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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI YYEBHOM
AN CHUITINHBI
«I1J1.02 MaTtemaTuka

1.1. MecTo ucuMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

Vyebnas gucnumamHa «[1J1.02 Maremaruka» sBaseTcs — 00Ieo0pa3oBaTeIbHOMN
npoMIbHON AUCIUIUIMHONW OCHOBHOHM 00pa3oBaTenbHOM mporpammsl B cooTBeTcTBUU ¢ PI'OC
no crneruanbHocTH 38.02.01 DKOHOMUKA U OYyXTAITEPCKHUI yUeT (110 OTPaCIsiM).

1.2. leab ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHBI:

Copepxanue mnporpamMmbl «MareMaTuka» HaNpaBlI€HO HA JIOCTHXKEHUE CIIETYIOIIUX
Lesneu:

— obecrieueHue cHOPMUPOBAHHOCTU NPEICTABICHUNA O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

—  obecrieyeHre  COPMUPOBAHHOCTH  JIOTMYECKOTO,  QITOPUTMUYECKOTO |
MaTEMaTUYECKOTO MBIIIUICHHUS;

— obecrieyeHre CHOPMUPOBAHHOCTH YMEHHUH NPUMEHSATH IOJyYCHHbIE 3HAHUS MPH
pelIeHn pa3IuvHbIX 33]1a4;

— obecriedenre CPOPMUPOBAHHOCTH TMPEACTABICHUH O MaTeMaTHKE KaK 4YacTH
00LIeYeI0BEYECKON KYNbTYPbl, YHUBEPCAJIbHOM SI3bIKE€ HAyKH, MO3BOJIAIOIIEM OIMCBHIBATH M
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUS.

3anauu:

— (opmMupoBaHue MpeACTaBICHUN O MaTeMaTUKE KaK YHUBEPCAIHHOM S3BIKE HAYKH,
CPEICTBE MOJICITUPOBAHMS )KU3HEHHBIX SBJICHUI U MIPOLIECCOB;

—  pa3BUTHE  JIOTMYECKOIO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,
AITOPUTMHUYECKON KYJIBTYPBI, VISl MPOJIOJDKEHUST 00pa30BaHUs U caMOOOpa30BaHNUS;

— OBJIAJICHHEC MATEMAaTUYCCKUMHU 3HAHUSIMHU, HEOOXOIUMBIMU TSI H3yUEHUSI CMEKHBIX H
CHEUANbHbIX JAWCHUIUIMH, pPa3pabOTKH  KYpCOBBIX U AWIUIOMHBIX  TPOEKTOB, IS
poeCCHOHAIBHON JEATENHHOCTH U MIPOIOKEHHS 00pa30BaHus;

— WHTEIJIEKTyalbHOE pa3BHUTHE, (HOPMHUPOBAHHE YPOBHS aOCTPAKTHOTO U JIOTUYECKOTO
MBILUIEHUS] U aJTOPUTMHUYECKON KyJIbTYpbl, HEOOX0AUMOTo Juist Oyayuiell npodeccruoHalbHON
JIeATEIbHOCTH;

— pa3BUTHE MPEICTAaBICHUN O MaTeMaTUKE KaK 4acTH OOIIEeYeI0BEYECKON KYJIbTYpBhI, O
pOJIM MaT€MAaTUKU JJI1 HAYyYHO-TEXHUYECKOTO Iporpecca U €€ poiau B UCTOPUU LUBUIIU3ALUN U
COBPEMEHHOM OOIIIECTBE;

— (dopmupoBaHHE TPEACTABICHUNH O MaTeMaTHKe Kak (opme OmucaHuss U METO/e
MO3HAHUSI IEATEIILHOCTH, 00 UACSIX U METOJaX MAaTEeMAaTHUKH.

B mporpaMMy BKIIOYEHO cofepiaHue, HalmpaBlIeHHOEe Ha (OPMHUPOBAHUE Y CTYACHTOB
KOMITETCHIINM, HEOOXOMUMBIX I KaueCTBEHHOTO OCBOEHHUS OCHOBHOM MpPOQEeCCHOHAIBHON
oOpa3oBatensHOl nporpammbl CITIO Ha 6a3ze ocCHOBHOro 00IIero oopa3zoBaHUs C MOJIYYEHHEM
cpemHero odmiero oopa3oBaHus.

B cBf3M C MIMPOKMM HCMOJIB30BAHMEM MaTEeMaTHYECKOTO anmapaTta AUCIUIUIMHA
«MareMaTiKa» IpUMEHSETCS BO BCEX 00JIACTAX 3HAHUM U MPAKTUUECKON AESITEIbHOCTH.

B pe3ynbrate 0cBOSHUS NUCIUTUIHHBI O0yUYAIOIIHIICS TOJKEH 3HATH:

— OCHOBHBIC MaTeMaTuueckue GOpMyIIbl U TIOHSTHS,

B pe3ynbrate 0cBOSHUS NUCHUTUIMHBI 00yUYaIOUTUIICS TOJKEH YMETh:

— UCIOJI30BaTh MaTEMaTUUECKHE METOIbI IPU PEIICHUH TPUKIIAIHBIX 33724,

— WCIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHUECKON IESITENTbHOCTH U
MMOBCEITHEBHOM JKU3HU.

