. TerpyamBuu, E. B. Marematuka. Yacts 1 : mpaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — 2-¢ wm3n. — MockBa : A Ilm Ap Meama, 2021. — 204 c. -
https://www.iprbookshop.ru/99095.html

4. TerpyamBwmm, E. B. Maremaruka. Yacte 2 : npaktukym / E. B. Terpyamsunu, B. B.
EpmioB. — Mocksa : Aii [Tu Ap Memua, 2020. — 196 c. - https://www.iprbookshop.ru/99096.html

5. TerpyamBunu, E. B. Maremaruka. Yacte 3 : npaktukym / E. B. Terpyamswm, B. B.
EpmoB. — Mocksa : Ait [Tu Ap Menua, 2022. — 106 c. - https://www.iprbookshop.ru/117621.html

7.2. I[OHOJIHHTCJILH&H yqe6H0-MeToxmqec1caﬂ Jurepartypa no 1mCuuIJanHe

1. KOroea, H. B. Breicmas wmarematuka. [luddepeHnmansubie ypaBHEHUS : y4eOHO-
Meroandeckoe mocodbue / H. B. OroBa. — HoBocubupck : HoBocuOupckuii rocymaapcTBEHHBIN
TexHU4Yeckuil yausepcutet, 2020. — 28 ¢. - https://www.iprbookshop.ru/99175.html

2. Uranos, /I. 10. IuddepeHmpoBanue U 3KCTpeMaIbHbIe CBOWCTBA (PYHKIIUHA HECKOJBKUX
NEPEMEHHBIX @ y4eOHOe MocoOMe K NMPaKTHYECKMM 3aHATHAM 1o Bbicmiel maremaruke / [l. IO.
WBanos, /1. 1. 3axapoB. — Mocksa : Poccuiickuii ynuepcuteT Tpancnopra (MUUT), 2021. — 55
C. - https://www.iprbookshop.ru/115837.html

3. Marematuka. [Quddepenunansnoe wucuucienue. Y.l OyHKIUM OIHOM HE3aBUCHUMOM
NepeMeHHOH : yueOHoe mocobue / A. D. Anuramos, I1. B. Makapos, H. B. Cemenona, @. JI. Jlamuas.
— Mocksa : WUz parennpckuit Hom MHUCuC, 2021. — 76 C. -
https://www.iprbookshop.ru/116937.html

4. Knoso, A. I'. MaremaTika B TEXHHYECKOM BY3€ AJIs 2-TO ceMecTpa : yuebHoe nocobue / A.
I'. Knoso, U. A. JIsmynoBa. — PocroB-nHa-Jlony, Taranpor : U3narensctBo FOxkHOTO henepansHoro
yHuBepcureta, 2021. — 198 ¢. - https://www.iprbookshop.ru/117180.html

5. beipaun, A. I1. Marematuka : npaktukym / A. II. Beipaun, A. A. Cugopenko, O. A.
CokonoBa. — BopoHnex : BopoHexckuil rocy1apcTBeHHbIN TexHuueckuil yausepcurer, ObC ACB,
2021. — 167 c. - https://www.iprbookshop.ru/111470.html

6. Anekcees, I'. B. Kypc Beiciiell MaTeMaTHKH JUIsi TyMaHUTApPHBIX HamlpaBlIeHUH : yueOHOe
nocooue / I'. B. Anekcees, 1. U. XomsiBuH. — Mocksa : Ait [Tu Ap Menua, 2020. — 264 c. -
https://www.iprbookshop.ru/96847.html

7. Knoso, A. I'. Kypc nekmuit mo marematuke : yueoHoe mocodue / A. I'. Kioso, U. A.
JIamynoBa. — PocroB-Ha-/{ony, Taranpor : M3narensctBo IO)xHOTO (peepanbHOr0 yHUBEpCUTETA,
2020. — 199 c. - https://www.iprbookshop.ru/107998.html

8. IlInapesa, I'. B. Beiciias matematuka (MHeiHast anreOpa) : METOIMYECKHE YKa3aHUS K
BBIMIOJTHEHUIO TUMOBBIX pacueroB. Jlns Hampasnenuil nmoarorosku 38.03.01 Oxonommka, 38.03.05
busnec-undopmatuka (kBanudukauus — OGakanaBp) / [. B. IllnapeBa. — Cumdeponons :
YHHBEpCUTET 3KOHOMUKH U yrpasienus, 2020. — 57 ¢. - https://www.iprbookshop.ru/101397.html

