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1. TACIIOPT PABOYEHN MTPOTI'PAMMBbBI YYEFHOM JIMCITUIIJINHBI
MATEMATHKA
1.1. O6sn1acTh NPpUMeHEHUS] IPOTPaAMMbI
Pabouas mporpamma yueOHON AucturiuinHbel OVJ.05 MaTeMaTuka SBISETCS YaCThbiO
MIPOrpaMMbl OATOTOBKH CIIEIIUATIMCTOB CPEIHETO 3BeHa B cooTBeTCTBUH ¢ PI'OC
CIIO no cnemuanbHocTH 08.02.01CTpOoUTENBCTBO M JKCIUTyaTalldsl 3JaHUA M
COOPYKCHUHU.

1.2. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHO 00pa3oBaTebHOM
nporpammsl - IIIICC3: yueOnas aucuurmumnaa OV JI.05MaTemaTuka OTHOCHTCA K
MUKy oO0me yd4eOHBIX MUCHHIUIMH O00IIeo0pa3oBaTeIbHOTO IUKIA. YdeOHas
nucuuminHa OY J1.05 MaremaTtuka nzydyaercs Ha 0a30BOM ypOBHE.

1.3. lesn u 3aga4M JUCHUILIMHBI — TPeOOBAHUS K Pe3yJbTATAM OCBOCHUS
TUCHUIIHHBI:

* olecnedeHre cOPMUPOBAHHOCTH MPEACTABICHUM O COLMAIbHBIX, KYJIbTYPHbIX

U UICTOPUUYECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMaTHKU;

* o0ecnedeHre chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTE€MaTUYECKOI0 MBIIUICHUS;

* oOecnedeHre chOPMUPOBAHHOCTH YMEHUM MPUMEHSTH MOJTYUYEHHbIE 3HAHUS TIPU
pELIEHUH Pa3IMYHbIX 3a/1a4;

* oOecrnieueHue cPopMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK 4acTH
00LIEYeI0BEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, O3BOJISIIOIEM
ONKCHIBATH U U3Y4YaTh PEAIbHBIC TPOLIECCHI U SIBJICHUS.

OcBoeHue  coaepkaHusi  y4eOHOM  AMCHUIUIMHBI  «MaTeMaTtuka
oOecreynBaeT AOCTUKEHUE OOYYAIOMIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M
MPEIMETHBIX Pe3yJIbTATOB!

JIUYHOCMHbBIX

1. chopmMHupOBaHHOCTH MpPEACTABICHUN O MaTeMaTUKEe KaK yHHBEpPCaJIbHOM
A3BIKE HAYKH, CPEACTBE MOJECIUPOBAHHUS SBJICHUNA U MPOLECCOB, HIEAX U METOAAX
MaTEeMaTHKH;

2. TOHMMaHUE 3HAYUMOCTHM MAaTeMAaTUKH JUIsl HAyYHO-TEXHHYECKOTO
nporpecca, Cc(GOPMHUPOBAHHOCTh OTHOIIEHHWS K MaTeMaTHKEe Kak K 4YacTu
OOIIIeUeIOBEYECKON KYyJIbTypbl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX UJICH;

3. pa3BUTHE JIOTUYECKOTO MBILIUICHUS, TPOCTPAHCTBEHHOIO BOOOpPAKEHUS,
ANITOPUTMHUYECKON KYJIbTYPbl, KPUTUMHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oyyiien npodecCuoHaIbHOM AESITENIbHOCTH, ISl IPOJOJKEHUST 00pa30oBaHus
U cCaMO00Opa30BaHMUS;

4. oBnaJieHUe MaTEMaTUYECKUMHU 3HAHUSMU U YMEHUSIMU, HEOOXOUMBIMH B
NOBCEHEBHOM JKM3HU, [JJI OCBOECHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHMIUIMH ¥ JUCUUIUIMH MpOo(ecCHOHANBHOTO I[MKIA, JJI MOJy4eHHUs
oOpa3oBaHMsi B 00JacTsX, HE TpeOyroluX YriayOJeHHOW MaTeMaTHUYecKOi
MOATOTOBKU;

5. TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCIE
caM000pa30BaHUIO, Ha MPOTSXKEHUH BCEH KU3HU;



6.CO3HATENBPHOE OTHOLIEHUE K HENPEPHIBHOMY OOPAa30BaHUIO KaK YCIOBHIO
yCcrenrHon npogecCuoOHabHON U 00IIECTBEHHON JIeATEIbHOCTH;

/. TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIBLHOM TBOpPUECKOU U
OTBETCTBEHHOU ESITENbHOCTH;

8. TOTOBHOCTh K KOJUIEKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIIEA0BATEIbCKOM,
MIPOEKTHOW U JPYTUX BUJIAX AEATEIbHOCTH;

9. oTHomeHHE K NPOQPECCHOHATBHON NEATEIbHOCTH KaK BO3MOXKHOCTH
y4yacTUsi B pCIIEHUH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapPCTBEHHBIX,
OOIIeHAIMOHANIBHBIX TTPOOIIeM;

Memanpeomen X

1. ymeHue caMOCTOATENbHO ONPEAENITh LN AEATEIbHOCTH U COCTABIATh
IUIaHbI JEATEIbHOCTH;

2. caMOCTOSITENBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NESATEIbHOCTb;

3. ACIIONB30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTHXKEHUS TIOCTABIICHHBIX
LeJIEN U pealu3alny IIJIaHOB JIEATEIbHOCTH;

4. BBIOMpATh YCHEIIHbIE CTPATETUN B PA3IIUYHBIX CUTYAIUX;

5. yMeHue npoAyKTUBHO OOIIAThCA U B3aUMOJECHCTBOBAThH B IIPOLIECCE
COBMECTHOM JIEATEIIHOCTH, YYUTHIBATH MO3ULUU IPYTUX YYACTHUKOB
NesATeIbHOCTH, 3()(PEKTUBHO pa3pemiaTh KOH(IUKTHL;

6. BIaJieHUE HaBbIKaMU [TO3HABATENIbHOM, YUEOHO-HCCIEN0BATEIbCKOMN U
MPOEKTHOM J€ATEIbHOCTH, HABBIKAMH Pa3pelleHus MpoOem;

7.cIOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIbBHOMY MOUCKY METOOB
pELIeHUs IPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

8. TOTOBHOCTH M CIIOCOOHOCTbh K CAMOCTOSITENIbHONU HH(POPMALIMOHHO-
IIO3HABATEJILHOM JESITEIbHOCTH, BKIIFOUasi yMEHUE OPUEHTUPOBATHCS B Pa3IUUYHBIX
UCTOYHHUKAX UH(OpMALIMU, KpUTUUECKU OLICHUBATh U MHTEPIIPETUPOBATh
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

9. BafgeHue S3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JOTUYHO U TOYHO
U3JlaraTh CBOK TOUYKY 3PEHHs, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

10. BnajieHrie HaBBIKAMU TTO3HABATENLHOMN peIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM U MBICIMTENIBHBIX POLIECCOB, UX PE3YJIBTATOB U
OCHOBAHM, TPAHMI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX MO3HABATEIbHBIX 33]1a4 U
CPEIICTB JIJIsl UX JOCTHIKEHUS,

11. memeyCTpeMIEHHOCTD B IOUCKAX U MPUHATHH PEILICHUM,
CO00PA3UTENBHOCTD U UHTYUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUI;
CIIOCOOHOCTH BOCIIPUHUMATD KPACOTY U TAPMOHUIO MUDA;
npeomMemHnpIxX

1. chopMupOBaHHOCTh NPEACTABICHUNA O MaTeMaTHKEe KaK 4YacTH MUPOBOIi
KyJbTYpbl U O MECT€ MaTeMaTHKd B COBPEMEHHOW LMBMIIM3ALMU, O CHOCO0ax
ONMCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUI PEaIbHOTO MUPA;

2. c¢(hOopMHUPOBAHHOCTh MPEACTABICHUNH O MAaTEMaTHUYECKUX MOHATHUAX KakK O
BOKHEUIIMX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMUCHIBATH M H3Yy4yaTh
pa3HblE TMPOLECCHl W SIBJICHUS; NOHUMAHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO
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IIOCTPOEHHSI MATEMATUYECKUX TEOPHIL;

3. BJIaJICHUE METOJaMM JOKa3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX
MIPUMEHSITh, IPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYXKIACHHUS B XOJI€ PEUICHUS 3aaY;

