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1 Crpykrypa mnporpaMmbl 0011e00pPa30BaTeJbHONH Y4eOHOHl  JIMCHMIJIMHBI

MaremaTHnka

1.1 IHosscHUTEJILHASA 3aAMUCKA

[Iporpamma obuieoOpa3oBarenbHON ydeOHOW AUCHUIUIMHA MaTemMaTnka npeaHa3HadYeHa
JUIL U3yYeHUs MaTeMaTHKH B TpodecCHOHaIbHBIX oOpasoBarenbHbIX opranuzamusx CIIO,
peanu3yromux 00pa3oBaTEIbHYI0 MPOTPaMMy CpEAHEro oOIIero oOpa3oBaHus B Tpeeiax
OCBOEHUSI OCHOBHOH IpodeccuonanbHoil oopasosarenbHoi nporpammsl CITO (OITOIT CIIO) Ha
0a3ze OCHOBHOro oOmero oOpa3oBaHUs TIPH TMOATOTOBKE CHEIHAIMCTOB CPEJAHETO 3BEHA.
[Iporpamma pazpabotana Ha ocHoBe Tpeboanuit ®I'OC cpennero oOmiero ooOpa3oBaHUA,
MPEABSIBISIEMBIX K CTPYKTYype, C ydeToM TpeOoBaHuil mosoxeHuss «O pa3paboTke paboumx
mporpaMMm  0011e00pa30BaTeNIbHBIX  Y4YEOHBIX JAMCHUUIUIMH OCHOBHOW MpodecCHOHANIbHON
o0pa3oBaTebHON TPOTrPaMMBbI CPETHETO TPOPECCHOHATTEHOTO 00pa30BaAHU).

Coneprxanue mporpaMMbl MaTemMaTrKa HallpaBJIeHO Ha TOCTHIKCHUE CIIETYIONIHIX IIETICH:

— obOecrnieueHre cHOPMUPOBAHHOCTH TPEJACTABICHUN O COIMAIIBHBIX, KYJIbTYPHBIX H
UCTOPHUYECKHX (PaKTOpPaxX CTAHOBIICHUS MAaTEMATHKH;

— obecnieueHWe  CPOPMHPOBAHHOCTH  JIOTHYECKOTO,  QITOPHUTMHUYECKOTO U
MaTEeMaTHYEeCKOTO MBIIUICHUS;

— obecrieueHue CHOPMHUPOBAHHOCTH YMEHHU NPHUMEHSTH IOJMYYCHHBIC 3HAHHS TIPU
peIIeHIH Pa3InYHbIX 337134,

— oOecniedyeHue Cc(HOPMUPOBAHHOCTH TMPEICTABICHUH O MaTeMaTHKe Kak YacTH
00IIIeYeTIOBEYECKON KYJIBTYpPhl, YHUBEPCAIBHOM S3bIKE HAYKH, IMO3BOJISIONIEM OMNKCHIBATH U
M3y4YaTh peaIbHbIC TIPOIIECCHI U SIBICHHUSL.

B mporpammy BKIIFOUEHO COZEp)KaHUE, HampaBiIeHHOE Ha (OPMHUPOBAHUE Y CTYICHTOB
KOMIIETeHINH, HeoOxoaumMbIx it kadecTtBeHHOro ocBoeHusi OIIOIT CIIO na 6a3e OCHOBHOTO
o01ero oOpa3oBaHUs C MOJyUYEHHEM CPEIHEro OOIIero oO0pa3oBaHMs MPOrPAMMbI MOJITOTOBKH
cnenuanuctos cpeanero 3sena (I[IICC3).

[Iporpamma MOXET HCIIOJIL30BAThCS JAPYTHMHU MPOGHECCHOHATTLHBIMU 00pa30BaTeIbHBIMU
OpraHHU3aIUsIMH, PEAU3YIOIUMHU 00pa30BaTENbHYIO IPOTPAMMY CpPEeIHEro 00IIero oopa3oBaHus
B mpeaenax ocBoeHus ocHoBHoM OIIOIT CIIO na 6a3e ocHOBHOro o0miero o0Opa3oBaHUS

(IITICC3).

12 OOmas xapakTepUCTHKAa 0011e00pa30BATEILHOI Yy4eOHOH JTMCHUIIHHBI

MaremaTHnka

MaremaTuka sBnsieTcs (pyHIaMEHTalIbHOH 0011e00pa30BaTeNbHON AUCHUIUIMHONW CO
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CIIOKHBIIMMCST YCTOWYUBBIM COACPKAHHMEM H OONUMHU TpeOOBAaHMSMH K TIOJITOTOBKE
00yJarouxcs.