9. MyparoBa, JI. A. Tunosoil pacuer «MaremaTtuka, I cemectp» : y4eOHO-METOAMYECKOE
nocobue / JI. A. Myparosa, JI. B. JlumanoBa. — Camapa : Camapckuil rocyaapCTBEHHBIH
texandeckui yausepcutet, 96C ACB, 2020. — 116 c. - https://www.iprbookshop.ru/105243.html

10. COopHUK 3a7a4 ¥ yIpaXHEHUH M0 MaTeMaTuke : yueOHO-MeToanyeckoe nocoodue / P. M.
Antnbungep, C. II. T'opbukos, B. H. Heiimapk [u ap.]. — Hwxuauit HoBropoxa : Huxeropoackuit
TOCYJapCTBEHHBIN apXUTEKTYpHO-CTpOUTENbHBI yHUBepcuter, OBC ACB, 2020. — 170 c. -
https://www.iprbookshop.ru/107393.html

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHIA, MCIOJIb3yEeMbIX NPHU
OCYIIIeCTBJIEHMH 00Pa30BaTeJILHOI0 NMpoIecca Mo JUCHUILUIUHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM
B  oOpazoBarenbHOM  mpolecce  HUCHOJB3YIOTCS  MHQOPMAIMOHHBIE  TEXHOJIOTUU,
pealu30BaHHbIE  Ha  OCHOBE  HMH(POPMAIIMOHHO-O0PA30BATEIBLHOrO  MOpTaja  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHUKAITMOHHOW CETH MHCTUTYTA!
- IPEIOCTaBJICHUE YUeOHO-METOINYECKUX MAaTEPUAIIOB B 3JIEKTPOHHOM BHJIE;
- B3aUMOJICHICTBHME YYAaCTHHUKOB O0Opa30BaTEIBHOTO TIpoIecca uepe3 JOKAIbHYI CETh
WHCTUTYTa U IHTEpHET;



- TIPEIOCTABIICHUE CBEICHUIN O pe3ysbTarax yueOHOU NeATeIHbHOCTH B SJICKTPOHHOM JTHYHOM
KaOMHETE 00yJaromerocs.

NudopmannoHHbIe CIIPAaBOYHBIE CHCTEMBI:

HE HCIOJIB3YETCs

[Tporpammuoe obecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIMILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MaTepHaJILHO-TEXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI
JIekuMoHHas ayquTOpUs
Jlocka menoBast 3-X aneMeHTHast; cucteMHslid 6510k IC 2.8; npoekrop myiabTuMenuitabii NEC
Projector V302XG; skpan HactenHblii LMP-100109; noctyn k cetu HTepHeT.

9. MeTounquKne YKa3aHusd 110 OCBOCHUIO THCHMUILJIMHBI

JlJis yCHEemIHOTO OCBOCHHSI TEOPETHYECKOro MarepHualia OO0ydJarollMiics: 3HAKOMHUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM M JIOMOJHUTEIBHOW JINTEPATYPHI; YTOUHSET Yy MPENOJaBaTes,
KaKUM JIONOJHUTENIbHBIM IMOCOOUSM CIENyeT OTAaTh MPEANOYTEeHUE; BEAET KOHCIEKT JEeKIUH U
npopa6aTmBaeT HGKHHOHHBIﬁ Marepurail, NoJb3ysaCh KaK KOHCIICKTOM, TaK U y‘-Ie6HI)IMI/I HOCO6I/I$IMI/I.

Ha mnpaktuueckux 3aHATUAX MPOWJIEHHBI TEOPETUUYECKUA Marepuan MOJAKpPEIUIIeTCs
PCIICHUEM 3a/1a4 [0 OCHOBHBIM TEMaM AW CHUIIIIWHBI. B KOHIIC 3aHATUA o6yqa}0ume ACMOHCTPHUPYIOT
MOJTy4YEHHBIEC PE3yJbTAThI MPEMoAaBaTelNto U MPU HEOOXOIUMOCTH JeNatoT paboTy Ha/l OMHUOKaMHU.