4. BIaJeHUE CTAaHAAPTHBIMM [pPUEMAaMHU PEIICHUS PALUOHAIBHBIX U
UppalMOHAIbHbIX, TOKAa3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHUI
Y HEPABEHCTB, UX CUCTEM; HCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B
TOM YHUCJE JUIsl TOUCKA MYTH PELICHUS M WUIIOCTPAlUWU PEUICHUsS YPAaBHEHUU U
HEPABEHCTB;

5. chopMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHATHSAX, HACIX M
METOJAaX MAaTEMATHYECKOTO aHAJIN3A;

6. BIageHWE OCHOBHBIMU TMOHSATHUSAMH O IUIOCKUX M TMPOCTPAHCTBEHHBIX
TeOMETPUUYECKHX (PUTYypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMCHHUS
pacrno3HaBaTh HAa 4YEpPTEkKaX, MOACISAX M B PEAIBHOM MHUPE T€OMETPUUYECKHUE
burypsl; npUMeHEHNE U3YYEHHBIX CBOMCTB reoMeTpudeckux Guryp u Gpopmy s
peLIeHUsI TEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

7. cOpMUPOBAHHOCTH MPEACTABICHUN O MPOIECCaX U SBJICHUIX, UMEIOIIIX
BEPOSITHOCTHBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM
MUpe, 00 OCHOBHBIX MOHATHUSIX DJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH; yMEHUI
HAaXOJIUTh M OIICHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITUH B MPOCTEUIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapAaKTEPUCTUKH CIIyYalHbIX BEIUYHH;

8. BJIAJICHHE HABBIKAMHU HMCIIOJb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM
IIpY PEILICHUY 3a7aY;

9. chopmupoBaHHOCTH TpPEACTABICHUI O HEOOXOAMMOCTH JOKAa3aTENbCTB
MAaTEMATHYECKUX YTBEPKICHUN U POJIM aKCUOMATUKH B ITPOBEICHUN JI€TYKTUBHBIX
paccyXIeHUM;

10. chopMHUpOBaHHOCTh TMOHATUMHOTO armapara MO OCHOBHBIM pasjeiiam
Kypca MaTeMaTHKH; 3HAaHUI OCHOBHBIX T€OpeM, GOpMYI U YMEHUS UX MPUMEHSITH;
YMEHUSI JIOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAaHJAPTHBIE CIOCOOBI pelIeHUs
3a/1ay;

11. chopMHUPOBAaHHOCT, YMEHHUIl MOJETUPOBATh pEATbHBIE CHUTYaIlUH,
MCCIIEIOBATH MIOCTPOCHHBIE MOJIEIIA, UHTEPIIPETUPOBATH ITOJIYUYEHHBIN PE3YJIbTAT;

12.  chopMHpPOBAHHOCTh  MPEACTABICHUN 00  OCHOBHBIX  TOHSTHSIX
MAaTEMAaTUYECKOT0 aHajli3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBe/ieHHe (YHKIMN, KCHOJIb30BAaHUE TOJYYEHHBIX 3HAHUW MJiS OMHUCAHUS U
aHaJIM3a PealibHbIX 3aBUCUMOCTEW;

13. BnajgeHue yMEHHUSIMU COCTABJIEHUSI BEPOSATHOCTHBIX MOJEINIEH MO YCIOBHIO
3a/1aud M BBIYKMCIICHUS BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM 4YHCJE C
npuMeHeHueM (Gopmysl KOMOMHATOPUKHM UM OCHOBHBIX TEOpPEM TEOPHUU
BEPOSATHOCTEN; UCCIENOBAHUS CIYYANHBIX BEJIMYMH IO UX PACIIPEAECICHUIO;

14. onpenensiTh MPaKTUYECKOE HA3HAYEHNE OCHOBHBIX AJIEMEHTOB OAHKOBCKOM
CUCTEMBI;

15. paznmuuate BUABI KpeauTOB © chepy HUX HCHOIB30BAHUS, YMETh
PacCUUTHIBATH MPOLIEHTHBIE CTABKU 110 KPEIUTY;

16. pazymHOMY U 6€e30macHOMY (DMHAHCOBOMY TOBEICHHUIO;

17. mnpuMeHATH TPaBOBbIE HOPMBI TIO 3alUTe TMpaB MOTpeduTeneit
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(UHAHCOBBIX YCIIYT.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI M CIIUILIUHbI:

o0BeM 00pa3oBaresbHOM porpaMmbl — 240 4acoB, B TOM YHUCIIE:

paboTta 00yJarouMxcs BO B3aMMOJICHCTBUH C TIpernojiaBaresieM — 234 4acos;
MPOMEKYTOUHAs aTTecTanus B popme 3x3ameHa — 6 4acoB



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUATIIMHBI
2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bun yueOHoit padoThl Oobvem uacos

00beM 00pazoBaTEIHLHON MPOrPaMMBbI 240
paboTa 00y4Jaronuxcs BO B3aUMOJICUCTBUY C MIPENOAaBaTesieM 234

B TOM YHCIJIC:

1ab0paTOPHBIE 3aHATHS -
NPAKTUYECKUE 3aHATHUS 24
KOHTPOJIbHBIE PAOOTHI 8
CamocrosiTeibHasi pad0Ta 00y4aroIerocs -
IIpomesicymounas ammecmayus 8 popme dK3amena 6




2.2. TemaTu4yecKMid IVIAH U COIepP:KaHNE Y4eOHOM JUCUUIINHBI «MaTtemaTukay

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, IpakTU4YecKue 3aHSATHS, CAMOCTOSATEILHAS Oo0bem YpoBeHb
TeM pabdoTa o0yyaummxcs 4acoB OCBOEHMS
BBenenue 1 2 3
Conep:kanue y4eOHOT0 MaTepuaJia
1. Maremarrka B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMAIMOHHBIX TEXHOJIOTHSX U 2
MpaKTUYeCcKoH AesTenabHocTy. Llenu 1 3a1aun n3ydeHus: MaTeMaTHKU IPU OCBOSHUHU 2
npodeccuii CI10 u cnemmansaocteii CI10.
Pazpgen 1
Pa3BuTue noHsiTus o 12
4yHcIe.
Coaep:xxanue yueOHOro MaTepuaJia
Tema 1.1. 1. Ilenble u parMoHaIbHBIC YMCIIa. 2
Heabie u panHoHAIbHbIE 2. JleficTBUTENBbHBIC YKCIIA. 2 2
qncaa. JleHCTBHTeILHbIE 3. [IpnbnmxeHHbIe BEIYUCIICHHS. 2
qyucJa.
4. KOMIUIEKCHBIE YMCIIA. 4
KonTpoubsnas padora Nel mo teme: 2 3
«Pa3BuTHE MOHATHSA 0 YHCIE»
Pasznen 2
Kophu, crenenn n 28
Jorapu(pmsi.
Conep:xaHue yuedOHOro MaTepuaja
1. KopHur HaTypanpHOM CTENEHU U3 Yucia U UX cBoMcTBa. CTeneHu ¢ 5
Tema 2.1 palrioHaIbHBIMU TTOKA3aTENISIMH, UX CBONCTBA.
CreneHu ¥ KOPHH 2. CreneHu ¢ AeHCTBUTEIBHBIMU OKA3ATEISIMU. 2 2
3. CBOJCTBa CTEIEHH C JICHCTBUTEITLHBIM TIOKA3aTeIIeM. 2
4. Perenue 3a1a4 1o Teme: «ApudmMeTudeckue AeHCTBUS HAJl YHCITaMH, HAXOXK/ICHHE 9

PUOIIMKEHHBIX 3HAYCHUH BEJIMYMH ¥ TTOTPEITHOCTEN BHIYMCIICHUH (a0COIIOTHOM 1




OTHOCHTEJIBHOM ), CDAaBHEHHE YHCIIOBBIX BBIPKEHHI. )