TpeGoBaHMsI K MPEMETHBIM pe3yIbTaTaM OCBOCHUS MAaTEMATHUKHU JOJKHBI OTPAKATh:

1) cdhopMHUPOBAHHOCTH TPEACTABICHHWH O HEOOXOJUMOCTH JIOKa3aTeNbCTB MPHU
000CHOBaHMHM MAaTEMATHUECKUX YTBEPKIECHUH © pONM aAKCHUOMATHKH B TPOBEACHUU
JeTyKTUBHBIX PACCYKICHH;

2) chopMHUPOBAHHOCTh TIOHATUWHOTO ammapaTa 10 OCHOBHBIM pasfeinaM Kypca
MaTeMaTUKH; 3HaHUH OCHOBHBIX TeOpeM, pOpMyYJ M YMEHUS UX MPUMEHSATh; YMEHUS JOKa3bIBaTh



TEOpPEeMbI U HaXO/AUTh HECTAHJAPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

3) chopMHpPOBAaHHOCTh YMEHMH MOJAEIMPOBATH peabHblE CUTYaIMH, MCCIEJ0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATD [IOJIyUEHHBIN PE3YIIbTAT;

4) chopMHPOBAHHOCTb MPEJCTABICHUH 00 OCHOBHBIX IOHATHSAX MaTeMaTHYeCKOTro
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHUEM XapaKTepH30BaTh MOBEACHHE (DYHKIIMIA,
MCII0JIb30BaHUE TOJYYCHHBIX 3HAHUM [UIsl OIMCAHMsI M aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;

5) BajeHUE YMEHUSIMU COCTABJIEHUS BEPOSTHOCTHBIX MOJEJIEHW IO YCIOBHUIO 3aJaud U
BBIYUCIICHUSI BEPOSATHOCTH HACTYIUICHHMsI COOBITHMI, B TOM 4YHCIE C NpUMEHEeHueM (opmyi
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEAOBAaHUS CIy4yalHBIX
BEJIMYMH 110 UX PACIPEIEIICHUIO.

B pamMkax nporpammbl yueOHOM JUCHUIUIMHBI 00y4YaOIIUMHUCS OCBAaUBAIOTCS:

[InanupyeMble JINYHOCTHBIE PE3YJIbTAThI

JIP 1 Oco3Haromuii ce0st TpakIaHUHOM U 3aIIIUTHUKOM BEITUKOM CTPaHBI.

JIP 2 IIposiBasomMii aKTUBHYIO MPAKAAHCKYIO MTO3ULUIO, JEMOHCTPUPYIOIINNA PUBEPKEHHOCTh
MPUHLIUTIAM YE€CTHOCTH, MTOPSAA0YHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIN 1
YYACTBYIOIIMN B CTYICHYECKOM U TEPPUTOPUATIBHOM CaMOYIIPABICHUH, B TOM YUCIIE HA
YCIIOBHUSIX JOOPOBOIFYECTBA, TPOAYKTUBHO B3aMMOACUCTBYIOIINN U YIaCTBYIOIIHNA B
JIESITEIIbHOCTH OOIMIECTBEHHBIX OpPTraHU3aIIi.




2. CTPYKTYPA U COAEPKAHUE YUYEBHOU JUCHUITIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bupn yueoHoil1 paGoThI O0bem B yacax

O0beM 00pa3oBaTe/IbHOI POrPaMMBbI Y4eOHOI THCHHILTHHBI 236

B T.4. B JOPME MPAKTUICCKOH MOATOTOBKU

BT. 4..
TeopeTnieckoe o0ydeHne 95
MPAKTUUECKUE 3aHATH 117

KypcoBasi pabora (IpoeKT) —

KOHTpOJIbHAs paboTa -

IIpomeskyTouHasi aTTeCTALUS — IK3aMeH 24




2.2. TemaTH4ecKuii IUVIaH U CO/lep:KaHUe Y4eOHOU AU CHMIIIMHBI

HaumenoBanue Copep:xanue y4eOHOr0 MaTepHaJia, JIaG0paTOPHbIe M IPAKTHYECKHE PA0OThI O0beM yacoB Koapb!
pa3/iesioB U TeM JIMYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanu
10 KOTOPBIX
cnocoodcTByeT
3J1EMEHT
NMPOrpaMMbl
1 2 3 4
Paspgen 1. Pa3Burne NoHATHS 0 YHCJIE 17 JP 1,JIP 2
BBenenue Hcropust BOSHHKHOBEHHS, Pa3BUTHS M CTAHOBJICHHUS MaTeMaTHKH, KaK OCHOBOIIOJIATAIONIEH ANCIIUIUINHEI, HE0O0X0IMMOi 2
JUISL M3Y4eHHS TPO(eCCHOHATBHBIX TUCIUILIMH. MaTeMaTHKa 1 HayYHO— TEXHUYECKHH mporpecc.
Tema 1.1. Coaep:xanue yueOHOro MaTepuaja 2
PanmnonanbHbIe YHCIa Henpie u paruoHansHbIe yncia. [IpencTaBneHne painoHATBHBIX YUCEI NECATHYHBIMU IPOOIMHU.
[epnoanueckue apodbu. ObpaleHne nepuoaNIecKor 1podu B 0OBIKHOBEHHYIO.
IIpakTHYyeckue 3aHATHSA 4
JeiictBus ¢ qpobsmu
Tema 1.2. Copep:kanue yueOHOro MaTepuajia 3
JeiicTrBUTeNbHBIC YHCIA. | [leiicTBUTETBHEBIC YUCTA.
Onepanum ¢ [MpubnmxénHbie BeraucieHus. [IpuOnmkéHHOe 3HaYeHUE BEIMYMHBI U TIOTPEIIHOCTH NpuoImkeHuid. KommiekcHbie
JAefcTBUTeIbHBIMHA qucia
YHCJIAMH IIpakTHYyecKue 3aHATHSA 6
Brruncnenne npuOIMKEHHOTO 3HAYSHUS BEJIMUMHBI U TOTPENTHOCTH. J{eHCTBHS ¢ KOMIUIEKCHBIMHU YHCIIaMHU.
Pa3nen 2. YpaBHeHHsI 1 HEPABEHCTBA 18
Tema 2.1.YpaBHeHus, Conep:xanue yueOHOro MaTepuaja 6
CHCTEMbl YPABHEHU M JIuneiinble ypaBHEHUS C OJHON IIEPEMEHHOM.
Jpo6Ho-pannoHanbHble ypaBHeHUs. KBaipaTHble ypaBHEHUSI.
HppannonanbHbIe ypaBHEHHUS.
CucTteMbl THHEHHBIX YPAaBHEHHUH C IByMs IEPEMEHHBIMH, CIIOCOOBI pPEIICHUsL.
IIpakTHYyecKue 3aHATHSA 4
PerieHne TUHEHHBIX ypaBHEHUA, IpOOHO-PAIIMOHAIBHBIX YPaBHEHHH, KBaAPATHBIX YPaBHEHHUH, UPPALMOHATIBHBIX
ypaBHEHHH. PenieHne CucTeM JIMHEHBIX YPABHEHUN ¢ ABYMS IEPEMEHHBIMHU.
Tema 2.2 HepaBeHcTBa, Coaep:xanue yuedOHOro MaTepuaja 2
CHCTEMBI HEPABEHCTB PanmonaneHbIe ¥ HppaAIlOHAIEHBIE HepaBeHCTBA. OCHOBHBIC METOBI HX pemeHus. Meton naTepsajios. Mcmnons3oBanue
CBOMCTB ¥ rpaduKoB QyHKIUI NpH pelIeHuH HepaBeHCTB. [300paxeHne Ha KOOPMHATHON IIFIOCKOCTH MHOKECTBA
pemennid. CricTeMbl HEPaBEHCTB.
IIpakTHyeckue 3aHATHSA 6
Pemenne panyoHanbHbIX U MPPALUOHAIBHBIX HEPABEHCTB M CUCTEM HEPABEHCTB PAa3JIUUHBIMU METOJAMHU.
Pa3gen 3 ®ynkunn. Ux cBoiicTBa M rpadpukn. 12
Tema 3.1. ®ynknun. Ux | Copep:kaHue yueOHOI0 MaTepuajia
cBOlicTBa U rpaduKm. Oynukiun. CriocoOwl 3aganus GyHknuid. O0JIaCTh ONpeIeICHUs, MHOKECTBO 3HaUeHHH, MOHOTOHHOCTb, 4




