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1. Ileanb ocBOEHMST JUCUUILIHHBI

Ienn u3ydeHUs AUCUUILIMHBI: OOY4YE€HHUE CTYJEHTOB OCHOBHBIM IOHSTHSIM, MOJIOXXEHUSAM U
METOJaM Kypca MaTeMaTHKH, HaBbIKAM IIOCTPOEHUS MAaTeMaTHYEeCKUX JOKa3aTelbCTB IyTEM
HEIPOTUBOPEYMBBIX JIOTHYECKUX PACCYXKICHUN, METOJaM PELICHUs 3a/1ay.

3amaun M3y4eHus AMCUUILUIMHBL: JaTh 00y4aeMOMYy apCceHall TUTIOBBIX MPHEMOB /ISl PELICHHUS
pasIMYHbIX 3aJad, NPU 3TOM aKLEHT JelaeTcss Ha ycBOeHHe (opMyll, aJropuTMOB, IIPUEMOB
pellleHUsT MaTeMaTHYeCKMX 3a]1a4, BO3HMKAIOUIMX I[P MCCIEJOBAHMU IPUKIAJHBIX IpOoOJIeM;
nproOpeTeHne CTyIeHTaMH TBEP/bIX HABBIKOB PEILICHHMs] MAaTEMaTHUECKUX 3a/lad C JIOBEJIEHUEM J10
NPAaKTUYECKH MPUEMIIEMOTO pe3ysibTaTa M Pa3BUTh Ha 3TOW 0a3ze JIOTMYECKOEe U aIrOPUTMHUYECKOE
MBILIICHHE; BbIpa0aThIBAaHUE MEPBUYHBIX HABBIKOB MAaTEMAaTHYECKOI'O HCCIENIO0BaHMS MPHUKIATHBIX
BOIIPOCOB M pa3BUTh HEOOXOAMMYI0 MHTYULHIO B BOIPOCAaX MPWIOKEHUS MaTEMaTHKU;
Bblpa0aThIBaHUE YMEHMsSI  CaMOCTOSITENbHO  pa3OupaTbCsi B MaTeMaTHMYeCKOM  ammapare,
coJiepKalleMcsl B JIMTEPAType, CBA3aHHOW CO CIELUAIbHOCTBIO CTYJEHTA; YMEHHE IPU pPEUICHUU
3ajja4 BBIOMPATh U UCIOJIb30BAaTh HEOOXOJUMBbIE BHIUMCIIUTEIIBHBIE METOBI U CPECTBA.

2. Mecro nucuuninnbl B crpykrype OIIOII BO
JuctmiuimHa «MaremaThkay 0a3upyercsi Ha 3HAHHSX, MMOJIYYCHHBIX B paMKaxX MIKOJBLHOTO
Kypca MaTeMaTHKH WJIH COOTBETCTBYIOIIMX JHUCHUIUIMH CpPEAHEr0  Mpo(dhecCHOHATBLHOTO
oOpazoBanus. JluciumimHa «MaTeMaTHKay SBISETCS OOLUIMM TEOPETUYSCKUM M METOJ0JIOTHYECKIM
OCHOBAHHMEM /ISl BCEX MATEMAaTHYECKUMX ITUCHUIUIMH W JUCHUILTMH HH(OPMAIIMOHHOTO OJOKa,
Bxosmmx B OIIOIT 6akanaBpa mo nmpoduiro.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHUILIHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCHUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyabTatamu ocBoeHust OI1OII (koMmeTeHIMAMU U UHANKATOPAMH JTOCTHKEHUST KOMITETCHIIN )

JUTSL pelleHus 3a71a4
npodecCHOHAIBLHOM
JIeITeIIbHOCTH

BEKTOPHOM anreOpsl U
MaTeMaTHYECKOTO aHaJIN3a
(OIIK-2.3)

YMeTb MpeACTaBIsATh
0a30BBIE A
npodeccroHanbHoOM chepsl
(u3HYecKre Mporeccs 1
SIBJICHUSI B BUJIE
MaTEMaTUYECKUX YPABHEHUI
(OIIK-2.3)

Brnaners MeTomamu perieHus
WH)KEHEPHBIX 33714 C
MOMOIIBI0 MATEMaTHYECKOT O
anmapara JMHEHHON
anreOpbl, aHAJTMTHYECKOH
FeOMETPHUH, BEKTOPHOI
anreOpbl 1 MaTEMaTHIECKOTO
ananmmnsa (OI1K-2.3)

DopMHUpyeMbIE [Tnanupyemsble pe3yabpTaTbl 00y4YeHUs M0 AUCLUILTHHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHAUKATOPOM AOCTHMIKCHUSA KOMIICTCHIINU HaumMmeHoBaHue OILIEHOYHOI'O
COZIEpXKaHNE MupaukaTop 10CTHKEHUS PesynbpTaThl 00yueHus 1o CcpencTBa
KOMITCTEHIINH) KOMIETEHIINH JUICHIUIUINHE
OIIK-2 Cnocoben OIIK-2.3 JleMoHCTpUpYET 3HAaTh CTIOCOOBI pEeIIeHHS 3a1auu
HCIIONb30BaTh 3HAHUS MaTEMaTHKH, YpaBHEHHH, OMUCHIBAIOIINX
MaTeMaTHYEeCKue, HEOOXOIUMBIC JUIS PELICHUS OCHOBHbIE (hU3nUECKHe
¢busnyeckue, HU3MKO- 3a/1a4 B 00JIacTH MPOIIECCHI, C IPUMEHEHUEM
XMMHYECKHE, npodeccuoHaTbHOM METOJIOB JINHEHHOM anreOpsl,
XUMHYECKHE METOBI JIeSITEIbHOCTH aHAIIUTHYECKON FeOMeTpuUH,




4, CTpyKTYypa ¥ cojiepKaHue TUCUUTLTUHbI
OO0mmas TpyA0eMKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU€THBIX euHuIl, 216 J9acos.