5. Pemenue 3ana4 1o teme: «BpraucieHne u cpaBHEHUE KOpHEH. BoinoHeHne pacyeToB ¢

paguKaIaMu» 2
6. Pemenue npukiagHbIX 33124 0 TeMe «CTerneHn U KOPHUY. 2
IIpakTHyeckoe 3ansaTue Ne 1 1o reme:
«Penienne MppanMoHAJIbHbIX YpaBHeHnid. Haxo:kaenne 3Ha4YeHUH cTeneHeii ¢ 5
palMoOHATBHBIMY NOKa3aTeasiMu. CpaBHeHue creneneil. [lpeodpazoBanus
BbIPAJKEHUI, COlepKaIuX cTeneHu. Penienne nokasarejbHbIX YPaBHEHUID
Coaep:xanue yueOHOTro MaTepHaJia
1. OcnoBHoe J0orapupmMuyecKoe TOXIECTBO. JleciTuYHbIC U HATypaibHbIC 2
Tema 2.2 norapmme.u _
2. TlpaBuna neiictBuii ¢ norapudmamu. Ilepexo; K HOBOMY OCHOBAHHIO. 2
Jlorapudm. Jlorapudpm -
H— 3. Pemenue 3amau no teme: «Haxoxaenue 3HaueHui jorapudma mno
IPOU3BOJILHOMY OCHOBaHUIO. [lepexo/1 OT 0THOro OCHOBaHUS K IPYTOMY. 2
Brruncnenue u cpaBaenue norapudmos. JlorapudmupoBanue u
NOTEHIMPOBAHUE BBIPAKEHHUI. »
Coaep:xanue yue0HOro MaTepHaJia
Tema 2.3. 1. IIpeoGpa3oBaHue pallMOHANbHBIX, HPPALUOHATIBHBIX CTETIEHHBIX BBIPAXKEHUH. 2
IIpeodpa3oBanue 2. TIpeoOpa3oBaHue MOKa3aTEIbHBIX U JOTAPUPMHUECKIX BBIPAKECHHH. 2
ajaredpamyecKux 3. Pemenue 3agad no teme: «IpuOIMKeHHBIC BBIYHCICHUS U PEIIICHHS 9
BBIPAKCHHH IIPUKJIAIHBIX 3a7a9»
KonTpoubsnas padora Ne2 no teme: «KopHu, crenenu u Jiorapugmsi». 2
Paznen 3.
IIpsiMbIe ¥ MJIOCKOCTH B 18
NPOCTPAHCTBE
CoaepxxaHue y4eOHOIro MaTepuasa
Tewma 3.1. 1. BszauMmHOe pacnojoxkeHHe ABYX MpsIMbIX B pocTpaHcTBe. [lapamiensHocTh 2
IIpsiMble U NIOCKOCTH B npsiMOit M TIocKocTH. [lapannenpbHOCTh mToCKOCTEH
NPOCTPAaHCTBE
2. TlepneHAUKYISAPHOCTH NMPSIMOM U IUIOCKOCTH. [leprnenauKymnsp U HaKJIOHHas!. 2

VYros Mexay NpsMON U INIOCKOCTBIO.
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3. JIByrpaHHbIil yroj. YT0Jd MEXIY IUIOCKOCTIMH. [lepneHIuKyIapHOCTh ABYX

IIJIOCKOCTEM. 2
4. Teomerpuueckue MpeoOpa3oBaHUs IPOCTPAHCTBA: MapalljIeNIbHBIIN epeHoc, 9
CUMMETPHS OTHOCUTEJIBHO IJIOCKOCTH.
5. TlapannensHoe mpoektupoBanue. Ilnomans opToroHanbHOM MPOEKIIUH. 5
N300pakeHre mpoCTpaHCTBEHHBIX (UTyYD.
6. Pemenue 3agau no Teme: «Ilpu3Haku u cBOICTBA MapayuIeIbHBIX U 5
NEPHNCHAUKYJIAPHBIX IIJIOCKOCTCHU»
7. Pemenue 3agau no Teme: «PaccTossHUE OT TOUKH JI0 MJIOCKOCTH, OT IPSIMOH J10
IJIOCKOCTH, PACCTOAHUC MCIKAY IMJIOCKOCTAMU, MCKY CKPCIIHNBAIOIIUMUCA 1
PSIMBIMU, MKy TPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE
Pewenne 3anau o teme: «IlapaminenbHoe MPOEKTUPOBAHUE U €TI0 CBOMCTBA.
Teopema o TIOMIaAM OPTOTOHAIBHOM MPOEKIIUM MHOTOYTOJIbHUKA. B3aumHoe 1
pacrosoXeHue NPOCTPaHCTBEHHBIX (GHUTYP»
IIpakTuuyeckoe 3ansitue Ne2 nmo reme:
«IIpM3HaKM B3aUMHOI0 PacCI0JIOKeHHMS NPAMBIX. YTO0J MexAy NpaMbIMH. B3aumuoe
pacmnoJio:keHue NpsIMbIX U M1ockocTeil. [lepnenanky/sip 1 HAKJIOHHAS K IJIOCKOCTH. 2
YroJ Mekay NpsAMOH M IJIOCKOCThIO. TeopeMbl 0 B3AUMHOM PacCIOJIOKEHUH NPAMOH
U I1ockocTH. Teopema o Tpex nepneHIMKYJIsIpax»
KonTposbnas padora Ne3 no teme: «IIpsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE» 2
Pasnean 4. 30
OCHOBBI TPHTOHOMETPHH.
Conep:xxanue yueOHOro MaTepuaJia
1. Paguanunas mepa yria. 2
Tema 4.1. BpamarensHoe qBrKeHUE. 2
OcHOBHBIE IOHSATHS 3. CuHyc, KOCHHYC YHCIIA. 2
4. TaHreHc ¥ KOTaHT€HC YHCIA. 2
5. Pemenue 3agau no Teme: «PaguaHHbIil METOJ] H3MEPEHUS YTIIOB BPAIICHUS U 5
CBSI3b C IPaJyCHOM Mepoii»
Tema 4.2. Copepxxanue yueOHOIro MaTepuasa
OcHOBHbIE 1. ®opMyIibl IPUBEICHUS. 2
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TPUTOHOMeTPHYeCKHe 2. DOpMyIbI CIOKECHHUS. 2
TOHKAECTBA 3. ®opMyIibl HOJOBUHHOTO yriyia. DOPMYIIbI yIABOECHHS. 2
Conep:kanue y4eOHOT0 MaTepHuaa
1. TIpeoOpa3oBaHue CyMMbI TPUTOHOMETPHUECKUX (DYHKIIUN B IPOU3BEICHUE U
Tema 4.3. IPOM3BEACHUS B CyMMY. BbIpaXkeHre TpUroHOMeTpU4ecKUX (QyHKIUI uepes 2
IpeobpasoBanus TAHI'€HC TIOJIOBUHHOI'O apryMEHTA.
apoct e IIpakTnyeckoe 3ansitue Ne 3 mo reme:
TPUTOHOMETPHYECKUX
BbIPaKEeHHH «OCHOBHBIE TPHTOHOMETPHYECKHE TOXKIECTBA, (POPMYJIbI CJI0KEHHS, YIBOCHHS, 2
npeodpa3oBaHue CyMMbl TPDHTOHOMETPUYECKHX (DYHKINI B IPOM3BeleHHeE,
npeodpasoBaHue NPoN3BeAeHUs TPUTOHOMETPHYECKUX (DYHKIMI B CYMMY»
Coaep:xanue yueOHOro MaTepuaJia
1. [IIpocreiiie TPUroHOMETPUIECKUE YPABHEHUSL. 2
Tema 4.4. 2. Tlpocreiiine TpUroHOMETPUIECKUE HEPABEHCTBA. 2
TpuroHomerpuueckue 3. Pemenue 3amau no reme: «OOpaTHbIe TPUTOHOMETpHUUECKUE (DYHKIIUU: apKCUHYC, 5
YPaBHCHMA N APKKOCHHYC, apKTaHI'€HC, AapKKOTAHT€HC».
HEpPaBEHCTBA 4. Pemenue 3a1a4 1o teme: «IIpocreiiliie TPUrOHOMETPHIECKUE 5
YpaBHEHHUS U HEPABEHCTBAY.
KonTpoubnas padora Ne 4 no reme «OCHOBBI TPHTOHOMETPHI 2
Pazneu S. 16
KoopauHaTtbl M BeKTOpHI
Conep:xanue yueOHOro MaTepuaJia
1. IIpsmoyromnbHas (1ekapTOBa) CUCTEMa KOOPIUHAT B pocTpaHcTe. Dopmyrna 9
pacCTOSTHUS MEXITy IByMsI TOUKaMH.
2. YpaBHeHHs cepbl, TTIOCKOCTH U TIPSMOH. 2
3. Bexrtopsl. Moayis BekTopa. PaBeHcTBO BekTOpoB. Cll0jkeHHE BEKTOPOB. 5
YMHOKEHHE BEKTOpa Ha YnCiI0. Pa3znokeHne BEKTOpa M0 HAIPABIEHUSIM
4. VYron mexnay aAByMms Bektopami. [Tpoekius BekTopa Ha ocb. KoopanHaTs
BekTOpa. CKaJIpHOE MPOU3BEAECHNUE BEKTOPOB. Mcroip30BaHne KOOPAUHAT U 2
BEKTOPOB IPU PEIICHUN MAaTEMAaTUYECKUX U MPHUKIAIHBIX 3a/1au.
S. MuddepeHunpoBaHHbI 3aUeT 2
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6. Pemenue 3amau mo Teme: «YpaBHEHHE OKPYKHOCTH, CPEPHI, MIOCKOCTH.
Paccrosinue mexay Toukamu. JIeHCTBUS ¢ BEKTOpamMu, 3a1aHHBIMU
KoopauHaramu. CKasipHOE MPOU3BEICHHE BEKTOPOB. BekTopHoe ypaBHeHHE
MPSMON U INIOCKOCTH. MICIIOp30BaHNE BEKTOPOB IPH J10KA3aTEIbCTBE TEOPEM
CTEPEOMETPUM