OTPaHUYEHHOCTh, YETHOCTh U HEUETHOCTD, EpHOANYHOCT. [locTpoenue rpaguxoB pynkuuit. OOpaTHbIe (GYHKIHH.
Apudmernueckue onepauun Hax pyHkumsmu. CrnoxkHas QyHKIMS (KOMIIO3HLUS).

IIpakTHYyecKue 3aHATHSA 8
OcHoBHBbIe 371eMeHTapHble QyHKIuu. Haxoxxaenue obmactu onpenenenus Gpynkunu. HMccnenoBanue Ha Y4eTHOCTD HITH
HEYETHOCTB.
Pa3nena 4. Kopuu. Crenenu. Jlorapugpmsl. 28
Tema 4.1. Ctenenu u Copep:kaHue yueOHOI0 MaTepuaJa 6
KOPHH. Kopnu u crenenn. KopHu HaTypaiabHOU CTENEHU U3 YUCIIA U UX CBOMCTBA.
CreneHn ¢ paMOHAIBHBIMU TTOKa3aTeNIIMH, HX CBOHCTBA. CTENEHH ¢ NeHCTBUTENbHBIME MTOKa3aTesiMu. CBolcTBa
CTEIICHHU C ACHCTBUTEIBHBIM NOKa3aresieM. CTEIICHHBIE M TIOKa3aTeNbHbIe (PYHKINH, NX CBOMCTBA U IPaUKH.
Pemienue nokasaTenbHbIX YPaBHEHUN 1 HEPABEHCTB.
IIpakTHyeckue 3aHATHSA 4
Beruncnenue BRIpaXEHUH, COAEPKANX CTENICHN 1 KOpHU. CTENIEHHBIE U ITOKa3aTesIbHbIe (DYHKINH, HX CBOHCTBA U
rpaduky. PenreHne nokasaTenpHbIX YpaBHEHUI U HEPABEHCTB.
Tema 4.2. Jlorapupmbl 1 | CoaeprxkaHue yueGHOro MaTepuaJia 6
HX CBOIiCTBa. Jlorapudm. Jlorapudm uncna. OcHOBHOE Orapu(pMHUIECKOE TOXKIECTBO.
JecstuuHble 1 HaTypasbHbIe orapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. [lepexo kK HOBOMY OCHOBaHHIO.
Jlorapudmuueckas GpyHkiwsi, e€ cBoiicTBa U rpaduKu.
Jlorapudmudeckue ypaBHEHHs, CHCTEMbl YPaBHEHUI U HEPABEHCTB.
IIpakTHYyecKue 3aHATHSA 4
Beruncienue soraprgmoB. Penienue gorapuMuyeckux ypaBHeHU U HEPaBEHCTB.
Tema 4.3. Coaep:xanue yueOHOro MaTepuaja 6
IToxa3atenbHas, [TocTpoeHue rpadMKOB MOKa3aTesIbHOM, JJOrapupMUIECcKO, CTEICHHONW (YHKIIHH.
Jorapugmuyeckas, ITpeobpaszosanus rpadukos. [lapannensHbIl TEpeHOC, CAMMETPHS OTHOCUTENIFHO OCei KOOPIUHAT U CUMMETPHS
cTeneHHast PyHKIMU. OTHOCHTENIFHO Hauasia KOOPIUHAT, CHMMETPHS OTHOCUTEIBHO MPSIMOI Y = X, pacTsHXKEHUE U C)KaTHE BJIOTb OCeH
KOOpJAMHAT.
IIpakTHyeckue 3aHATHS 2
[MTocTpoeHue rpadMKOB MOKa3aTeNbHOM, JJOrapupMUIECKON, CTEIEHHOW (QYHKIIUH.
[Ipeobpa3oBanus rpaduKoB.
Pa3nexa 5. KoopanHaThl H BeKTOPHI 16
Tema S.1. BekTopsl. Coaep:xanue yue0HOro MaTepuaja 4
Onepanun Hajg [IpsamoyromnpHas (1ekapToBa) CHCTEMa KOOPAWHAT B IPOCTPAHCTBE.
BEKTOPAMH. ®Dopmya pacCTOSTHUSI MEXy JBYMsSI TOUKaMH. YPaBHEHUS IUIOCKOCTH U IPSMOM.
Bexropsl. Monyns Bekropa. PaBeHCTBO BekTOpOB. Cll03k€HHE BEKTOPOB. Y MHO’KEHHE BEKTOpa Ha 4ucio. PasnoxkeHue
BEKTOpa M0 HAapaBJICHUsIM. YTONI MeXy AByMs BekTopaMmu. [Ipoekiust Bekropa Ha ock. KoopaHHATHI BEKTOpA.
IIpakTHYyecKue 3aHATHSA 4
Brruncnenue quHel otpeska. Onepanuy Hajx BEKTOpaMH. Beluricienne yriia Mexay BEKTOPaMU U NPOEKIMY BEKTOpa Ha
0CB.
Tema 5.2 IIpocreiimmne Copep:xanue y4eOHOr0 MaTepHaJia 4
3a/a4u B KOOPAMHATAX. CkansipHOe NPOU3BEACHUE BEKTOPOB.
CKaJ'[flpHOC Hcnons3oBanue KOOPJAWHAT U BEKTOPOB IPU PECHICHUU MAaTEMATHYCCKNUX U MPUKIIAJHBIX 3aJ1a4.
npou3sBeieHHe BEKTOPoB, | KonTponpHas paboTa mmo Teme «Pelenne moka3aTesbHBIX U IOTapH(OMUYECKUX YPAaBHEHUH, HEPABEHCTB, CHCTEM. )
ero cBoiicTea. IIpakTnyeckue 3aHATHSA 4