4.1. ®opma o0yyeHHsI: OUHASA
YpoeHs 6a30Bor0 00pazoBaHus: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa AUCHUIIMHBI
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1 Jluneiinas anrebpa 1122 14 3auer
2 BekTopHas anrebpa 1166 3 3auer
3 | Ananmurnueckasireomerpus | 1 | 4 | 4 14 3auer
4 MaremMaTHUecKHH aHATINA3 1|14 | 4 43,15 3auer
Bcero 3a cemectp 108 | 16 16 16 |1 0,25 | 74,15 3ay. ¢ o1l
5 Maremarnueckuii anamms | 2 | 14 | 14 53,85 3auer
6 JuddepeHnmanbHbie 2 | 2|2 20,3 3auer
ypaBHEHHSI
Bcero 3a cemectp 108 | 16 | 16 16 | 0,25 | 74,15 3au. ¢ o1m.
Hroro 216 | 32 | 32 32| 05 | 148,3
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 1
Pa3zoen 1. Jluneiinas aneeopa
Jlexknus 1.

Marpuiisl. OcCHOBHBIE TOHATHS. JleficTBHUS HAJ MaTpullaMu. TpaHCIIOHUPOBAaHHAs MaTpHIIA.
OKBHBaJICHTHbIE ITpeoOpa3oBanus Marpull. KaHonnueckas marpuna. OnpeaeauTeny.
Hesbipoxxnennas marpuna. O0parnast Matpuiia. basucusiit MuHOp MaTpuisl. Panr Matpuist (2
Jaca).

Pazoen 2. Bexkmopnas ancebpa
Jlekums 2.

Cucremsl TMHENHBIX YpaBHEHUN. MaTpHUUYHBII METOJ PELLIEHHs CHCTEM ypaBHEHUH. MeTon

Kpamepa. Meron ["aycca (2 gaca).



Jlekunus 3.

OneMeHTHl BeKTOpHOH anreopbl. KomrHeapHsie BekTopbl. KommanapHbie BEKTOPBI.
JIuneitHplie onepaiuu HaJ BekTopaMu. CBolcTBa BEeKTOpOB. bazuc. JInHeliHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopanHaT. OpTOHOPMHUPOBAHHBIN Oa3uc. JIMHeHbIe onepaly Ha/l BEKTOPAMU
B KoopauHarax. [Ipoexius Touku Ha ock. [Ipoekius BekTopa Ha ocb. KoopanHatel BekTOpa.
PaznosxeHnue BekTopa 1o opraM KOOpJIAUHATHBIX ocel (2 yaca).

Jlexnus 4.

CkansipHO€E ITpOU3BEIEHNE BEKTOPOB. BekTopHOE npoun3BeeHre BEKTOpoB. CMelaHHOe
Mpou3BeIeHHEe BEKTOPOB (2 yaca).

Pa3zoen 3. Ananumuueckas ceomempusi
Jlexnus 5.

JInHuM Ha TUIOCKOCTH. Y paBHEHUs NIPSMOM Ha IUIOCKOCTHU. [IpsiMas TuHUS HA IIIOCKOCTH.
Bunbl ypaBHeHHi nipsimoii (2 yaca).

Jlexknus 6.

JIuauu BTOPOTO MOpsAKa Ha TIockocTH. OKpyKHOCTh. Diuric. ['unep6oina. [Tapadona.
®dokychl. DkcrieHTpucuTeT. upekrpucel. O01iee ypaBHEHUE THHUN BTOPOTO Mopsizika (2 yaca).
Paszoen 4. Mamemamuueckuii ananus
Jleknus 7.

MuosxectBa. ®ynkuuu. CriocoOs! 3aganus GyHKIHH, cBoiicTBa dyHkIuu. [Ipenen pyHkuuu
B Touke. beckoHeuHo maiible 1 GeckOHEeuHO OoiblIe (YHKIUU UX cBOCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [Ipeaen GpyHKIMU Opu CTpeMIICHUH apryMeHTa K 0eCKOHEYHOCTH. PackpbITre pa3inuHbIX
BUJIOB HEONIPEJIEIIEHHOCTEN (2 yaca).

Jlexnus 8.

[Ipenen nocnenoBarensHocTU. Ynicno e. 3ameuarenbHble npenenbl. CpaBHEHHE OECKOHEUHO
ManbIX pyHKIKNA. DKBUBAJIEHTHBIE OECKOHEUHO Majbie GyHKIMU. HenpepbiBHOCTD (PyHKIIMY B
TOUKe, Ha oTpe3ke. Kimaccudukaius Touek pa3pbiBa (2 gaca).

Cemectp 2
Paszoen 5. Mamemamuueckuii ananus
Jlexnus 9.

[TonsiTre npousBoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXaHn4yeckui cMbici. [TpaBuiia
muddepentponanus. Tabmuia npou3BoAHBIX (2 yaca).
Jlekuus 10.

ITpouzBosaHas oOpaTHOH U cinoxxkHOM QyHKIMU. Jlorapupmuueckoe quddepeHIpoBaHme.
[TpousBoaHas HesiBHBIX QyHKIMM. [Ipon3BonHas GyHKIUH, 3aJaHHBIX
napamerpuuecku.Jluddepennuan u ero npuMeHeHrne B NPUOIMKEHHBIX BEIUUCIIEHUX (2 Jaca).
Jleknus 11.