7. Pemenue 3agau mno teme: «BekTopHOE ypaBHEHUE MPSIMOI U MJIOCKOCTH.
Hcnonp30BaHre BEKTOPOB IPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHI

IpakTnyeckoe 3ansitue Ne 4 mo reme:
«BekTopsbl. [leiicTBusA ¢ BekTopamu. /lekapToBa cucremMa KOOpAMHAT B

MPOCTPAHCTBE

Pa3nen 6
DOyHKIUH U rpaduku.

18

Tema 6.1
DOyHKIUH.

Coaep:xanue yueOHOTr0o MaTepHaJia

1. OO6nactp onpeneneHusi, MHOKECTBO 3HAUEHUH U TpapuK PyHKINH.
[TocTpoenue rpadukoB GpyHKIUH, 3aJaHHBIX PA3ITMYHBIMH CIIOCOOAMH.

Tema 6.2
CaoiicTBa yHKIHIA.

Conep:xanue yueOHOTro MaTepuaJia

1. MOHOTOHHOCTB, YCTHOCTb, HCYCTHOCTD, OTPAHUYCHHOCTD, ICPUOJUIHOCTD.

[TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HAYCHUSI.

Touku skcTpemyma. I'paduueckast HHTEpIIpeTaIysl.

2. Ilpumeps! GpyHKIMOHATBHBIX 3aBUCUMOCTEN B pealIbHbIX MpoLeccax U SBICHUSIX.
Apudmernueckue onepanuu Haa GyHKIUIMUA. CrioxkHas GyHKUIUS (KOMIIO3UIINA).

[ToHsiTHE O HEMPEPHIBHOCTH (PYHKIIUU.

Tema 6.3
Oo6paTHble pyHKIMU.

Coaep:xxanue yueOHOro MaTepuaJia

1. Ob6nacte onpenenenus u 001acTh 3HAUEHUH 00paTHON (HYyHKIMH.
I'paduk obpaTHON QyHKIUH.

IIpakTyeckoe 3ansaTue Ne S o reme:
«Obaactp onpenenenns pynkuuii. [IpeodpazoBanue rpadpukoB QpyHKIHII»

Tema 6.4
CreneHnble,
noKa3areJjbHble,

Conep:kaHue y4eGHOr0 MaTepuasa

1. OmpeneneHus CTENEHHBIX, TOKA3aTENbHbBIX U JOrapuPpMHUUECKUX QYHKIMHA, UX
CBOICTBa U rpaduKH.
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JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
GyHkumu.

2. TlpeobpazoBanus rpadukos. [lapannenbHblit HepeHoC, CHMMETPUS OTHOCUTEIBHO
0CEH KOOPAMHAT U CHMMETPHUS OTHOCHUTEIIbHO HayaJla KOOPJANHAT, CAMMETPHUS
OTHOCHUTEIILHO MPSMOH Y = X, paCTsSHKCHHE U CKaThe TpaduKoB BIOJb OCer
KOOpJIMHAT.

3. OmnpexneneHusi TPUrOHOMETPUYECKUX (PYHKIMMN, MX CBOMCTBA U IpadUKH.

IIpakTuyeckoe 3ansitue Ne6 mo teme:

«IIpumepsl 3aBHCHMOCTE MeK1Y NNepeMEHHBIMHU B PeAJIbHbIX IIPOLeCcCax U3
CMEKHBIX TucunIiuH. Onpenenenue gyukuuid. [loctpoenne u yrenue rpadukon
¢pynkuuii. UccaenoBanmne pynkuun. CpoiicTBa JIMHEIHOM, KBAIPATHYHOM,
KYCOYHO-JINHeIHOH U Apo0Ho-1uHeliHoN ¢pyHkunii. HenpepbiBHbBIE 1
nepuoanyeckue GpyHkunu. CoiicTBa U rpa)MKy CHHYCAa, KOCHHYCa, TAHTEHCA U
KoTtanrenca. Qoparnsnie pyHkuuu u ux rpapuxku. O0paTHble TPUTOHOMETPHYECKHUE
¢pynkuun. I[IpeodpazoBanus rpadpuka pynkuuu. 'apmonnyeckue Koyie0anms.
IIpukaaanbie 3aga4m)

Pasznen 7.
MHOrorpaHHUKH U
KpYIJIbIe TeJa.

26

Tema 7.1.
MHoOrorpaHHUKH.

Coaep:xxanue yueOHOro MaTepuaJia

1. Bepmmnsl, pebpa, rpaHi MHOrorpaHHuka. PazsepTka. MHOrorpaHHble yribl.
Brinykiibie MHOrorpanHuki. Teopema Oitsiepa.

2. Tlpmsma. Ilpsimas u HakIoHHas npu3Ma. [IpaBuibHAs mpu3Ma.
[MTapannenenunen. Ky6.

3. Tupamupa. IlpaBunbHas nupamuaa. YcedenHas nupamuja. Terpasap.

4. Cummetpuu B KyOe, B mapajienenurnee, B npusme u nupamuje. CedeHus
Ky0a, IpU3MBbl U TUPAMU/IBL.

5. TlpexacraBneHue o MpaBUILHBIX MHOTOTPaHHHUKAX (TeTpadpe, Kyoe, OKTasape,
JIOJICKAdAPE U UKOCAdPE).

IIpakTHyeckoe 3ansATHE N 7 O Teme:
«Pa3u4HbIe BU/IbI MHOTOTPAHHUKOB. X H300pa:keHus