| I[Cf[CTBHH C BEKTOpaMH, 3aJaHHBIMHA CBOMMU KOOpJAWUHATAMMU.

Pazgen 6 JjaeMeHThI KOMOMHATOPHKH

Tema 6.1. Ds1eMeHTBI Copep:xanue yueOHOr0 MaTepHaJia 9
KOMOMHATOPHKH OCHOBHBIE TTOHATHSI KOMOMHATOPUKY. 331a4M Ha BBIYHUCIICHHUE YHUCIIa Pa3MEIleHNH, IepeCTaHOBOK, COYSTAaHHH. 4
Pemienue 3anau Ha nepedop BapuantoB. @opmyia 6nHoma Herorona. CBoiicTBa OMHOMUHANBHBIX KO (GHUIIUEHTOB.
Tpeyronsauk [Tackains.
IIpakTHyeckue 3aHATHSA 5
Coenunenns 0e3 MOBTOpeHMH. 3aJauy Ha BIYHCICHHUE YNCIIa Pa3MEIIEeHHH, MEPECTAHOBOK, COUCTAHHH.
IIpomeskyTouHas arrecrauus — AuddepeHIPOBAHHBIN 3a4eT 2
Pa3gen 7 OcHOBBI TPUTOHOMETPUH 28
Tema 7.1 Copep:xanue yueOHOI0 MaTepHuaJia 4
Tpuronomerpuveckue Pagnannas mepa yria. BpamarensHoe nBmkerne. CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHTeHC yncyia. OCHOBHBIE
(pyHKIMH YHCI0BOTO TPUTOHOMETPUUYCCKHE TOXKAECTBA, POpMYJIbI puBeneHNs1. CHHYC, KOCHHYC M TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.
aprymesra Tpuronomerpuyeckne (PyHKINHM YUCIOBOTO apryMEHTa, 3HAKH X 3HaYeHUH. TpuroHomerprieckue GyHKINH, HX
CBOHMCTBA M Tpa(UKH.
IIpakTHYyeckue 3aHATHSA 4
BobIunciieHHe 3HaYeHHUIi CHHYyca, KOCHHYCa, TAHI'€HCA M KOTaHIeHCa YHCa.
Tema 7.2 Coaep:xanue yueOHOro MaTepuaja 4
IIpeobpa3zoBanus OCHOBHBIE TPUTOHOMETPHUIECKHUE TOXKIECTBA, (HOpMyIIbI MpuBeacHUst. CHHYC, KOCHHYC M TAHT€HC CyMMBI M Pa3HOCTH
TPUTOHOMETPHYECKUX IByX yrioB. CHHYC ¥ KOCHHYC JBOHHOTO yryia. @opMyIibl MOJOBHHHOTO yria. [IpeoOpazoBanust cyMMBI
BbIPaJKEHUH ¢ TPUTOHOMETPUUECKUX (DYHKLUI B IPOU3BENICHHE U TIPOU3BEACHHS B CyMMY. BhIpaxkeHHe TPUIOHOMETPUYECKUX
HCI0JIb30BaHUEM (yHKIMI yepe3 TaHreHC MOJIOBHHHOTO aprymenTa. [IpeoOpa3oBaHus MpOCTEHIINX TPUTOHOMETPUUECKUX BBIPKEHHH.
(opmya rpuronomerpun | IpakTuyecKue 3aHATHSI 4
[TpeoOpa3oBaHusi IPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHHI
Tema 7.3 Conep:xanue yue0OHOro MaTepuajia 2
Tpurosomerpuyeckue v
dyHKIHH, HX CBOHCTRA W Tpuronomerpuyeckue QyHKIUH, UX CBOHCTEA M rpa¢uku. O6paTHbIE TPATOHOMETPHIECKHE (HyHKIHH.
rpaduKcs [TpeobpaszoBanus rpadukos. [lapanienbHblil epeHoC, CHMMETPHS OTHOCHTEJILHO OCEH KOOPIMHAT 1 CHMMETPHA
OTHOCHTEJIFHO Hadaya KOOPANHAT, CHMMETPHsI OTHOCHTEIJILHO MPSIMOH Y = X, pacTsDKEHUE U CKAaTHE BIOJIb OCeH
KOOpJMHAT.
IIpakTHyeckue 3aHATHSA 2
[TocTpoenue rpauKoB METOIOM MPOCTEHIINX NPe0Opa3OBaHMUH.
Tema 7.4 Coaep:xanue yue0HOro MaTepuaja 4
Tpuronomerpuveckue IIpocreiiye TpUroHOMeTpUUECKUE ypaBHEHUs. Pelienre TpuronoMmeTpuieckux ypasHeHui. [lpocreitume
YPaBHeHHS U TPUTOHOMETPUYECKHE U HEPABEHCTBA.
HepaBeHCTBA IIpakTnyeckue 3aHATHSA 4
PerieHne TpUrOHOMETPUYECKUX YPAaBHEHUH U MPOCTEHIIINE TPUTOHOMETPHIECKUE U HEPABEHCTBA.
Pa3gen 8 Hayajia MaTeMaTH4eCKOro aHAJIN3a 18
Tema 8.1 Copep:xanue yueOHOr0 MaTepHaJia 4
IMocaenoBaTesIbHOCTH Crioco0bl 3aJaHus ¥ CBOMCTBA YHMCIIOBBIX TOCieioBaTebHOCTeH. [IoHATHE 0 Tpeielie mocae0BaTeIbHOCTH.
Cy1ecTBoBaHHeE MIpe/esia MOHOTOHHON OrpaHUYeHHOH nocienoBaTeabHOCTH. CyMMUpPOBaHHE MOCIEN0BATENLHOCTEH.
BeckoHeuHO yObIBatomIas reOMeTpHIecKasi MPOTrpeccHs U ee CyMma
IIpakTHyeckue 3aHATHSA 4