[TpousBoanbie u tudpepeHrans Beicmmx nopsakoB. @opmysna Jleiibnuna (2 gaca).
Jlekums 12.

YacTHble pou3BOHbIE U AU((epeHInanbl BHICIIUX NOPSAAKOB. I'paueHT u npou3BogHas Mo
HarpaBieHuto. DxcrpemyMmbl OHIT (2 yaca).

Jlexnus 13.

Nuterpanbaoe ucuucnenue. [leppoodbpaznas ¢pynkmuus. HeonpeneneHHsiii nHTErpal.
CaoiicTBa HeomnpeaeneHHOro nHTerpana. Tabnua oCHOBHBIX MHTErpaiioB. HemocpencTeenHoe
uHTerpupoBanue. Criocod moacrtaHoBku. MHTErprpoBanue 1mo yactsm (2 gaca).

Jlexnus 14.

Onpenenennblil uuterpai. UarerpansbHas cymma. Materpupyemas ¢pynkuus. CBoiicTBa
orpeneneHHoro uHTerpaia. Teopema o cpenneM. O6001IeHHast Teopema o cpeHeM. Beruucnenue
omnpeneneHHOro uHTerpana. Teopema HretotoHa - JleiiOnuita. 3ameHa mepeMeHHBIX B OMPEICICHHOM
uHTerpane. MHrerpuposanue o yactsam. [I[pumeHeHre onpeaeneHHbIX HHTETPaJIoB AJIs pacueTa
riomasei miockux guryp. Haxoxxaenue mioniaam KpuBOJIWHEHHOTO CeKTopa. Beruncnenne b
IyT'H KpUBO# (2 vaca).

Jleknus 15.

Hecob6ctBennbie nurerpansl. Heco6ctBennslie nuterpaisl 1 poga. Heco6cTBenHbie

uHTerpaisl 2 pona. OCHOBHBIE TEOpEMBI (2 Haca).



Pa3zoen 6. Jlugpgpepenyuanvruvie ypasrnenus
Jlexknus 16.

OO6wikHOBeHHBIE MU depeHInanbHbIe ypaBHeHUsA. OCHOBHBIE onpeeneHus. CBolicTBa
obmero pemrenus. Teopema Komm. MuaTerpansubie kpussie. Ocoboe pemenue. Juddepenmanbabie
ypaBHEHHUS MIEPBOTO MOpsAIKa. YpaBHeHUs BUa y' = f(X). YpaBHEeHUs ¢ pa3AesatomuMucs
nepeMeHHbIMA. OTHOPOIHBIC YpaBHEHUS. Y paBHEHUS, IPUBOSAIINECS K OAHOPOAHBIM. JInHEHbIe
ypaBHeHus. Meton bepuyninu. Merop Jlarpanka. YpaBHenue bepHysuin. YpaBHEHHS B MOJHBIX
muddepennmanax. JuddepeHnnanbaple ypaBHEHHS BHICIIUX HOPSAKOB. YPaBHEHUs, TOITYCKAIOIINE
MOHWXEHHUE TIopsAKa. Y paBHeHus Buaa y(n) = f(x). YpaBHeHus, He copeprKaIiye sBHO HCKOMOM
(yHKLIMYU ¥ ee MPOU3BOAHBIX JI0 MOPSAIKA N-1 BKIIOYUTENBHO. Y paBHEHUS, HE COIEPIKAIINE SIBHO
HE3aBHUCHUMOM TIepeMeHHOM (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 1
Pa3zoen 1. Jluneiinas ancebpa
IIpakTnyeckoe 3ansitue 1

Martpuisl. OcHoBHBIE TTOHATHS. JlecTBuUs HaJ MaTpuliamu. TpaHCIIOHUPOBaHHAS MaTpPHUIIA.
OKBHBaJICHTHbIE ITpeoOpa3oBanus MaTtpull. KaHonnueckas marpuna. OnpeaenuTeny.
Heseipoxnennas marpuna. O6patHast MaTpuna. basucHslii MUHOp MaTpuisl. Panr matpuis! (2
Jaca).
Pazoen 2. Bexkmopnas ancebpa
IIpakTnyeckoe 3ansiTue 2

CucreMbl TMHENHBIX YpaBHEHUNH. MaTpu4HbIN METO/ pelIeHUs CUCTEM ypaBHEHUI. MeTon
Kpamepa. Metog I'aycca (2 gaca).
IIpakTHyeckoe 3ansaTHE 3

OneMeHTH! BeKTOpHOH anredpsl. KosnHeapHsie BekTopbl. KoMiaHapHbIe BEKTOPBI.
Jluneiinbie onepanuu Haj BekTopamu. CBolicTBa BeKTOpoB. ba3uc. JInHeitHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopanHaT. OpTOHOPMUPOBaHHBIN 0a3uc. JInHelHbIe onepaluy HaJl BEKTOPaMu
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoeknus Bekropa Ha ock. KoopauHaThl BEKTOpAa.
PaznoxeHue BeKTOpa 1o opTaM KOOpAMHATHBIX ocel (2 yaca).
IIpakTnyeckoe 3ansTHe 4

CkansipHO€E ITPOU3BEIEHNE BEKTOPOB. BekTopHOE npoun3BeeHre BEKTOpoB. CMeEIaHHOe
Mpou3BeIeHne BEKTOPOB (2 yaca).
Paszoen 3. Ananumuuecxasn ceomempus
IIpakTu4yeckoe 3ansaTHE S