Kaxnprit 00ygaromuics caMoCTOSTEILHO OMPEEseT PEXKUM CBOEH pabOTHl U Mepy Tpyaa,
3aTpauMBaeMOro Ha OBJIAJiIeHHME Yy4eOHBIM COAEepKaHUEeM JUCHUIUIMHBL. OH  BBINOIHSET
BHEAYJAUTOPHYIO pabOTy U HM3YyUYECHHE DA3/ENIOB, BHIHOCUMBIX Ha CaMOCTOSITENIbHYIO pPaboTy, MO
JUYHOMY HWHJMBHIYaJlbHOMY IIJIaHY, B 3aBUCHMOCTHM OT €ro MOATOTOBKH, BPEMEHM U JPYIHX
YCIOBUH.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJIS MNPU MPOMEXKYTOUHOM aTTecTauuu — 3k3aMmeH. [[ns
MIPOBEICHUS TIPOMEKYTOYHOW aTTECTAlUU 110 TUCHIUIUIMHE pa3paboTaHbl (POH]I OIIEHOYHBIX CPEACTB
U OalTbHO-pEHTHHIOBAs CHUCTEMa OIICHKHM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa T
JUCHUIINIMHE BBICTABJISICTCA B HHq)OpMaHHOHHOﬁ CUCTEMC U HOCUT HHTerHpOBaHHBIﬁ XapaxkTep,
y‘-II/ITI)IBaIOHII/Iﬁ PE3YIbTAaThl OUCHUBAHUA Yy4aCTUA CTYACHTOB B aYAUTOPHBIX 3aHATHAX, Ka4€CTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3aJIaHMM B XOJ€ M3YYEHHS ITUCHUIUIMHBI M MPOMEKYTOUHOM
aTTecTralnun.



IIporpamma cocrtaBieHa B cooTBeTcTBUM C TpeboBanusamMu PI'OC BO mo HampaBieHHIO
10.03.01 Unughopmayuonnas 6ezonacnocms v mpoGUITIO TIOJATOTOBKU he30nachocms KOMNbIOMEPHLIX
cucmem (no ompaciau uiu 6 cgpepe npogheccuoHaIbHOU essmeIbHOCMU)

Pa6ouyto nporpammy coctaBun Cmoauna Hamanvs Banepvesna

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqannu kapeapst OIIM

npotokoi Ne 21 ot 20.05.2021 rona.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 9 ot 24.05.2021 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
Marematuka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o TUCUHHUIJIMHE
https://scala.mivlgu.ru/upload/files_opop/5e519¢3222f80afe79b11214899d783a_1678954115
.doc

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUIAM Y4eOHbIX PadoT /Jisl CTY/IeHTOB

P el U KOHTDOME 1 JBa mpaktuyeckux 3amanus u3 | g0 10 6ayios (1-i cemectp),
p TP 1o 10 6amnoB (2-# cemecTp)
. Ba MpaKTHUeCKuX 3afanus u3 | g0 10 6amnos (1-it cemectp)
PelTuHT-KOHTPOITH 2 A . ’
p TP 1o 10 6anmnos (2-i1 cemecTp)
. Ba MPAaKTHUYECKUX 3adanus u3 | Ao 15 6amnos (1-it cemectp)
Peiitunr-kouTposs 3 A . ’
p TP 1o 15 6annos (2-i1 cemecTp)
[Tocemenue 3anaTuii 1o 5 6amnos (1-i cemectp), 10
CTYJICHTOM 5 6amoB (2-i cemecTp)
JlonomHUTEIbHBIE OaIIIbI 1o 5 6annos (1-# cemectp), 10
(6onychI) 5 6amtoB (2-i cemecTp)
BrinonHenue ceMecTpoBOro .
poB 1o 15 6annos (1-i cemectp),
TUTaHA CAMOCTOSITEIIHHOM .
paGOTHI 1o 15 6amnos (2-# cemecTp)

2. IIpomeskyTOUHASI aTTECTALMS 110 JMCIUIIHHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKUX 32424 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIUYUH)

https://scala.mivlgu.ru/upload/files_opop/264a88921e9be675f013b7a3c48fa87d 1667413647
.docx