Brruuciaenne npeacia nocjaea0BaTCJIbHOCTH. 3a,uaq1/1 Ha anre6pa1/1qec1<yfo 1 FrCOMETPUICCKYIO IMPOTPECCULO.

Tema 8.2 Copep:xanue yueOHOr0 MaTepHaJia 2
Jduddepennnanbuoe [IpousBoanast. [ToHsTHE 0 MPONU3BOIHON QYHKINH, €€ TEOMETPHUYECCKUI U PU3NIECKUI CMBICI. Y paBHEHUE KacaTelbHON
HCYHCJICHHE K rpaduky ¢pynkuuu. [Ipon3BoaHbBIE CyMMBI, pa3HOCTH, IPOU3BEAEHHS, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX
3eMeHTapHBIX (QyHKUui. [IprMeHeHre Tpon3BOIHON K HCCIIeOBaHUIO (QYHKIINI U IOCTPOCHUIO TPahUKOB.
[IpousBoaHbIe 00paTHOH (HYHKIINH ¥ KOMITO3ULUH (HYHKIHH. [IprMephl HCTIONb30BaHHS IPOU3BOJHOM ISl HAXOXKICHHS
HaWTy4IIero penieHus B IPUKJIAAHBIX 3a1a4ax. Bropas mpon3BoaHas, €€ TeOMETPHIECKUI U (PU3NIECKUI CMBICIL.
[IprmMeHeHMe TPOU3BOJHOM K HCCIIEOBaHUIO (QYHKITUHN U TIOCTPOCHNUIO rpadukoB. HaxoxmeHrne ckopocTH I mporiecca,
3alaHHOTO POPMYIIOi U rpaduKoM.
IIpakTHyecKHne 3aHATHA 2
Brrunciienne npousBoaHoi MccnenoBanne GyHKINI B HOCTpOSHHE TPa(QHUKOB.
Tema 8.3 Uuterpansnoe | Coaep:kaHue yueOHOro MaTepuajia 4
HCYMCJIeHHe [lepBooOpasnas n unTerpai. [IpuMeHeHne OnpeIeIeHHOTO HHTETpaa A HaX0XK/ICHUS IO KPUBOIMHEHHOH
tpaneuun. Popmyna Hetotona—1Jleiidonnua. [Ipumepsl npuMeHeHNs UHTErpaja B pU3KMKe M TEOMETPHH.
IIpakTHYyecKue 3aHATHS 2
Brruucnenne HCONPECACTICHHBIX U ONPCACIICHHBIX MHTETPAJIOB.
Pa3nea 9. Ilpsivble ¥ NJIOCKOCTH B POCTPAHCTBE 11
Tema 9.1 B3aumnoe Conep:xanue yueOHOro MaTepuaja 4
pacnoJioxkenue NpAMbIX | B3auMHoe pacnosoxeHue IByX NpsAMBIX B IpocTpaHcTBe. [lapamuiensHOCTh npsMoii U miockocTu. [lapamiensHocTh
H II0CKOCTel B mwiockocTeil. [lepneHIuKynspHOCTb NPSAMON U IIOCKOCTH. [lepneHauKysap U HAKJIOHHAS. YTOJI MEXAy IPsSMOH U
NPOCTPaHCTBE IJIOCKOCTBI0. JIByrpaHHbIi yroj. Yrosi Mexy IoCKoCcTIMU. [lepneH1uKyIapHOCTh ABYX INIOCKOCTEN.
IIpakTHYyecKue 3aHATHS 2
3agaun Ha ypaBHEHUS IPSMON M INTIOCKOCTH.
Tema 9.2. Coaep:xanue yueOHOro MaTepuaja 2
I'eomeTpuueckue I'eomerpuueckue mpeoOpa3oBaHKs MPOCTPAHCTBA: MAPAIIIEIBHBIN TEPEHOC, CHMMETPHUS OTHOCUTEIHHO IIOCKOCTH.
npeodpasoBaHus [TapannensHoe npoekTupoBanue. Ilmomane oproronansHoi npoekiun. M300paxkeHne IpoCcTpaHCTBEHHBIX QUTYP.
NPOCTPAHCTBA IIpakTHyeckue 3aHATHS 3
3amaun Ha mapanjieNbHBIN IEPEeHOC U CUMMETPHIO. BrIuncienne miomaay opToroHanbHON mpoekimiy. M300paxenne
MPOCTPAHCTBEHHBIX QUTYD
Pa3gen 10 MHOrorpaHHuKH 10
Tema 10.1 Coaep:xanue yueOHOro MaTepuaja 2
MHOrorpaHHHKH U HX Bepumnsl, pebpa, rpann MHOTOrpaHHuKa. PassepTka. MHOTOTrpaHHbIE yIiibl. Boimykiibie MHOTOTpaHHUKH. Teopema
BH/bI Oinepa. [pusma. [Ipsmas u naxnonnas npusma. Ipasuibnas npusma. [apamenenunen. Ky6. [Tupamuna. [IpaBnibHas
nupamuza. YcedeHHas nupamuaa. Terpasap.
IIpakTHyeckne 3aHITHSA 4
3aauu Ha MHOTOTPaHHUKH.
Tema 10.2 Ceuenus Copep:xanue y4eOHOr0 MaTepHaJia 2
MHOTOTPAHHHKOB CumMeTpuH B Ky0Oe, B Iapajulesenunese, B npusme u nupamude. Cedenust Kyoa, npu3msl 1 nupaMusl. [Ipencrasienne
0 NPaBWJIBHBIX MHOTOTPaHHHKAX (TETpa’ap, KyO, OKTadaAp, JOAEKAd AP M UKOCAdP).
IIpakTHyeckne 3aHATHSA 2
3aauu Ha NOCTPOCHUE CEUCHMI.
Pa3gen 11. Tesia 1 HOBEPXHOCTH BpallleHUSA 6