Tema 7.2.
Tesa 1 moBepxXHOCTH

Conep:kaHue y4eGHOr0 MaTepuasa

1. Hwmuaap u koHYC. Y ceueHHbIN KoHyc. OCHOBaHHE, BRICOTA, OOKOBAs IOBEPXHOCTH U
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BpaleHus TIOJTHAS! TOBEPXHOCTh IMIIMHIPA M KOHYCa, 00pa3yrorasi, pazBepTka. OceBble CeueHUsI
U CEYEHHS, TapAJLICIIbHBIE OCHOBAHHMIO.
2. Iap u cdepa, ux ceuenus u mwiomaas. KacatenpHas miockocTsb K chepe. 2
IIpakTHyeckoe 3ansaTHe Ne 8 mo Teme:
«Ilnomaab moBepxHocTH. Buabl cumMeTpuii B npocTpancTte. CHMMeTPHUSA TeJl 2
BpallleHus] © MHOTOTPAHHUKOBY
Conep:kanue y4eOHOT0 MaTepuaJia
1. O6bem u ero uzmepenue. Popmyiel 00beMa Kyda, MPSIMOYTOJIbHOIO 2
napajie/ieuIe/a.
Tema 7.3 2. ®opmyibl 00beMa MPU3MBI, HUIUH]IPA, IUPaAMHIbI, KOHYCA U I1apa 2
HN3mepenusi B reoMmeTpun ' ’ ’ ’ )
3. IlomoGue Ten. OTHOIIEHUS TIIOMIACH TOBEPXHOCTEH M 00BEMOB TTOTI0OHBIX TEI. 2
IIpakTuyeckue 3ansaTus Ne 9 o reme: 2
«CeueHusi, pa3BepTKH MHOTOTPAHHUKOB. BhIunciieHne 00beMOB»
Paznen 8.
Hauasno maTeMaTH4ecKoro 24
a”HaJun3a.
Coaep:xanue yue0HOro MaTepHaJia
1. CmocoObl 3a1aHus ¥ CBOWCTBA YUCIIOBBIX MocienoBareabHocTel. [lonsTue o
npezene mocieaoBaTeabHocTH. CyIecTBOBaHUE Tpeieia MOHOTOHHON 4
OrpaHUYE€HHON NOCIEI0BATEIbHOCTH.
Tema 8.1. 2. CymmupoBaHue MociieaoBaTeNibHoCTel. beckoHeuHo yObIBaromiast 5
Mocse0BaTeILHOCTH. reOMETPUYIECKasl TPOTPECCHsI U €€ CyMMa.
3. Ilpaktudeckoe 3aHATHE TTO TeMe: «HUCITOBAs TOCIENOBATEIHHOCTD, CIIOCOOBI €€
3a/laHusl, BEIYUCIICHUS YWICHOB TocenoBaTenbHoCcTH. [Ipenen 4
MOCJIEeI0BATENbHOCTU. beCKOHEUHO yObIBaroIas TeoMEeTpHUYECKasi IPOrPecCHsi»
Conep:xaHue yueOHOro MaTepHaa
Tema 8.2. 1. TlonsTHe o npou3BOAHON QYHKIMH, €€ TeOMETPUUECKU U (PU3NUECKHI CMBICII. 9
IIpousBoanas. YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKIUH.
2. Tlpow3BomHBIE CYMMBI, pa3HOCTH, IPOU3BENICHIsI, YacTHBIE. [Ipon3BoIHEIE 2
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OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIUH.

3. TlpuMeHeHue MPOU3BOAHOMN K UCCIICOBAHUIO (PYHKIIMIA U TIOCTPOCHHUIO 2
rpadukoB. [Ipon3BoHbIe 00paTHON (DYHKIIMK ¥ KOMIO3UITUN (DYHKIIHH.
4. TlpuMepsl UCTIOJIb30BAaHUs TPOU3BOAHOM I HAXOXKACHUS HAMITYYIIETrO PEIIeHUs
B IIPUKJIA/IHBIX 3ajja4ax. 1
W3 vero ckiagpiBaeTcs miara 3a kpeaut. Kak codupaTs U aHaTU3upOBaTh
nH(GOPMAIIHIO 0 KPETUTHBIX MPOIYKTaX
5. Bropas npousBoaHas, ee reoMeTpruuecKuil U puzndeckuii cmbici. Haxoxaenue 5
CKOPOCTH JIJIsl IIpoliecca, 3aJaHHOro (OpMyIoi U rpad koM.
6. Pemenue 3amau no Teme: «YpaBHEHUE KacaTeNbHOM B 00meM Buze. [IpaBuna u
dbopmynel quddepeHIpoBaHus, TA0IHUIIA TPOU3BOIHBIX IEMEHTAPHBIX 1
(GYHKIHI.
Hccnenoanue pyHKIMU C TOMOIIBIO MPOU3BOAHOM. HaxoxieHue HaubompIero, 9
HAMMEHBIIETO 3HAYCHUS  SKCTPEMAIbHBIX 3HAUYCHUH (DYHKIIHH.
IIpakTuyeckoe 3ansaTue Nel0 nmo reme: 5
«IIpou3BoaHAs: MEXAHUYECKUIl U TeOMEeTPUYECKNI CMBICJI IIPOU3BOIHOIN»
Paznen 9.
HuTerpan u ero 14
NpUMeHeHHe
Conep:xanue yueOHOro MaTepuaJia
1. IlepBooOpa3nas. HeonpeneneHnHplil uHTErpal. 4
2. HenocpencrBenHoe uHTErpupoBanue. IHTerpupoBaHue METOIOM 3aMEHbI 5
NIEPEMEHHOI.
Tema 9.1. Onpenenennslii naTerpan. ®opmyna Hetorona—JIefiGHuIA. 2
ITepBooGpa3nas n
HHTErpa. HpHMeHeHI/{e OMPE/ENEHHOr0 HHTErpaa Als HaXOKICHH I10Maan 5
KPUBOJMHEHHOW TpaNeIHH.
5. Ilpumepsl npuMeHEHUs MHTETpasia B (pU3MKE U TEOMETPHH. 2
IIpakTHyeckoe 3ansitue Nell o reme:
«MHTerpan n nepsoodpasunas. Teopema Hororona—Jleii0nnna. Ilpumenenune 2
HHTErpajia K BbIYUCIeHUI0 GU3NYeCKHX BeJIMYUH H IUI0IAael»
Pa3nea 10. 12
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KomOunaropuka.

Coaep:xanue yueOHOT0 MaTepHaJia

1. OcHoBHBIEC TOHATHS KOMOMHATOPHUKHU. 2
2. 3amauyu Ha MOACYET YMCIa pa3MEIICHHA, TEPECTaHOBOK, COUCTAaHUH. 2
Pemenue 3a1ay Ha nepe0op BapHaHTOB.
3. ®opmyna 6uroma HerotoHa. 2
4. CpoiicTBa OMHOMUHAIBHBIX KOX(D(DHUITUESHTOB. 2
5. Tpeyronbuuk Ilackais. 2
IIpakTuyeckoe 3ansaTue Nel2 no reme:
«HMcropus pasBUTHA KOMOMHATOPHKH, TEOPUHU BEPOSTHOCTEH U CTATUCTHUKH U UX
POJIb B Pa3IMYHBIX c(hepax yeioBedecKoi ku3HenessTeIbHOCTU. [IpaBuia 2
KOMOMHATOPUKHU. PenieHne koMOMHATOPHBIX 3a1a4. Pa3menienns, coueTaHnus u
nepectanoBKU. bunom Heiotona u Tpeyrosbnuk [ackans. Ilpukiaaaabie 3axaum»
Pa3zpea 11.
DJIeMeHThI TeOpuu
BEPOSITHOCTH U 10
MaTeMaTH4YeCKOH
CTATHCTHKH.
Coaep:xanue yueOHOTro MaTepuaJia
1. CoObiTHe, BEpOSTHOCTH COOBITHS, CIOKEHHE U YMHOKEHHE BEPOATHOCTEH. 2
[TonsiTHe 0 HE3aBUCUMOCTH COOBITHA.
Tema 11.1. 2. JluckpeTHas cmy4aiiHas BEIWYMHA, 3aKOH €€ pacrpeaeneHus. YncnoBbie
DJIeMeHThI TeOpuu XapaKTEPUCTUKH JTUCKPETHOM CIly4aiiHOW BeInuuHbL. [IoHATHE O 3aKOHE 2
BEPOSITHOCTEI. OOJIBIINX YHCE.
3. Pemenue 3amau o Teme: «Knaccuueckoe onpeaeneHue BEpOsSTHOCTH, CBOMCTBA
BEPOATHOCTEM, TEOpEMa O CYMME BEPOSTHOCTEN. Bhruncienue BepoITHOCTEN. 1
[Tpuknanueie 3agaun. [IpeacraBienne uncnoBbIX qaHHbIX. [[puKiagHbie 3agadmy
Tema 11.2. Coaepxxanue y4yeOHOIro MaTepuasa
DJIeMeHThbI 1. TlpencraBnenue qaHHBIX (TAOIUIIBI, AMATPAMMBI, TpadUKH ), TeHEpaTbHAS 2
MaTeMaTH4YeCKOH COBOKYITHOCTb, BEIOOPKA, cpeiHee apuMeTuuecKoe, MeuaHa.
CTATHCTHKHU. 2. Tlousarue o 3agauax MaTEMAaTHYECKOM CTaTHCTHKH. 2