JIHUM Ha TUIOCKOCTH. Y PaBHEHMsI IPSAMOM Ha IUIOCKOCTH. [Ipsimas TMHUSA Ha IIIOCKOCTH.
Bunel ypaBHenuii npsimoii (2 yaca).
IIpakTH4eckoe 3ansaTHE 6

Jluauu BTOpOTO MOpsiAKa Ha TwiockocTu. OKpykHOCTh. Diuric. ['unep6ona. [Tapadona.
®doxkycsl. DkcuenTpucutet. Jupexkrpucsl. O01ee ypaBHEHUE TUHUIM BTOporo nopsijika (2 yaca).
Paszoen 4. Mamemamuueckuii ananus
IIpakTH4yeckoe 3ansTue 7

MpuosxectBa. ®ynkunu. CriocoOsl 3ajanus GyHKIMH, cBoiicTBa pyHkuuu. [lpenen Gpynkunn
B TOUKe. beckoHeuHO Malible U 0eCKOHEYHO OoJbIMe (PYHKIUHU UX cBOHCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [penen GpyHKuu npu cTpeMIeHUH apryMeHTa K 0eCKOHEYHOCTH. PackpbITHe pa3inuHbIX
BUJIOB HEONpeIeJIeHHOCTEH (2 yaca).
IIpakTHyeckoe 3ansitue 8

IIpenen nocnenosarensHocTU. Yncno e. 3amevaresnbHble npenensl. CpaBHEHHE OECKOHEUHO
ManbIX QyHKIKNA. DKBUBAJIEHTHbIE O€CKOHEUHO Majible GyHKIMU. HenpepbIBHOCTh (PyHKIINY B
TOuKe, Ha oTpe3ke. Knaccudukanus Touek paspbia (2 yaca).



Cemectp 2
Pasoen 5. Mamemamuueckuil ananus
IIpakTnyeckoe 3ansiTue 9

[TonsaTne npon3BoAHON (QYHKINH, €€ TEOMETPHUUECKUN 1 MeXaHn4eckuid cMbici. [IpaBuna
nuddepennrpoBanus. Tabnuia nporu3BoAHBIX (2 Yaca).
IIpakTnyeckoe 3ansaTue 10

[IpousBoaHas oO6paTHO# U ciiokHOM GyHKIMHU. Jlorapudmudeckoe nuddepeHmpoBaHue.
[TpousBonHas HesBHBIX GyHKUUH. [Ipon3BoaHas GyHKINH, 3a1aHHBIX
napameTrpudecku.J(uddepeniman u ero npuMeHeHUE B TIPUOIHUKEHHBIX BBIYUCICHUAX (2 yaca).
IIpakTnyeckoe 3ansaTue 11

[TpousBoaubie u nuddepennuans Beicumx nopsako. @opmyna Jleibnuia (2 yaca).
IIpakTHyeckoe 3ansaTHe 12

YactHble npou3BoaHbIe U AuddepeHInabl BEICIINX MOPsIKOB. ['paiueHT U Mpou3BOAHAS 10
HanpasiyieHuto. JkcrpemyMbl @HII (2 yaca).
IIpakTnyeckoe 3ausitue 13

WNurerpanproe ucuucienne. [leppoodpasnas dhynkuus. HeonpeneneHHbIi HHTETpal.
CaolicTBa HeolpeaeaeHHOro nHTerpaia. Tabmuia ocHOBHBIX HHTErpaoB. HemocpeacTsennoe
uHTerpupoBanue. Crnocod nojacraHoBku. MiHTErpupoBaHue 1o yactsaM (2 yaca).
IIpakTnyeckoe 3ansitue 14

Onpenenennsblii naTerpai. Materpansaas cymma. Materpupyemas pynkuusi. CBoiicTBa
ompezeneHHoro uurerpaia. Teopema o cpeqnem. O0o0IIeHHas TeopeMa o cpeiHeM. Brruncienue
onpeneneHHoro uuTerpana. Teopema HetotoHa - JleiiOnuiia. 3ameHa nepeMeHHBIX B ONPEACIICHHOM
uHTerpane. Murerpuposanue mo yactsam. [I[pumeHeHne onpeaeneHHbIX HHTErpalioB AJis pacueTa
rtoniaied wiockux guryp. HaxoxaeHue mionaay KpuBOJIMHEHHOTO CEKTOpa. BeIUUCIICHHE IITHHBI
IyTH KpHUBOii (2 yaca).
IIpakTu4yeckoe 3ansaTue 15

HecoOGcTtBennbie nnrerpansl. Heco6ctBennsie nHTerpansl 1 pona. HecoGcTBeHHBIE
uHTerpaisl 2 pojaa. OCHOBHBIE TEOpEMBI (2 Haca).
Pasoen 6. /lughghepenyuanvuvie ypasnenus
IIpakTuyeckoe 3ansaTue 16