Tema 11.1 Tena n
TMOBEPXHOCTH BpallleHUsl

Coaep:xanue yueOHOro MaTepuasa

Hunuaap u koHyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTA, OOKOBAs IOBEPXHOCTh, 00pa3ytolas, pa3seprka. OceBbie
CeUCHUsI M CeucHMs, apayuieabHbiec ocHoBaHM0. [llap u cdepa, ux ceuenus. KacarenbpHas mockocTh K cdepe.

IIpakTHYyecKkune 3aHATHS 4
Pemenue 3anau. IlocTpoeHue pa3BepTKH.
Pazgen 12. O0bEMBI MHOTOTPAHHUKOB M TeJl BpallleHUSI 22
Tema 12.1. O0BEéMBI Copep:xanue yueOHOr0 MaTepHaJia 4
MHOT'OrPAHHHMKOB U TeJ O0neM u ero nzmepenue. MHarerpansHas popmyna oobema. @opMysbl 00beMa Ky0a, pSIMOYToiIbHOTO
BpalleHus HapaJulesIeuIe 1a, IPU3Mbl, HUIHHApa. PopMynsl 00beMa MUpaMuAbl U KoHyca. DopMyITbl IIIOMaay TOBEPXHOCTEH
mIMHApa u KoHyca. ®opmysr o0bema mapa u miomanu chepsl. [Tonobue ten. OTHOMEHHS TUTOMAAEH TOBEPXHOCTEH
1 00BEMOB TTOTOOHBIX TEIL.
IIpakTHyeckue 3aHATHSA 8
3aga4un Ha BRIYHMCICHHE 00BEMa M TUIONIAIH TOBEPXHOCTH.
Tema 12.2. [Inomagn Coaep:xanue yue0HOro MaTepuaja 2
MoBepXHOCTeil DopMyITel TUTONIA N TOBEPXHOCTEH MINHAPa U KoHyca [Togooue Ten. OTHOLMIEHU IUTOMaIeH TOBEPXHOCTEH U
MHOTOrPAHHHMKOB U TeJ 00bEMOB MOI00HBIX TEI
Bpalenust IIpakTuyeckue 3aHATHS 8
3aga4un Ha BRIYHMCICHHE 00BEMa M TUIONIAIH TOBEPXHOCTH.
Pasnea 13. D1eMeHTHI TEOPHH BEPOSATHOCTEH. DJIeMeHThl MATEMATHYeCKO CTATUCTUKHU 15
Tema 13.1. Di1eMeHTBI Coaep:xanue yueOHOro MaTepuaja 2
TeOpUH BEPOSATHOCTEH. CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKCHHE H YMHO)KEHHE BeposATHOCTEH. [ToHATHE 0 HE3aBUCHMOCTH COOBITHIA.
DJIeMEHThI JuckperHas ciyvaiiHas BEITMYHHA, 3aKOH €€ pacrpeesieHus. UncioBble XapakTepUCTHKH UCKPETHOH CiTydaiiHON
MaTeMaTH4ecKoi BenU4MHBL. [IoHATHE 0 3aKOHE GOIBIINX YHCEIL.
CTATHCTUKHU [pencraBnenue aaHHBIX (TaOIMIBL, AUMATPAMMBI, IpaMKK), TeHepallbHasl COBOKYITHOCTb, BEIOOpKa, Cpe/iHee
apudmeTryeckoe, [ToHsTHE 0 337a9aX MaTEMaTHICCKON CTATHCTUKH.
Pemenne TMPAKTUICCKHUX 3a/1a4 C IPUMECHCHUEM BEPOATHOCTHBIX METOI0B.
IIpakTHYyecKue 3aHATHSA 13
3amaun Ha KJIACCHYECKOE ONpeIeIeHNE BEpOITHOCTH. MaTeMaTHYecKoe OXKHJIaHue U TUCTIEPCHS CITyJaitHON BETHUNHBI.
I'padmueckue n300paxkeHus: BIOOPKH. BIOOpOUYHBIE XapaKTEPHCTHKH.
IIpoMeskyTOuHasi aTTecTalMsA - IK3aMeH 24
Bcero: 236




3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YUEBHOM JJUCIHUIIJIAHBI
3.1. lnsg peanuzamnuu mporpaMmbl Y4eOHOU TUCIMIUIMHBI JOJKHBI OBITh MIPEAYCMOTPEHBI

CJICAYIONIHE CICIHaTbHbBIC TOMEIICHUS:

Kabuner MaTeMaTHKH, OCHAIIICHHBIA 000PYI0BaHUEM:

54 yyeOHbIXx MecT, pabouee MecTO NpenojaBaTess, MYJIbTUMEAHWHBIA IMPOEKTOP,
HOYTOYK, JKpaH, y4deOHas OCKa, HATJSIAHBIE Y4eOHbIEe MOCOOWs IO JMCUIUIUIMHE, IJIaKaThI,
TUIAKTHYECKHUE CPEJICTBA O0yUeHUS

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word, MS Excel,
MS Power Point, MS Access), ocnoBanre AKT peaoctasicaus mpaB Ne Tr035773 ot 22 uross
2016 rona, AO «CodtJlaiin Tpeita»

[Iporpamma KOoMIIBIOTEpHOTO TecTUpOBaHUs 3HaHUKH MyTestXPro — akt npemocraBieHus
npaB Ne [T168538 or 01.10.2013