(B hopMe MHTEPAKTUBHOTO 3aHATHUS — METOJ IPOCKTOB)
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3. Pemienue npakTHUeCKUX 3a7a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB. 1
Pa3znen 12.
OcHOBBI (pMHAHCOBOI 9
TPaMOTHOCTH
Conep:kanue y4eOHOT0 MaTepuaia
Tema 12.1 1. bank u OaHKOBCKHE JCTIO3UTHI. BriusiHue HHQIIAINN Ha CTOUMOCTh aKTHBOB 1
Jeno3ur 2. Kaxk cobupaTh 1 aHaTM3UpoBaTh HHGOpMaLKIO 0 OaHKe N OAHKOBCKUX MPOJYKTaxX 2
3. Kak unrtare u 3aKi04aTh JOroBop ¢ 0aHKOM. YTIpaBieHHE PUCKAMU MO JACTIO3UTY 1
1. Kpenutsl, Buibl 0aHKOBCKHX KPEIUTOB JJIsl PU3MIeCKuX Jull. [IpuHImIbI 1
KpeAUTOBaHUs (TJIATHOCTh, CPOYHOCTH, BO3BPATHOCTD)
2. U3 gero ckiagpIBaeTcs muata 3a kpeaut. Kak cobupars u aHaau3upoBaTh 9
Tema 12.2 MH(GOPMAIIMIO 0 KPETUTHBIX MPOIYKTaX
Kpeaur 3. Kak yMeHbIIHUTH CTOUMOCTH KpeanuTa. Kak uuTath M aHaIM3upOBaTh KPEIUTHBIH 1
noroBop. Kpenutnas ucropus. Konnekropckue areHTCTBa, UX npaBa M 00513aHHOCTH
4. KpenuT Kaxk 4acTh JMYHOTO (PMHAHCOBOTO IUIaHA. THIIMYHBIE OMIMOKYU PU 1
UCIosb30BaHuu Kpeauta. [lpaktukym: keiic «Ilokynka MammHb)
Paznen 13.
YpaBHeHus u 15
HepPaBeHCTBA.
Conep:xanue yueOHOTro MaTepuaJia
1. PauuonanbHbIe, UppallMOHATBLHBIE, TOKA3aTENbHBIE U TPUTOHOMETPHUECKHE 1
YpaBHEHHUS U CUCTEMBI.
T 2. PaBHOCHMIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. 1
eva 13.1. 3. OcCHOBHBIE ITPUEMBI UX pelIeHH (pa3IoKeHNe Ha MHOKUTEIHN, BBEJICHHE HOBBIX
YpaBHeHMSI M CUCTEMBbI N 2
ypaBHEHM. HEHM3BECTHBIX, MOICTAHOBKA, TpaduuecKuii 1\:[6TOI[). _
4. Pemenue 3anad no teme: «KopHu ypaBHeHU. PaBHOCHIIBHOCTH ypaBHEHUH. 1
[Ipeobpa3oBanue ypaBHEHUII»
5. Pemenue 3agau no Teme: «OCHOBHbBIE PUEMBI pEIIEHUs ypaBHEHU. Perienue 1
CHUCTEM YpaBHEHUN»
Tema 13.2. Conep:xxanue yueOHOro MaTepuaJia
HepaseHncrsa.
1. PauuonanbHble, HppallMOHATILHBIE, TOKA3aTENbHbIE U TPUTOHOMETPHUECKHE 2
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HepaBeHCTBAa. OCHOBHbBIEC IPUEMBI UX PELICHUS.

2. Tlpuknaanbie 3agauu. [[puMeHeHNEe MAaTEMAaTHIECKUX METOJIOB JIJIsl PEIICHUS

COJIepKaTeNbHBIX 33/1a4 U3 PA3IMYHBIX 00JIacTel HAYKU U TPAKTHKH. !
Tema 13.3. Conep:kanue y4eOHOT0 MaTepuaJia
Hcnoib30BaHue CBOMCTB U 1. Meton naTepBainoB. M300paxeHne Ha KOOPAMHATHOMN MIIOCKOCTA MHOKECTBA 9
rpagukoB GpyHKUMIi Ipy pelIeHrnid ypaBHEHUN 1 HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHUCTEM.
pelleHuH YpaBHeHU 1 2. Pemenue 3am1a4 o teme: «lcronp30BaHue CBOWCTB U rpauKOB (PYHKITUH AJIs 5
HEPaBEeHCTB. pelieHusl ypaBHEHHUI 1 HEPABEHCTBY
[ToBTOpHTENTEHO-00001IIaOIIIEE 3aHATHE 2
Bcero 234

J111g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CleAyIonne 0003HAUCHUS:
1. — o3HaKOMUTENLHBIN (y3HABAHHUE paHEE N3YUYEHHBIX OOBEKTOB, CBOMCTB);
2. — penpoOAYKTHUBHBIN (BBIIIOJIHEHUE AEATEILHOCTH M0 00pa3ily, MHCTPYKIUU WM O]l PYKOBOJICTBOM);

3. — IPOYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE IEATEILHOCTH, PEIICHHE TIPOOIEMHBIX 3a/1a4).
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IIpumepHas TeMaTuka pedepaToB, 10KJIAA0B U MHAUBHIYAJIbHBIX IPOEKTOB

Hcropust nosiBiieHus anreOpbl Kak HAyKU.

Anre0Opa: OCHOBHbIEC Hayala aHau3a.

CBs13b MATEMATHKU C IPYTUMH HAYKaMHU.

Omnpenenenue 31eMeHTapHbIX QYHKIUH.

HcTopust MosBIIEHNS KOMIUIEKCHBIX YHCEIL.

CyImHOCTh TUHEHHOMN 3aBUCUMOCTH BEKTOPOB.

MaTteMaTnyeckue roIoBOJIOMKH M UI'PbL: CYIIIHOCTb, 3HAYEHHUE U BUJIBI.

OCHOBBI MATEMATHYECKOTO AHAIN3A.

. MeToapl pellieHus TUHEHHBIX YpaBHEHUH.

10 MeTonb! peliieHrs HeJTMHEHHBIX YpPaBHEHU.

11.OcHoBonosararonme KOHIENIUI MaTEMaTUYECKON CTATUCTUKHU.

12.PemieHne cMEIIaHHbIX MaTEMaTUYECKUX 3a/1a4.

13.BpIuncieHne TPUroHOMETPUYECKUX HEPABEHCTB.

14 Matematuyeckas guiocodpusi ApuCToTers.

15.0cHOBHBIE TPUTOHOMETPUYECKUE (DOPMYJIBI.

16.Marematuk Ditsiep U €ro HaydHbIE TPYAbI.

17.Cy1HOCTh aKCUOMATHYECKOTO METO/IA.

18.JlekapT u ero MaTeMaTHYECKHE TPY/IBbI.

19.0OcHOBHBIE KOHIICTIIMY MAaTEMAaTHKH.

20.Pa3BuTHE JTOTUKY U MBIIIICHUS HA YPOKAaX MAaTEeMAaTHUKH.

21.CoBpeMeHHBIE OTKPHITHS B 00JIACTH MAaTEMaTHKH.

22 .Ilpenensl U MPOU3BOAHBIC: CYIIHOCTh, 3HAUEHUE, BBIYUCIICHHUE.

23.Y IUBUTEIBLHOE YUCIIO 7.

24.0OcHOBHas TeopemMa ajreopsl.

25.Benukas Teopema depma.

26.I'eomeTpus JIobaueBckoro.

27.I'eometpust Pumana.

28.Xaoc 1 ero MaTeMaTH4ecKoe OMUCaHue.

29.Yucna ®uboHayyw.

30.Benukre MaTeMaTHKH M UX BKJIQJ B HAYKY.

31.0160p KpuTepueB uia aHanu3a WHGOpMAUU O OaHKE M TMPEJOCTABISEMBIX UM
ycllyrax B 3aBUCUMOCTH OT (DUHAHCOBBIX LEJIEH 3aeMIIUKA.

32.CpaBHUTENbHBIA aHaIU3 (UHAHCOBBIX MHCTUTYTOB Jii BbIOOpa KpeauTa Ha
OCHOBE MpeJjiaraeMbix KpuTepHreB (IPOLEHTHBIX CTABOK, CIIOCOOOB HAYMCIICHHMS
IIPOLIEHTOB U APYTHX YCIOBUH.

33. AHann3 BO3MOXKHOCTEH WHTEPHET-0aHKUHTA JIsl PeIICHUS TEKYINX U
NEPCIIEKTUBHBIX (PMHAHCOBBIX 3a/ad.

34.AHanu3 MpeuMyIIeCTB U HETOCTATKOB KPAaTKOCPOYHOTO U JOJITOCPOUYHOTO 3aiMOB.