MeTtoanyeckue MaTepHabl, XapaKTePHU3YIOIHe NPOLeAYPbI OLleHUBAHUS

Ha ocHOBe TUMOBBIX 3a1aHuil U3 pazaena 6.3. mporpaMMHBIM KOMITJIEKCOM UH(GOPMAIMOHHO-
obpasoBarenbHoro moptraira MU Bal'VY dopmupyiorcs B aBTOMaTHYECKOM PEXKHME TECTOBBIE
3a/laHus JUIsl CTYIGHTOB: TpH Borpoca u3 Oioka 1, Tpu Bompoca u3 010Ka 2 U 4eThIpe BOIpoca U3
6moka 3. Ilporpammubiii KoOMIUIEKC (OpMUPYET HWHAUBUAYAJIbHbIE 3aJaHUS I KaKIOTro
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa U YCTAHABIIUBAECT BPEMs MPOXOKIACHUS TECTHUPOBAHUA.
Pe?)y.]'IBTaTOM TECTUPOBAHUA ABIACTCA NPOLUCHT IPaBUJIIBHBIX OTBETOB, ¢ YUCTOM MHAWBUAYAJIBHOTO
CEMECTPOBOTO PEUTHHTa CTYAeHTa (POPMHUPYETCS SIK3aMEHAIIMOHHAS OLIEHKA.

MakcumanbHasi cymma 0aiioB, Habupaemasi CTyICHTOM T0 Auciurummae paBHa 100.

Onenka | Onenka no nikaie Oo6ocHOBanue Yposenw

B chopmuposannocmu
Oaymax KOMNnemeHyuil
bonee | «OTnmuHO» Coneprxanue Kypca OCBOEHO Buvicokuit yposens
80 MOJIHOCTHIO, 0€3 MPoOesoB,




HEOOXOMMbIC TPAKTUICCKHE HABBIKH
paboThI C OCBOEHHBIM MaTEPHATIOM
c(OpMHPOBAHBI, BCE
MIPEeTyCMOTPEHHBIE MPOTPaMMON
0o0ydeHus yueOHbIC 3a1aHus
BBITIOJTHEHBI, KAYECTBO UX
BBIITOJIHEHUS OI[CHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMAITBHOMY

66-80

«Xopo1o»

Conep:kanue Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MpoOeoB,
HEKOTOPbIE MIPAKTUIECKHE HABBIKH
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEAYCMOTPEHHBIC MPOrPAMMOi
oOyueHus: yueOHbIE 3aJaHUS
BBIIIOJIHCHBI, KAUECTBO BBIMOIHEHUS
HU OJTHOTO M3 HUX HE OLIEHEHO
MHUHHUMAJIbHBIM YHCIIOM 0aJllIoB,
HEKOTOPbIE BUIBI 3aJaHUI
BBINIOJIHEHBI C OIIMOKaMU

Ilpoosunymuti
ypogenp

50-65

«Y 1OBIETBOPUTEIIBHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHId BHIITOJIHEHO, HEKOTOPHIE M3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoeuwiit yposens

Memnee
50

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

ConeprxaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI>IG IMPAKTUYCCKUC HABBIKU
paboThI HE CHOPMHUPOBAHBI,
BBIITOJIHEHHBIC y‘I€6HBI€ 3aJaHusA
coJiepKat rpyoble OMIMOKU

Komnemenyuu ne
cghopmuposanui

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananmii:
YcTaHOBUTE COOTBETCTBHE MCKAY (bYHKHHCﬁ KOMIIJICKCHOT'O IEPEMECHHOTO U €€ 3HAYCHHUEM B

Ttouke z_0=1+21.

f(z)=4z+1
f(z)=3z-3
f(z)=2 - 4z
5-8i
2-8i
5+ 8i
6i
-2-8i

2. O0mwmii uneH nocnegosarensHocty 1/3,3/9,5/27,7/81, ... umeet BUL ...
a_n=[ (-1))] *n (2n-1)/3"n

a_n=(2n-1)/3"n




a_n=[( (-1))] A(n+1) (2n+1)/3"n
a_n=(2n+1)/3"n

3. V3BecTHBI NIEpBBIC TPHU WICHA YUCIOBOM mocienoBareabnoct: 1/5,1/7,1/9. Torna dpopmyna
00LIero YjaeHa 3TOM MOCIE0BATEIbHOCTH UMEET BU. ..
a_n=1/(2"n+3)
a_n=1/(6n-1)n
a_n=1/(2n+3)
a_n=1/(6n-1)