Oo6bikHOBeHHBIE MU depeHnnanbhble ypaBHeHus. OcHoBHbIE onpeaeneHus. CBoiicTBa
obuiero pemtenus. Teopema Komu. MHTerpansubie kpuble. Ocoboe pemienue. JuddepenunanbHbie
ypaBHEHHMs [IEPBOTo MopsAaKa. YpaBHeHus Buaa y' = f(X). YpaBHeHuUs ¢ pa3aemstomyuMucs
nepeMeHHbIMU. OJJTHOPO/IHbIE YpaBHEHHUSI. Y paBHEHMS, IPUBOIALINECS K OJHOPOIHBIM. JIMHEWHbIE
ypaBHeHus. Meron bepnymm. Meron Jlarpanyka. YpaBHenue bepHymiu. YpaBHeHUs B IIOTHBIX
muddepennmanax. AuddepeHunanbHble ypaBHEHUS BBICIINX MOPAIKOB. Y paBHEHUS, JOMyCKAIOIINe
MOHIDKEHUE Mopsiaka. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus, He copepkaiiue sBHO HCKOMO
(GYHKIIMY U €e MPOU3BOAHBIX 110 MOPSAIKA N-1 BKIIOYUTENBHO. Y paBHEHMS, HE COJEpIKAIINE IBHO
HE3aBHCHUMOI mepeMeHHoH (2 Jaca).

4.1.2.3. Ilepeuennb JJadopaTOpHbIX padboT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0eceYeHre CAMOCTOATEIbHO

padoThI

IlepedyeHs TeM, BBIHECEHHBIX HA CAMOCTOSITEIILHOE U3YYCHHUE:
1. MarpuyHO€e HCUUCIEHHE.
2. CJIAY. Kpurepuit Kponekepa-Kanennu pazpemmmoctu CJIAY. Ognopoansie CJIAY.
3. PemreHne nmpou3BOIBHBIX CUCTEM ypaBHEHUN. COBMECTHBIE CUCTEMBI.
4. OnHoponHas cuctemMa ypaBHeHUH. HeTpruBuanpHas COBMECTHOCTh OHOPOJHON CUCTEMBI.
5. Bexrops! B mpoctpancTee R2, R3. n-mepHbIE BEKTOPHI.
6. JlekapToBa U NoJIsIpHask CUCTEMbI KOOpAUHAT. OCHOBHBIE BU/Ibl YPABHEHMSI IPSMOIA.
7. Yrom Mexay MNpsMBIMU. YCJIOBHS NApAJUIENBHOCTH M IEPHEHIUKYJISIPHOCTH JBYX IPSMBIX.
PaccrosiHME OT TOYKH 10 IIPSIMOM.



8. PaznuuHble BUIBI ypaBHEHUIN TIPSIMOM.

9. KaHoHMUYECKME ypaBHEHUS KPUBBIX BTOPOT0 MOPSAKA.

10. ®yHK1us: cmocoosl 3amanus GyHKIuu, cBoiicTBa GyHKuu. O0IacTh onpeneacHus QyHKIINH.
11. IlpaBuna pacKkpbITUE pa3IMYHBIX BUIOB HEOIPEIEICHHOCTEM.

12. beckoHeuHO Mable U OECKOHEYHO O0JIbIe (DYHKIIMHM M MX CBOWCTBA.

13. OcHOBHBIE TEOPEMBI O TIpEIeIiax.

14. IlepBsIil 1 BTOPOI 3aMeydaTesIbHbIE MPEACIIbI.

15. CpaBHeHHE OECKOHEUHO MAJIBIX (DYHKIUH.

16. HenpeprpiBHOCTH (hyHKITMU. TOukH pas3phiBa.

17. Ompenenenune npou3BogHONH (yHKIMU. ['eoMeTpuyeckoe M MEXaHHUYECKOE MPHIIOKEHHE
MIPOU3BOAHOM.

18. [Ipou3BoaHast OOpaTHOM U CIOKHOMN (PYHKITHH.

19. Anroputm sorapudgmudeckoro audpepeHnnpoBaHus.

20. Tuddepenimans u ero UCNOIB30BaHUE B TPUOITMIKEHHBIX BRIYUCIICHUSX.

21. IIpousBoaubie u qudGepeHranbl BRICIIUX TOPSIKOB.

22. ®opmynsl Teitnopa u MakiiopeHa.

23. IlpaBuno Jlonurans.

24. Ilonarue nepBooOpa3HOil U HEONPEAEIEHHOr0 HHTErpaa.

25. IlondaTtue onpeAeneHHOro HHTErpaia Kak mpe/esia MHTErPaIbHBIX CYMM.

26. OCHOBHBIE CBOICTBA OMPEICTCHHOTO HHTErpaa.

27. ®opMyIbl OLIEHKH OMPEEICHHBIX HHTETPAJIOB.

28. HecoOCTBEHHbBIE UHTETPATIBI.

29. OyHKIHUU HECKOJIBKUX MEPEMEHHBIX.

30. YacTHble IPOU3BO/IHBIE.

31. IlonHoe nmpupalieHue 1 noiaHbi auddepeniua.

32. YacTHble npou3BoAHbIe U AU (epeHInanbl BRICIIUX MOPSAKOB.

33. I'pagueHT 1 IPOU3BOIHAS IO HATIPABIICHUIO.

34. Okcrpemymbl @HII. YcnoBHBIN SKCTpEMYM.

35. 3apgaua Komu. Teopema Ko nnst auddepeHnmanbHbIX ypaBHEHUH.

36. {uddepennmanbHpie ypaBHEHUS IEPBOTO MOPSAIKA.

37. Jluneiinsle nuddepeHnnanbable ypaBHEHNS BBICIIMX MOPSIIKOB.

38. JIunelinple ofHOPOAHBIE AP dEepeHIINaTbHbIE YPaBHEHUS BbICIINX MOPsAKOB. DyH1aMeHTalIbHAs
CHUCTEMA PEILIECHUH.

39. JIuneitHble HeOJHOPOIHBIE MU (hepeHIIMATBbHBIE YPAaBHEHUS BBICILIUX MTOPSIIKOB.

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

He nianupyercs.