CoNOOR~LDE
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VYyeonas qucuumuinHa «Marematnka» uzydaercs B 1 u 2 cemectpax. Y MEHHUs
Y 3HaHM, NPUOOPETEHHBIE TPU U3YUYEHUN YUEOHOH NuCHUIUIMHBI «MaTtematukay,
SBJISIFOTCS OCHOBOH JULSL OCBOCHMS €CTECTBEHHO — HAy4HBIX,
o011enpopecCUOHANbHBIX JUCIUILINH U MEKIUCIUILIMHAPHBIX KYPCOB.
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3. YCJIOBUS PEAJIU3ALIMA ITPOTPAMMBI YYEBHOM JUCITUTIJIAHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jlannas pabodas mporpaMma peaan3yeTcs B kabuHere «MaTemaTHuKay.
O6opynoBanue kabuHeTa U paboINX MeCT KaOUHETA:

— paboumue MecTa Mo KOJUYECTBY 00yUYaroIuXcs (CTOJI, CTYJIbsl ayAUTOPHBIE);
— mKappl-CTEIUTAXKU  JJIS  pa3MEIeHUs  y4yeOHO-HArJSAHBIX  MOCOOMM U

JIOKyMEHTAIUU;

obopyioBaHHOE pabodee MeCcTo IpenoaaBaresis (CTol, KPecio);

TIJTAKaThI IO pa3jeiaM | TeMaM IMPOTPAMMBEI;

TexHudyeckue cpencTBa 00yIeHHUS:
— IMoaxmrouenue k cetu Muatepuer (Wi-fi)
— DKkpaH (IEepPEeHOCHOI)

3.2. ”TH®OPMALIMOHHOE OBECIIEYEHUE OBYUEHUSA
OcHoBHas nuTeparypa

1.Omenpuenko B.I1. Maremartuka: yueonuk, Mocksa POOTAP-Menua, 2020 r.
2.boromonos, H. B. Marematuka : yueOnuk nnst CI1O / H. B. boromonos, I1. H.
Camoitnenko. — Mocksa : U3garensctBo IOpaitt, 2019. — 401 c. — Teker :
anektpornbii  //  OBC  MOpaiir : [caiir]. — URL: https://biblio-
online.ru/bcode/433286

3.boromonog, H. B. Anrebpa u Hayana aHanuza : yaeOHOE OcOOUE 1JII CPEIHETO
npodeccuoHanbHoro oopasonanus / H. B. boromosioB. — Mocksa : M3naTenscTBo
FOpaiit, 2022. — 240 c. — (IIpodeccuonanproe odpazoanue). — ISBN 978-5-
534-09525-8. — Texkcr : snexTponHsblii // ObpazoBatenbHas 1uatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/489977

4 Jlapun, C.B. Aunre6pa: MHOrowieHsl : y4dyeOHOE TOCOOME ISl CPEIHEro

npodeccruoHanbHoro obpaszopanusi / C. B. Jlapun. — 2-¢ u3m., ucnop. W JIOM. —
Mocksa : WznmarensctBo IOpaiit, 2022.— 136 c.— (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-07828-2. — Tekct : oIeKTpOHHBIA //
OO0pazoBaTenbHas matgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/493544
5.I'yces, B. A. T'eomerpus : yueOHOe mocodue sl CpeaHero npodeccuoHaIbHOTO
oOpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodseB. — 2-e uzn., ucp.

5 mon. —  MockBa : H3nareanscTBO IOpaiir, 2021. — 280 c. —
(ITpodeccuonansHoe obOpazoBanue). — |ISBN 978-5-534-08897-7. — Tekcr :
anekTpoHHbIt // OOpaszoBarenvHas 1atdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/474920
6.boromonoB, H.B. T'eomerpusi: yueOHOe mocobWe UIsI  CPEIHETO

npodeccruonanbHoro oopasosanus / H. B. boromomoB. — Mocksa : M3gaTenbcTBo
FOpaiit, 2022. — 108 c. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-
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534-09528-9. — Tekcr : anexTponHblid // Obpa3zoBatenbHas iardopma KOpaiit
[caiit]. — URL.: https://urait.ru/bcode/489978

7.Atanacsn  JI.C. T'eomerpusi. 10-11 xmaccsl: y4ue®d mans  oOmieoOpa3oBar.
VYupexnenuit: 6azosbiit U npodus. yposuu /[JI.C. AranacsH, B.®. byrysos, C.b.
KanomieB u np.] — 22-e uzn. — M.: Ilpocsemenue, 2018.-255 c.: mi1. — (MI'Y-
IITKOJIE)

8.bammakor M. M. Maremaruka: y4eOHUK IS CTYI. YUPEKISHUM cpel. mpod.
oOpazoBanus. — 3-o¢ u3a. - M., 2017.

9.bammakoB M. U. Matemaruka. COOpHUK 3a1a4 TpodUIbHON HampaBIeHHOCTH!
yueb. mocobue sl CTyI. YUpexaeHuil cpen. mpod. oOpasoBanus. — 4-oe u3l.,
ucnp. - M.: U3natenbckuii nenTp «Axagemusi», 2017. - 208 c.

10.boromonos, H. B. Maremaruka. 3agauu ¢ pemenusimu B 2 4. YacTs 1: yuebHoe
nocooue mms CIIO / H. B. boromomoB. — 2-¢ w3a., ucnp. u mom. — M.:
N3narensctBO FOpaiit, 2017. — 364 c.

11.boromonos, H. B. Maremaruka. 3anauu ¢ pemeHusiMu B 2 4. YacTs 2: yueOHOe
nocoobue nmus CIIO / H. B. boromomoB. — 2-¢ u3i., uchnp. U jgorn. — M.:
N3narensctBo FOpaiit, 2017. — 285 c.

12 lanunarep, B. A.Marematuka: TpPUTOHOMETPUYECKHE YpaBHEHUS U
HepaBeHcTBa: yueOHoe nocodbue mia CIIO / B. A. lanunrep. — 2-e u3l., Uctp. u
nomn. — M. : I3narensctBo FOpaiit, 2017. — 136 c.

13.lopodeeBa, A. B. Maremarnka. COOpHHUK 3a7a4 : y4eO.-mIpakT. MOoCcoOHue s
CIIO / A. B. HopodeeBa. — 2-¢ uzn. — M. : UzmatensctBo IOpaiit, 2017. —
176 c.

14 . Kpemep, H. IlI. MaremaTuka jy1s Kojuiemkent : yaeoHoe nocodue as CITIO / H.
III. Kpemep, O. I'. KoncrantunoBa, M. H. ®punman ; nox pea. H. . Kpemepa.
— 10-e m3x., mepepad. u gon. — M. : U3zmatenscTBo FOpaiit, 2018. — 346 c.
15.1IpaconoB, B.B. 3amaun no crepeomeTpun: YueOHOE mocodOue [DNeKTPOHHBIH
pecypc]: yueb. mocobue — DnekTpoH. 1aH. — Mocksa: MITHMO, 2016. — 350 c.
HuTepHeT-pecypcesb:

OBC «Jlanp» [DnekTpoHHbIN pecypc]| — Pexxum gocryna:
http://e.lanbook.com/books/

9BC « IPRbooks.ruy [DnexTponHslii pecypc] — Pexum goctyma:
http://www.iprbooks.ru/

OBC «ibooks.ru» [DnexTpoHHbI# pecypc]| — Pexxum moctyna:
http://www.ibooks.ru/

9bC IOPAUT — [DnexkTponHbIl pecypc]| Pexxum gocrtyna:
http://www. urait.ru

OAO PX]JI http://www.rzd.ru/

http://fipi.ru/
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4. KOHTPOJIb Y OIIEHKA PE3YJIBbTATOB OCBOEHHUS YUEBHOM

JTUCHUTIIAHBI

KoHTpomb 1 olleHKa pe3yJIbTaTOB OCBOCHHS JUCIUIUIMHBI OCYIIECTBIISICTCS MPETIOIaBaTeNIeM B
MPOIIECCE MPOBEICHUS MPAKTUICCKHUX 3aHATHH, a TAK)KE BBIMTOJIHCHUS 00YyJatOIUMUCS
WH/IMBUYAJIbHBIX 3a/IaHUH, TPOEKTOB, UCCIICIOBAHH.

KoHTpoIb 10 IUCIUTUTHHE TPOBOAUTCS B (hopme:

Ilo umoecam 1 cemecmpa — oughghepenyuposanmwiii 3auem,

no umoaam 2 cemecmpa — IK3aMEH.