Google Chrome — HUurepuer-opay3sep. CBodoanoe I10 // 6eccpouno

Opera — UnTepuer-6pay3ep. Croboanoe I10 // 6eccpouno

AdobeAcrobatReader DC — IIporpamma npocmortpa (daiios B popmare PDF CBoboHoe
1O // 6eccpouno

7-ZIP — apxuBarop. CBoboanoe I10 // 6eccpouno

3.2. UndopmannonHoe odecnevyenne peajusanum NporpaMmbl

Jlisa peanuzanuu nporpaMMmbl OuOIHOTEUHBINH (OHI 00pa3oBaTeNbHON OpraHu3aluu
UMEeT TMe4YaTHble W/WIK DIIEKTPOHHbIE OO0pa3oBaTelbHble M HHPOPMAILMOHHBIE PECYPCHI,
pexomennoBanHple  ®YMO, nns ucnonb3oBaHHMs B oOpas3oBarenbHOM mporecce. [lpu
dbopMupoBaHun OHOIMOTEYHOTO OHIA 00pa30BATEIIFHON OpraHU3aluel BRIOUPACTCS HE MEHEe
OIHOTO M3JaHus U3 MECPCUUCIICHHBIX HMXKC IICYATHBIX I/ISZIaHI/Iﬁ u (I/IJII/I) OJICKTPOHHBIX I/IBI[aHI/Iﬁ B
Ka4CCTBC OCHOBHOI'O, ITPU 3TOM CIIMCOK, MOXKCT 6I)ITB JOIIOJIHEH HOBBIMU U31aHUSAMU.

3.2.1. OcHoBHasi IUTEpPaTYypa
1. bammakos, M.M. Matemaruka : yuebnuk / bammakoB M.M1. — Mocksa : KnHoPyec,

2020. — 394 c. — (CIIO). — ISBN 978-5-406-01567-4. — URL.: https://book.ru/book/935689

3.2.2. lonoaHUTEILHAS JIUTEPATYypa

1. Ceppix, WN.FO. [luckpernas wmaremaruka: ydebHoe mocobme / Cempix W.IO.,
['pebenmukoB FO.b. — Mocksa : KuoPyc, 2020. — 329 c¢. — (CIIO). — ISBN 978-5-406-
01303-8. — URL.: https://book.ru/book/936135

3.2.3. UuTepHeT-pecypcesbl

1. https://book.ru



https://book.ru/book/935689
https://book.ru/book/936135

4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHHUSA YYEBHOM

TACIATITAHBI

Pesynomamul 00yuenus

Kpumepuu OUECHKU

Memoowl ouenku

IloporoBbliii ypoBeHb

3HATH:

- 3HAYCHUE MAaTEMATHYCCKOW HAYKH
JUTSI pEIICHUs 33724, BOSHUKAIOIINX B
TEOPHUH U MIPAKTHKE;

- IMPOTY U B TO e BpEeMs
OTPaHUYCHHOCTH MPUMCHECHUS
MaTeMaTHYECKUX METOJIOB K aHAIH3Y
1 MICCIIEIOBAHUIO TIPOIIECCOB H
SIBIICHUH B MPUPOJIC U OOIECTBE;

- 3HAYCHHE MTPAKTUKYU U BOIIPOCOB,
BO3HUKAIOIUX B CAMOU MaTeMaTHKe
JUTst GOPMHUPOBAHUS U Pa3BUTHS
MaTEeMaTHYECKOU HAYKH; UCTOPHUIO
Pa3BUTHS MOHSATHS YUCIIA, CO3AHU
MaTeMaTHYeCKOTO aHAIIN3a,
BO3HUKHOBCHHS U PA3BUTHS
TEOMETPHH;

- VHHBEPCAIBHBIN XapaKTep 3aKOHOB
JIOTUKU MaTeMAaTHYCCKUX
paccyXIeHul, UX MPUMEHHUMOCTH BO
BCEX 00JIaCTSIX YeJI0BEUECKON
JICSATEIIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep
Pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO
MUpA.

- CBOMCTBA apr(PMETUICCKOTO KOPHSI
HATypaJIbHOW CTETICHH;

- CBOICTBA CTENEHH C PAIMOHATLHBIM
MOKa3aTeNIeM;

- CBOICTBA JI0rapru()MOB ¥ OCHOBHOE
norapu(MUIECKOe TOKIECTBO;

- OCHOBHBIE€ TPUTOHOMETPUIECKHE
bopmyIbL;

- TaOJUITy TTPOU3BOIHBIX U
WHTETPAJIOB 3JIEMEHTAPHBIX (YHKIIHIA;
- (hOpMyJIbI HHTETPUPOBAHUS;

- aKCHOMBI CTEPEOMETPHH, OCHOBHBIC
TIOHSATHS U YMETh MPUMEHSITh UX TPU
peElIeHUH 3a/1a4.

- (hopMyJIBI JIUIsl HAXOXKACHHUS
TIoIIaied 1 00LEMOB
TEOMETPHUYECKUX TEJL.

IloBbIICHHBIH YPOBEHD

YMETb:

- BBITIOJHATH TOKJECTBEHHBIE
npeoOpa30BaHUs BEIPAKCHUN,
COJleprKallnX UpParOHAIBHBIE,
CTETIEHHBIE, TOKa3aTeNbHBIE,
norapupMuIecKue 1
TPUTOHOMETPUYIECKHUE BHIPAKECHIIS,
- pelaTh UppaLUOHAIIbHBIE,

OTnn4HO:

— JTaHbI HCYEPITBIBAIOIINE
000CHOBaHHBIC OTBETHI HA BCE
MTOCTABJICHHBIE BOIIPOCHI,
MIPaBUILHO M PAITHOHAIBHO (C
HCIOJIb30BaHUEM
PaIMOHATBHBIX METOJIHK)
PEIIeHBI COOTBETCTBYIOIIHE
3a/1a4w;

— B OTBETaX BBIICISIIOCH
[JIABHOE, BCE TCOPETUYCCKUC
TOJIOXKEHHUS yMEJIO
YBSI3BIBAIUCH C TPEOOBAHHUAMU
PYKOBOIAIINX JOKYMEHTOB;