4.1.2.6. IIpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He nianupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B mpoumecce wu3ydeHus aucuMIUIMHBL @ "'MareMatuka' TOPUMEHSIOTCS — KIIACCUYECKHE
JIEKIIMOHHBIE 00pa3oBaTebHbIE TEXHOJOTWH, HAa TNPAKTUKAX IMPUMEHSIOTCS WHIUBHIyaJbHBIE H
IPYNIIOBBIE TEXHOJIOTUU MPENOJABaHMs; UCIOJIb3YeTCd KOHTAaKTHas TEXHOJOIHs, pa30op
KOHKPETHBIX CUTYaIUii, AeJ0BbIe Urpshl, AuchyT. [IpenogaBarenem o0o3HauaeTcs nmpobdiaema, KoTopas
3aTeM 00CyXkaaercs, peuraercs. Pe3ynprar U XxoJ peleHus AEMOHCTPUPYIOTCS € MCIOJIb30BaHHEM
MYJIbTUMEAUMHON TEXHUKU. VICIIOIB3yeTcsl TakKe CaMOCTOSTENIBHOE PEIICHUE YYalIUMUCS TUIIOBBIX
3aJa4 U IPUMEPOB.

6. OneHoYHbIE CPeACTBA AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTreCTalum 110 uToraMm OCBOCHHMUA JMCHUIIIMHDBI.
@DOH/IbI OIIECHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEAEHBI B PUIIOKEHHH.



7. YueOHO-MeTOAUYeCKOe U HHPOpMAITMOHHOE o0ecniedyeHHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEePaTypa M0 JUCHUIIIHHE

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. — MakeeBka : JlonOacckass HallmoHaibHas aKkaJeMHUs CTPOHMTEIIbCTBA H
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382.html

2. I'myxos, B. A. Kypc Beicmieit matematuku. B 2-x Tomax. T.II : yueOnuk / B. A. I'myxos, I'.
A. Koros, O. B. KoroBa. — MakeeBka : JloHOacckas HalMOHAJIbHAs aKaJeMUs CTPOUTENIbCTBA U
apxurextypsl, DbC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html

3. TerpyamBunu, E. B. Marematuka. Yacts 1 : mpaktukym / E. B. TerpyamBunu, B. B.
EpmoB. — 2-¢ m3n. — MockBa : A Ilm Ap Meama, 2021. — 204 c. -
https://mwww.iprbookshop.ru/99095.html

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

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

7.2. IonoJIHUTEIbHAS Y4eOHO-MeTOAUYeCKasi JIUTEPATyPa M0 AUCHUILINHE

1. Knoso, A. I'. Kypc nekuuii mo maremaruke : yueObnoe mocodue / A. I'. Koo, U. A.
JlsnynoBa. — PocrtoB-Ha-/{ony, Taranpor : U3natensctBo HOxHOTO (henepanbHOro yHUBEPCHUTETA,
2020. — 199 c. — ISBN 978-5-9275-3503-3 - https://www.iprbookshop.ru/107998.html

2. KnoBo, A. I'. MaremaTrka B TEXHUYECKOM BY3€ AJisl 2-T0O ceMecTpa : yueObHoe nocodue / A.
I'. Knoso, U. A. JIsmynoBa. — PocroB-na-Jlony, Taranpor : U3narensctBo FOxkHOTO (henepansHoro
YHHUBEPCUTETA, 2021. — 198 C. — ISBN 978-5-9275-3837-9 -
https://www.iprbookshop.ru/117180.html

3. COopHUK 33JaHUN K THUIIOBBIM pacyeTaM M KOHTPOJBHBIM paboTaM MO0 MaTeMaTH4YeCKUM
mucuurummHaM. Yacte | : yae6Hoe mocobue / A. A. Adonun, T. A. bokapeBa, M. I1. bBoponutkuii [u
np.]. — PocroB-na-/lony : M3ngarensctBo FOxHOTO (henepanpHoro ynusepcurera, 2009. — 544 ¢. —
ISBN 978-5-9275-0666-8 - https://www.iprbookshop.ru/47123.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYIIeCTBJIEHUMH 00pa30BaTEeILHOIO0 MPoIecca M0 JUCHUILUIUHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  mpolecce  HCIOJIB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0OpA30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAIIMOHHOW CETH UHCTUTYTA!

- IPEIOCTaBICHUE YIeOHO-METOINIECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB 0Opa30BaTEILHOTO IIpolecca 4epe3 JIOKAIbHYI0 CeTh
uHcTuTyTa U VIHTEepHET;

- IPEJOCTaBIIEHUE CBEICHUI O pe3ynbTaTaxX yueOHON NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
kaOuHeTe 00yJaromerocs.

WHudopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

HE HCIOITB3YETCS

ITporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIHHBI
iprbookshop.ru
mivlgu.ru/iop



8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
JleknmonHas ayautopus
npoektop NEC Projector MP40G; HoyTOyk HP.