4. O6uwmit uaTerpan nuddepeHuansHoro ypapaenus ey dy=dx/x umeer Buf. ..
ery=x+C
eMy=In|x[+C
eMy=-1/x"2 +C
y=In|x|+C

5. O6mee pemenue nuddepernuanbaoro ypapaeHus y* [ [1[1=cos4x uMeeT BUI. ..
y=-sindx+C_1/2 x"2+C 2 x+C_3
y=-1/64 sindx+C
y=-1/64 sindx+C_1/2 x"2+C_2 x+C_3
y=1/64 sindx+C_1/2 x"2+C_2 x+C_3

6. Toukoii paspsiBa GyHKIHH Y=((Xx-2))/((x+5)*In/0ix ) sBIAETCA TOUKA. ..
-5
1
2
0

7. Uucno touek paspeiBa GpyHkimu y=1/(x"2 [ (X-2))] 4 [[ (x-1)] ~3 ) paBHo...

3

7

0

4
. YKa)XUTe COOTBETCTBHE MEX/Ty KPUBBIMH BTOPOTO MOPS/IKA M UX YPABHEHHUSMHU:
[0 3x) M2+y=4 1. ITapaGouna 1
0 3x) A2-yh2=4 2.0KpYy>KHOCTb 4
- X"2/9+y"2/16=1 3. Dmure 3
. (X+6)"2+(y-1)"2=16 4. l'unep6ona 2

A WOWN PP

. OnpenernenHsrii naTerpan | 1 (1+Inifoix)/x dx] pases...
3/2

5/2

4

2

el

10. TTokasarensHas (opMa 3aITHCH KOMIUIEKCHOTO uncia 3/2-3/2%i umeer Bu. ..
1. V3*en(-i 1/6)

2. e™(-1 n/6)

3. V3*e/(i n/6)

4. e™(-n/6)



11.  Omnpenenutens|m(1@m(0@u(0@0)))m(-2@n(5@m(0@0)))m( O@m(3@m(6@9)))m(-
4@m(0@m(1@3)))| paBeH...
1.45
2.135
3.-45
4.-135
12. Lentp chepol X 2+y"2+z"2+2x-14y-62-5=0 umeeT KOOPIUHATHI. ..
1.(-1;7; 3)
2. (2;-14; -6)
3.(-2; 14; 6)
4.(1;-7;-3)

13. CmenranHas 4acTHasi MPOU3BOJIHAS BTOPOTO mopsnka (02 z)/0x0y byHKkumm z=x"3 y-
4Xy"2+5X-y"2+7 numeer BUI. ..

1. 3x"2-8y

2. 3x"2-8y-2

3. -8x-2

4. 6xy

14. Onpenenennpiii muterpan | 07M:x 3 \(4+5x74 ) dx paseH...
1.19/30
2. 35/30
3.19/60

4.19/6

] BBIC PAABI:

A)Y. (n=1)‘osi [ [ ((n+1)/4n)] ~3n.]
B) Y (n=1)"ooi: K 2/(5!‘1-1).]
Torna...

Psn A) cxonutes, psin B) pacxoautcs
Psan A) pacxoautces, psin B) pacxoautcs
Psn A) cxonures, psing B) cxoqutcs

Psan A) pacxoautes, psin B) cxoaures

16. Jlan mapamrenorpamm OABC. Bekrtopsr (OA) =(2,-3,5),(0OB) =(-2,5,1). Torma BekTOp
(OC) uMeeT KOOPIUHATEI. ..

1. (-4, 8, -4)

2.(0, 2, 6)

3.(4,-8,4)

4. (0, -2, -6)

Ionupii MEPCUCHb TECTOBBIX 3a;[aH1/1171 C YKa3aHUCM IIPpAaBUJIbHBIX OTBCTOB, PA3MCILCH B OaHke
BOIIPOCOB  Ha  MH(GOPMalMOHHO-00pa30oBaTeIbHOM  MOpTaje  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2821&cat=24483%2C89906&category=3574
1%2C89906&qbshowtext=0&recurse=0&recurse=1&showhidden=0

OI.[GHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIMMOJIHCHHBIX TCCTOBBIX BaﬂaHI/Iﬁ N3 ux
oOmero yucia.