— OTBETHI OBUTH YETKUMH U
KpaTKAMH, a MBICTTH
M3JIaraJIuCh B JIOTHYCCKOH
[TOCIIEI0BATENNEHOCTH;

— TIOKa3aHO yMEHHUE
CaMOCTOSITETTLHO
aHaM3UPOBATh (PAKTHL,
COOBITHSA, SIBICHUS, TIPOIIECCHI B
HUX B3aNMMOCBA3U U
JTMAJIEKTUYECKOM Pa3BUTHHU.
Xopouio:

— JIaHHbI MOJTHEIE, JOCTATOYHO
000CHOBaHHBIC OTBETHI HA
MTOCTaBJICHHBIE BOIIPOCHI,
MIPaBUIIEHO PEIIEHBI
MIPaKTHUYECKUE 3aaHHS;

— B OTBETaX He BCerjaa
BBLJIETISUIOCH TJIaBHOE,
OT/IENBbHBIE TTOJIOKEHUS
HEAOCTATOYHO YBA3BIBAJIUCH C
TpeOOBaHHUSIMH PYKOBOISTIIX
JIOKYMEHTOB, TIPH PEIICHUH
MPaKTUYECKUX 3a/1a4 He BCera
HCTOJIB30BAINCH
paIoHaTbHBIE METOIUKH
pacuéTos;

— OTBETHI B OCHOBHOM OBIIH
KpaTKAMHU, HO HE BCerJia
YETKUMH.

Y 10BJIETBOPUTEIBHO:

— JIaHbI B OCHOBHOM
MIPaBUIILHBIC OTBETHI HA BCE
ITOCTaBJICHHBIC BOIIPOCHI, HO
0e3 ToKHOW TITyOHHBI 1
000CHOBaHUSI, PU PEIICHUU
NMPAKTUYCCKUX 3aaa4 CTYJACHT
HCIIONb30BaJ NPEXKHUHI OIBIT U
HE TIPUMEHSUT HOBBIE METOINKHI
BBITIOJTHEHHS PACYETOB, OJTHAKO

YcrHbIi ompoc,
TECTHPOBAHHE.

Brimonnenne MPAKTHYCCKUX
pabor.




JorapugMuIecKue 1
TPUTOHOMETPUYECKHIE YPaBHEHUS
HEPaBEHCTBA;

CTpOUTH rpa)MKu CTENICHHOH,
MMOKa3aTeNIbHOH, JIoTapuMHIECKON 1
TPUTOHOMETPUIECKHUX (PYHKIIHI;

- BBIYHCIIATH IPOU3BOJHBIE U
NepBOOOpa3HBIE AIEMEHTAPHBIX
(YHKIIHIA, UCTIONB3YSI CIIPABOYHBIE
MaTepuanbl;

- HCCIIEIOBATh B MPOCTEUIINX CITydasx
(G yHKIIMH HAa MOHOTOHHOCT,
HaXOIWTh HAaUOONBIIHE U
HaMMEHbBIINE 3HAYCHUS PYHKIHH,
CTPOUTH rpahuK¥ MHOTOUJICHOB U
MPOCTEHIINX PAITMOHABGHBIX (DYHKIIHN
C UCTTOJIB30BaHUEM ammapaTa
MaTeMaTUYeCKOro aHAJIN3a;

- BEIYHCIIATH B MMPOCTEHIIINX CITydastx
TUIOIIAJIU C UCIIOJIb30BaHUEM
nep"BOOOpa3HOIA;

- 1300pakaTh TEOMETPUIECKIIE
(buTypHI Ha YepTeKe U MPOU3BOIUTH
IIPOCTEUINE TIOCTPOCHMSI Ha
TUIOCKOCTH U B TIPOCTPAHCTBE;

- 1300pakaTh OCHOBHBIC
MHOTOTPaHHUKH U KPYTJIbIE Tena;
BBITIOTHSTH YEPTEKHU IO YCITOBUSIM
3a/1ay;

- pemaTh IIaHUMETPUIECKUE U
MIPOCTEHIINE CTEPEOMETPUIECKHE
3a—J1a4u Ha HAXOXKJIEHUE
TEOMETPHUYECKUX BEJIMYWH (JIHH,
YTJIOB, TUIOIaAeH, 00bEMOB);

- BBITIOJHSATH ONepalliyl HaJ
BEKTOPAMH U TIOJIb30BATHCS
CBOMCTBAaMHM 3TUX OIlEpaLuii;

- pemarb NpocTeime
KOMOHMHATOPHBIC 337]a91 METOJOM
nepedopa, a TaKKe ¢ UCTIONb30BaHUEM
M3BECTHBIX (OPMYIT;

- BEIYHCIIATH B MMPOCTEHIIINX CITydasix
BEPOSATHOCTH COOBITHI Ha OCHOBE
MoJICYeTa Yrcia UCXO0B;

- OCYIIECTBIISTh AaHAJN3 PEATbHBIX
YHCIIOBBIX IJAHHBIX, [IPEJICTABIEHHBIX
B BUJIE TUaTpamM, rpadKkoB U
aHanu3 WH(OPMAITUN CTaTUCTUYECKON
MHPOPMALIUH.

Ha YTOYHSIOIIUE BOMPOCHI
JIaHbI B TICJIOM TIPaBHIILHBIC
OTBETHI;

— TIIpY OTBETaX HE BBIICISIIOCH
IJ1aBHOE;

— OTBETHI OBUTH
MHOTOCJIOBHEIMHU, HEYECTKUMU U
0e3 TOKHOM JIOrHYeCKOM
M0CJIEN0BATEIHLHOCTH;

— Ha OTAC/IbHBIC
JIOTIOJTHUTENIBHBIC BOIIPOCHI HE
JIaHbI IOJIOKUTEIbLHBIE OTBETHI.
HeynoBaeTBOpUTEIBHO:
BricraBnsercs
oOyJaromemMycs, eciii He
BBITIOJTHEHBI TPEOOBAHUS,
COOTBETCTBYIOIIIUE OIICHKE
«YZOBJICTBOPUTEIILHO.