9. MeTOIll/I‘IeCKl/Ie YKa3aHnusd 110 OCBOCHUIO THCHMUIIJIMHBI

JUisi yCIIEIIHOTO OCBOCHHSI TEOPETHYECKOr0 Marepuana OOYYarolIUiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHJIYEMON OCHOBHOU M JOIOJIHUTENIBHOW JINTEPATYphl; YTOUHSAET y IPENoJaBaTes,
KaKuM OOIIOJIHUTCIbHBIM IOCOOHSIM CJICAYCT OTAaThb HNPCANOYTCHHUC; BCACT KOHCIICKT HGKI_[I/Iﬁ n
npopalaThIBaeT JEKIUOHHBIN MaTepuall, OJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Jlnst  yCcHemHoOro OCBOCHHUS MPaKTUYECKOro Marepuajga Ha MPAKTUYECKOM 3aHSITHH
oOyJaromuiics moay4aeT oT MpernoaaBareis 3a/laHue, peliaeT NPUMEpPhI U 33/1a4u 10 TEeKYyIIeH Teme
MPaKTUYECKOr0 3aHSATHS, KOHCYJIBTHPYETCS C IMpernojiaBaresieM MO BO3HHUKAIOIIMM BOIPOCAM,
3aMKMCBIBAECT PEUICHUS B TETPaJb U OTUYUTHIBAETCS IO PE3yJbTaTaM BbIIOJHEHHUS.

Kaxxnpiii 00yJaromuiicss caMOCTOSTENBHO ONPEENieT PEXKUM CBOSH paboThl U Mepy TpyIa,
3aTpauyrvBaeMOro Ha OBJAJCHHE Y4YeOHBIM cOAepXKaHHEeM AUCUMIUIMHBL. OH  BBIIOJHSET
BHEAYIUTOPHYIO PabOTy M W3YYCHHE pa3ieloB, BBIHOCHMBIX HA CaMOCTOSTEIBHYIO padoTy, MO
JUYHOMY HWHJMBHAYaJlbHOMY IUJIaHY, B 3aBUCUMOCTU OT €ro MOATOTOBKH, BPEMEHM MU APYIHX
YCIOBUH.

dopMa 3aKIFOYUTEIBHOTO KOHTPOJIA IIPU MPOMEXYTOUHON aTTECTAIlMU — 3a4€T C OLCHKOM.
s mpoBeneHuss MPOMEXYTOYHOM aTTecTalMy MO AMCLUILIMHE pa3paboTaHbl (POHA OLEHOYHBIX
CpencTB U OayUIbHO-PEUTHUHIOBAs CHCTEMa OLEHKH y4eOHOH JesTeNnbHOCTH CTYAeHTOB. OlieHKa Mo
JUCHUIIJIMHE BBICTABJISICTCA B I/IH(bOpMaIII/IOHHOI\/JI CUCTEMEC U HOCHUT HHTCFpHpOBaHHLIfI XapakTep,
YUHUTHIBAKOIINI PE3yNbTaThl OLICHUBAHUS Y4aCTHUs CTYICHTOB B ayJAMTOPHBIX 3aHATUSX, KauecTBa U
CBOCBPCMCHHOCTH BbLIIIOJIHCHHUA 3a)1aH1/1171 B XOAC MU3YUYCHUSA JUCHUIUIMHBI M HpOMC)I(YTOQHOﬁ
aTTeCTalUU.



[Iporpamma cocrtaBieHa B cooTBercTBuM ¢ TpeboBanmsmMu PI'OC BO mo HampaBiieHHIO
18.03.01 Xumuueckas ~mexuonoeus W TPOPWIIO TOATOTOBKH Xumuueckas mexHON02Us
HeOpeaHuyecKux geujecms
Pabouyto nmporpamMmy coctaBui k.m.H, ooyenm [lnamonosa A.C.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 21 ot 20.05.2021 ropa.
3aBenytommii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 6 ot 25.05.2021 rona.
IIpencenarens komuccuun MCOD Kanunuuenxo M.B.
(IToamuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeICTB) MO IMCHUILINHE
Maremarnka

1. OneHOYHBIE MATEPHAJIBI VISl TIPOBEEHNSI TEKYLIEro KOHTPOJISI YCIIEeBA€MOCTH
0 TUCUHHUIINHE
BOHpOCH, IIPUMEPEI U 3aJ1a4 JJI ITPOBEACHUA TeKymeﬁ aTTeCTaluu.
Bompocsl, mnpumepbl M 3amadd I TEKYLIErO KOHTPOJIS 3HAaHUM pasMEIIeHbl Ha
I/IH(1)OpMaHI/IOHHO-06pa?>OBaTeJ'IBHOM nopraie HHCTUTYTA 10 CCBIIIKE
https://www.mivlgu.ru/iop/course/view.php?id=2631#section-8

O0mee pacnpeaenenue 0a/110B TeKyIero KOHTPOJIS 10 BUAaM y4eOHBIX padoT 1Jisl CTY/IeHTOB

. 1o 20 6annos (1-i cemecTp),
Peittunr-kontpoiis 1 JIBa mpakTUYECKUX 3aaHus .
1o 20 6ayoB (2-1 cemecTp)
. 1o 20 6annos (1-i cemectp),
PelTuHTr-KOHTPOIH 2 JIBa mpakTUYECKUX 3a/1aHUS .
10 20 6asnos (2-i cemecTp)
. 1o 20 6annos (1-i cemectp),
Peittunr-kouTposs 3 JIBa mpakTUYECKUX 3aaHus N
10 20 6amioB (2-# cemecTp)
[Tocemenue 3aHATHIA 1o 10 6amnos (1-# cemectp),
CTYJEHTOM 10 10 6annos (2-i cemecTp)
JlomoTHUTENbHBIE OaJITbI 1o 15 6amnos (1-# cemectp),
(Oonychl) 1o 15 6annos (2-i cemecTp)
BeInonnenue cemecTpoBoro .
posB 1o 15 6amnos (1-# cemectp),
IJIaHa CaMOCTOSITEIbHOMN .
1o 15 6amnos (2-i cemecTtp)
paboThI

2. HpOMe)KyTO‘lHaSI arrecranms 1o 1MCIuIlJinue
Ilepeyenb BONpoCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYecKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu
HAJIUYHH)

Bormpocsl, mpumeps! 1 3a/1a4u 11 MPOBEACHUS IPOMEKYTOUHOM aTTECTALNH.