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

B pe3yjbTareé O0CBOCHUHA JUCHUIIJIMHBI

o0yyaromuics JOJIZKEeH
NMPOJeMOHCTPUPOBATH pe3yabTaThbl
OCBOCHHUSA yueOHO JTUCHHUILINHBI
«MaTemMaTHKa»:

- c(OpMHUPOBAHHOCTh IMPEJACTABICHUH O
MaTeMaTHKe KaK 4aCTH MUPOBOM KYJIbTYpPbI U
0 MecTe MareMaTHKd B COBPEMCHHOM
HUBUJIN3AIMM, O CII0OcO0ax ONHUCaHusA Ha
MaTEMaTHYECKOM SI3bIKE SBJICHHUI peabHOIO
MUDA;

BxoHO# KOHTpOIB: cobeceioBaHuE.
OnepaTuBHBIA KOHTPOJIb:

- YCTHBIH OIIpOC;

- IOATOTOBKA COOOIICHHIA;
[IpomexxyTouHas arrecrauus
-nuddhepeHIIMPOBaHHBIN 3a4€T;
-9K3aMEH

- c¢(hOpMHUPOBAHHOCTH MPEACTABICHUN O
MaTEeMaTUYECKHUX MOHATHUAX KaK O
BaXHEHIIINX MAaTEeMaTUYECKUX MOJIENSIX,
MO3BOJISIOIINUX OMKMCHIBATH PA3HBIC MPOILIECCHI
U SIBJICHMSI; TOHUMaHHE BO3MOXXHOCTH
AKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHUYECKUX TEOPHsI;

- BIaICHUEC MCTOJJaM N0Ka3aTCJILCTB U
AJITOPUTMOB PCHICHUA; YMCHUC UX
MMPUMCHATH, IPOBOAWUTL JOKA3ATCIBbHBIC
PACCYXXJACHHA B XOA€ PCIICHMA 3a4a4,

OnepaTUBHBINA KOHTPOJIb!

- YCTHBIN OIPOC HA JEKIHSIX,
- IOATOTOBKA COOOIICHUH,

- TECTUPOBAHUE,

PyOexHblil KOHTPOIIb:

- IUCbMEHHas paboTa.
[IpomexxkyTouHas arrecrauus
-G depeHIIMPOBaHHBIN 3a4eT;
-3K3aMeH

- BJIaAICHUC CTAHAAPTHBIMU ITPpUEMaMU
PEIICHMA pallMOHAJIbHBIX U
HppanuOHAJIbHBIX, ITOKA3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHCHI/Iﬁ " HECPABCHCTB, UX CUCTEM;
HCIIOJIb30BAHHUE T'OTOBBIX KOMITBIOTCPHBIX
nporpamMm, B TOM YUCJIC JIA TTIOUCKA IyTU
PEHICHUA WU UJINTIOCTPAlIUU PEIICHUA
ypaBHCHI/Iﬁ 1 HCPABCHCTB,

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIH OIpocC,

- IOJITOTOBKA COOOIIEHUH,

- TECTUPOBAHUE,

- 3aII1Ta IPAKTUYECKUX 3aHATHHN.

PyGexXHbII KOHTPOIB!

- KOJUIOKBHYM B YCTHOU (popme.
ITpomexyTouHas aTTecTalus
-muddhepeHITMPOBaHHBIN 3a4Y€T;
-9K3aMEeH

- chopMUPOBAHHOCTH MPEICTABIICHUN 00
OCHOBHBIX NOHSTHSAX, HJIEAX U METO/1aX
MaTeMaTHYeCKOIo aHalln3a;

- BJIaJICHUE OCHOBHBIMH ITOHATUSAMH O
IUIOCKUX U MIPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, ux OCHOBHBIX
cBOIcTBax; c(hOPMHUPOBAHHOCTH YMEHUS

OnepaTUBHBINA KOHTPOJIb!

- YCTHBIN OIIPOC Ha JIEKIMSIX, IPAKTUUECKUX U
CEMUHAPCKUX 3aHATHUAX;

- TECTUPOBAHUE;

- IUCbMEHHBIE PaboThI;

- KOHTPOJIb pabOTHI CTY/IEHTOB B TUCbMEHHOU U
YCTHOM (opme.
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pacro3HaBaTh Ha YepTexkax, MOACIIX U B
peaJbHOM MHUpE TeOMETpUUecKre (GUryphl;
NPUMEHEHHE U3Y4YEHHBIX CBOMCTB
reoMeTpuueckux puryp u dpopmyn s
peLIeHUs] TeOMETPUYECKUX 3aj1ad U 33/1a4 C
NPAaKTUYECKUM COJICPKAHUEM;

- BJIaJICHUE HAaBBIKAMH HCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpU
peLIeHUH 3a71a4.

PyGeXHbII KOHTPOIIB!

- 3aIIMTa NIPAKTUYECKUX 3aHATHH
[IpomMexxyTouHas arrecrauus
-nuddepeHIIMPOBaHHBIN 3a4€T;
-9K3aMEH

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUH O
mpoleccax U SBICHUSIX, UMEIOIINX
BEPOSITHOCTHBINA XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHpE, 00 OCHOBHBIX MOHATHUSIX
3JIEMEHTapPHON TEOPUH BEPOSITHOCTEN;
YMEHUN HaXOJIUTh U OIEHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITHII B MPOCTEHIITNX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE
XapaKTEPUCTUKU CIIyUYalHBIX BETHUUH.

OnepaTuBHBIN KOHTPOJIb:
- YCTHBIN ONIPOC HA JEKIMSIX, IPAKTUUECKUX U
CEMHUHApPCKUX 3aHATHUSAX.

PyGeXHbII KOHTPOJIB:
- IPOBE/ICHUE MUCHBMEHHON PabOTHI.

[TpoMexxyTouHast aTTecTanus
-G G epeHIINPOBAHHBIN 3a4€T;
-9K3aMeH

- chopMUPOBAaHHOCTH MPECTABICHUHN O
HEOOXOIMMOCTH JI0OKA3aTeIbCTB MPH
000CHOBAaHUM MAaTEMATHUYECKUX
YTBEPXKICHHI U POJIA aKCHOMATHUKH B
MIPOBEJICHUH AEAYKTUBHBIX PACCYXKICHUI;

OnepaTuBHBIN KOHTPOJIb:

- YCTHBIN ONPOC Ha JEKIMSIX, TPAKTHYECKUX
3aHATHUSAX,

- TECTUPOBaHUE

Py0exHblii KOHTPOIIb:

- IPOBEJIEHNE TUCbMEHHON pabOThI
ITpomexyTouHas aTTecTanus
-nudepeHupOBaHHbIN 3a4eT;
-3K3aMEH

- c(hopMUPOBAHHOCTH OHITHITHOTO
arnmapara o OCHOBHBIM paszJenaM Kypca
MAaTEeMaTUKH; 3HAHUI OCHOBHBIX TEOPEM,
dbopMyn U yMEHUS UX IPUMEHSITh; YMEHHS
JIOKa3bIBATh TEOPEMBI U HAXOJIUTh
HECTaH/IaPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4.

OnepaTuBHBII KOHTPOJIb!
- YCTHBI OIpocC,

PyGexxHbI KOHTPOJIB:

- IPOBEJIEHUE MUCbMEHHON TECTOBOM PabOTHI.
IIpomexxyTouHas arrecranus
-nuddepeHIIMPOBaHHBIN 3a4€T;

-3K3aMEH

- ¢(OpMHUPOBAHHOCTh YMEHUH MOAEIUPOBATH
peabHBIN CUTYalluH, UCCIEN0BATh
IIOCTPOEHHBIE MOJIENIU, UHTEPIIPETUPOBATH
MTOJIyYEHHBIN pe3yibTarT.

OnepaTuBHBIN KOHTPOJIb:

- IMCbMEHHBIN U YCTHBIN ONPOC HA JIEKIUAX,
IIPAKTUYECKUX 3aHATHUSAX.

- IIOATOTOBKA COOOIIEHUH.

ITpomexyTouHas aTTecTalus
-muddhepeHITMPOBaHHBIN 3a4€T;

-3K3aME€H
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JIucT u3MeHeHNH 1 1I0NOJIHEHU B pado4eil mporpamme yueOHOi

AUCHUIIJINHBbI

MATEMATHKA.

(Ha3BaHME TUCIMILIAHBI)

TEKCT BHECEHHBIX N3MCHCHHUH

HOMEpa N3MEHEHHBIX

Ne
MIPOTOKOJIa
UKJIOBOU
KOMHCCHH,
naTa

MOJIINCH
MK

CTpaHuI|

ITYHKTOB
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