BOHpOCLI, NpuUMEPbI U 3aAa4ud IJid HPOMEKYTOUHOTO KOHTPOJIA 3HAHUHU pa3MCIICHBI Ha
MH(}OpPMallMOHHO-00pa30BaTeIbHOM ropraiie HHCTUTYTA o CCBLIIKE
https://www.mivlgu.ru/iop/course/view.php?id=2631#section-8

MeTtoau4eckue MaTepuabl, XapaKTePHU3YIOIHe MPOLEAYPbI OLleHUBAHUS

Ha ocHoBe THMNOBBIX 3afaHWii MPOTPAMMHBIM  KOMILUIEKCOM  HH(OPMAIMOHHO-
obpasoBarenbHoro moptraira MU Bal'V dopmupyorcs B aBTOMaTHYECKOM PEXKHME TECTOBBIE
3a/laHus JUIs CTYIGHTOB: TpH Bompoca u3 Oioka 1, Tpu Bompoca u3 O10ka 2 U 4eThIpe BOMpOCca U3
6moka 3. Ilporpammubiii KoOMIUIEKC (OpMUPYET HWHAUBUAYAIbHbIE 3aJaHUS I KaKIOTo
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa U YCTAHABIIUBAECT BPEMs MPOXOKIACHUS TECTHPOBAHUSA.
Pe?)y.]'IBTaTOM TECTUPOBAHUA ABJIACTCA NPOUCHT IHPaBUIIBHBIX OTBETOB, C YUCTOM HHIAWBHIYAJIBHOI'O
CEMECTPOBOTO PEUTHHTa CTYAeHTa (POPMHUPYETCS SIK3aMEHAIIMOHHAS OlIEHKA.



MakcumanbHasi cymma 0ajioB, Habupaemasi CTyICHTOM 110 AuciuIummHe paBHa 100.

OueHka
B
Ooayutax

O1eHKA TI0 IIIKaJe

O0ocHOBaHUE

Yposenw
cghopmuposannocmu
KomnemeHyuil

Boinee

80

«OTINYHOY

ConeprkaHue Kypca OCBOCHO
MOJIHOCTBIO, O€3 MpoOeoB,
HEO0XOIMMBbIC TIPAKTUICCKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOi
00y4eHus yueOHbIC 3adaHus
BBIMOJIHEHBI, KAYECTBO UX
BBIITOJIHEHUS OI[CHEHO YHCIIOM
0a/UI0B, OJIN3KMM K MAKCUMAJIbHOMY

Buicoxuii yposens

66-80

«Xopo1o»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, 6€3 IPo0eoB,
HEKOTOPBIC MTPAKTUICCKIE HABBIKA
PpabOThI ¢ OCBOCHHBIM MaTEPHAIOM
c(hOpMHUPOBAHEI HEJIOCTATOYHO, BCE
MPEyCMOTPEHHBIC TPOTPAMMOA
o0y4eHust yueOHbIC 3aJaHus
BBIITOJIHEHBI, KAYE€CTBO BHIITOJIHEHHS
HU OJHOT'O M3 HUX HE OI[CHEHO
MHHHMMAJIbHBIM YUCJIOM OaJlioB,
HEKOTOPBIC BUJIBI 3a/IaHUI
BBITTOJIHEHBI C OIIHOKaMHU

Ilpoosunymutii
yposens

50-65

«Y 1OBIETBOPUTEIILHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HE00XO0AMMBbIE IPAKTUYECKHE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHId BHIITOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoeuwiit yposens

Menee
50

«HeynoBiaeTBOpUTEIBHOY

ConeprxaHue Kypca HE OCBOEHO,
HE00XO0/IMMBbIE IPAKTUYECKNE HABBIKU
paboThl HE CHOPMUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
coJiepxkaT rpyoObie OmuOKN

Komnemenuuu ne
chopmuposani

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananmii:
Tema AHanmuTHYecKasi TeOMETPHS

Hazpanue Bonpoca OO1iee ypaBHEHHE MPAMO
Bompoc Obmiee ypaBHeHHE NPSIMON HMEET BUJT
+: Ax+By+C=0

-: Xlat+y/b=1

-1 y=kx+b

-2 xcosatysina-p=0




Tema BekTopHas anreOpa

HazBanue Bonpoca CkansipHOE IPOU3BEIEHUE BEKTOPOB
Bonpoc CkansipHoe npou3BeieHuE BEKTOPOB PaBHO HYJIIO, €CIIU
+: BEKTOPBI OPTOTOHAJIbHEI

-1 BEKTOPBI KOJUTMHEAPHBI

-2 BEKTOPBI [TapaJlIeIIbHBI

-1 BEKTOPBI HE [IEPECEKAOTCS

ITomabrin IEPEUCHb TECTOBBIX SaHaHI/Iﬁ C YKa3aHUEM IIpaBUJIbHBIX OTBETOB, Pa3MCILCH B Oanke
BONPOCOB  Ha  HMH(MOPMAIMOHHO-00pa30BaTeNbHOM  IOpTaje€  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2631&cat=31700%2C80849

OI_ICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ N3 ux
o01Iero yucia.