B npodeccuoHaTbHBIX o0pa3oBaTeNbHBIX OpraHu3aIusiIX, peaTn3yIONINX
00pazoBaTeNbHYIO0 MPOrpaMMy CpeJHero oduiero odpa3zoBanus B mpenenax ocBoenust OITOII
CIIO na 6a3e 0CHOBHOT'O 00111eT0 00pa30BaHusl, U3yUCHHE MAaTEMaTUKU UMEET CBOU OCOOEHHOCTH
B 3aBUCHMOCTH OT IPOGIIs MpodecCHOHATEHOTO 00pa30BaHUS.

[Ipu ocBoenunu cnenuanbHocTedt CITIO comnmanbHO-35KOHOMUYECKOTO PO MaTeMaTuka
u3zydaercss Oosiee yrayOJieHHO, Kak mpoduibHas ydeOHas AWCHUIUIMHA, YYHUTHIBAIOIIAS
cenu(uKy CIenUaTbHOCTEH. DTO BBIpaXAETCS B COACPKAHUHM OOydYEHUS, KOJIMYECTBE YacCOB,
BBIZICTIIEMBIX HAa M3YYCHHE OTICIBHBIX TEM IMPOrPAMMBI, TIyOWHE WX OCBOCHHS CTYACHTaMHU,
o0BbeMe M XapaKTepe MPaKTUYCCKUX 3aHSATHH, BUAX BHEAYIUTOPHOW CaMOCTOSTEILHON pabOThI
CTY/ICHTOB.

OOmue 1menu W3ydeHUs MaTeMaTHK{A TPAJAWIMOHHO pPEATU3YIOTCS B YeTBIPEeX
HaIPaBJICHUSX

— olmiee npeAcTaBiIeHUE 00 UASTX U METOIaX MaTEMaTHKH,

— HHTEJUICKTyaJIbHOE Pa3BHUTHE;

— OBJaJieHHe HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

— BOCIIUTaTENIbHOE BO3JICICTBHE.

[Mpodunmzanmst 1enet MaTeMaTHYECKOTO O00pa3oBaHUS OTPaKaeTcss Ha BbIOOpE
MPUOPUTETOB B OpraHu3aluu Y4eOHOH JesTenbHOCTH oOydaromuxcs. [nsg couuaibHO-
ASKOHOMHUYECKOT0 TMpoduis mnpodeccuoHabHOTO 00pa3oBaHusl BBIOOp Lieleil cMmeriaercs B
MparMaTu4eckoM HaMpaBiICHHUH, MPEAYCMATPUBAIOIIEM YCUJIICHUE U PACHIMpPEHUE MPUKIATHOTO
XapakTepa U3y4eHHs] MaTeMaTHKHU, TPEUMYIIECTBEHHOW OpUEHTAIIH Ha AITOPUTMUYECKUN CTHIIb
M03HABATEIbHOMN JAEATEIbHOCTH.

N3yyenne maTeMaTuku Kak nmpoduiabHON 00111e00pa3oBaTeIbHON yUeOHOM AUCIUIUIHHEI,
yUuThIBaKOIIEH ciennuky ocBanBaeMbIX cTyaeHTamu crenuaibHoctelt CI1O, obecnieunBaercs:

— BBIOOPOM PA3IMYHBIX MMOAXO/IOB K BBEICHHUIO OCHOBHBIX MOHSTHI;

— (QopmupoBaHueM cHUCTEMBl Y4YeOHBIX 3aJaHuii, obecneunBaromux 3ddexTuBHOE
OCYIIIECTBIIEHUE BHIOPAHHBIX I[EIEBBIX YCTAHOBOK;

— o0oraiieHueM CIeKTpa CTujlieil y4eOHOHl MAeATelbHOCTH 3a CYEeT COTJIACOBAHHS C
BEIYIIMMHU JESATEIbHOCTHBIMU XapaKTepUCTUKaMH BBIOpaHHOM crnenuanbHoCcTU. [Ipodunphas
COCTaBIISIONIAs OTPaKAETCs B TPEOOBAHUAX, K MTOJATOTOBKE 00YYAIOIIUXCSI B YACTH:

— o01el cucTeMbl 3HaHUI: Co/Iep)KaTeNbHbIe TPUMEPHI UCTIONb30BAHNS MAaTEMATHUECKUX
UJe U METO/I0B B IPO(HECCHOHATBHON AeSITENLHOCTH;

— yMEHWil: pa3nuure B ypOBHE TPEOOBAHUMN K CIIO)KHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

— IMPAKTHUYCCKOT'O UCIIOJIb30BAHU A HpI/IO6peTeHHBIX 3HAHUM U yMeHHfII HHIANBUAYAJIBHOT'O
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y4eOHOr0 OmbITa B MOCTPOCHUHM MAaTEMaTHUYECKUX MOJENCH, BBIMOJIHEHUH HCCIIEI0BATEIbCKIX
MIPOCKTOB.

Takum o0pazoM, peanu3anus COJACpKaHUS Y4eOHOW JUCHUIUIMHBI OPHEHTHUPYET Ha
MIPUOPUTETHYIO POJIb MPOIIECCYaTbHBIX XapaKTEPUCTUK yueOHOU pabOThI, 3aBUCAIINX OT IPOQHIISL
npoeCCHOHATBHOTO  00pa3oBaHWs, TMOJNYYCHHs OMNbITa HWCIOJb30BaHUS MAaTEMaTHKH B
COZEPIKATENBHBIX M MPO()ECCHOHATBFHO 3HAYMMBIX CUTYalUSX IO CPaBHEHHIO C (OpMalbHO-
YPOBHEBBIMH ~ PE3YJIbTATHBHBIMH ~ XapakTepuctukamu oOydeHus. Cojaepkanue ydeOHOM
JTMCLIUIUTAHBI pa3pab0oTaHO B COOTBETCTBUH C OCHOBHBIMH COJIEPKATEIBHBIMU JIMHUAMU O0YIECHUS
MaTeMaTHKe:

— anredpandeckas IMHHS, BKIIOYAIONIAs CHCTEMATH3AIMIO CBEACHUH 0 YHCIIax; H3y4eHUE
HOBBIX U 0000IIEHNE paHee M3yUYCHHBIX Olepaluii (BO3BEIEHNE B CTEIICHb, H3BJICUCHUE KOPHS,
norapuMUpOBaHKE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC U 00paTHBIE K HUM); H3YYCHHUE HOBBIX
BHJIOB UHCIIOBBIX BBIPOXEHUH W (OPMYJ; COBEPIICHCTBOBAHHME IPAKTHUYECKMX HABBIKOB W
BBIYMCIIATEIEHOW KYJIBTYPHI, pacCIIMpEHHE M COBEPIICHCTBOBAHUE ANreOpamyecKoro ammapara,
C(OPMHPOBAHHOTO B OCHOBHOW MIKOJI€, W €r0 NMPUMEHEHHE K PEIICHHI0 MaTeMaTHYeCKUX W
MIPUKIIATHBIX 33]1a4;

— TEOPETUKO-(PYHKIMOHAIbHAs JIMHUS, BKIIOYAOLIAasi CUCTEMATH3alMI0 U pacIlupeHHe
CBEJIEHUI O (YHKLUAX, COBEPIICHCTBOBAHHE I'PapMUECKUX YMEHUH; 3HAKOMCTBO ¢ OCHOBHBIMU
UAEeIMH U METOJaMU MaTeMaTH4YeCKOro aHajiu3a B 00beMe, IO03BOJIAIOLIEM HCCIIEN0BaTh
JJIEMEHTapHble (YHKLIMU W PEIIaTh MPOCTEHIINE TeOMETpUYecKue, (U3MYECKUue M Jpyrue
IIPUKJIAIHBIE 3a]auy;

— JMHHA YpaBHEHMH M HEpPaBEHCTB, OCHOBaHHAs Ha IIOCTPOCHUU M MCCIEJOBAHUU
MaTeMaTH4YECKUX MOJIENeH, epeceKaroIasics ¢ ajaredpanyeckoi U TeOPeTUKO-(PYHKINOHATbHON
JUHUSAMHM M BKIIOYAKOLIas pa3BUTHE, M COBEPLICHCTBOBAHME TEXHUKH alredpanyecKux
peoOpa3oBaHui AJIs PELIeHUs] YPaBHEHUH, HEPABEHCTB U cUcTeM; (OPMHUPOBAHUE CIIOCOOHOCTH
CTPOUTH U UCCIIENOBATh MPOCTEHIINe MaTeMaTHYeCcKue MOJIENIU P PELICHUH IPUKIIaIHbIX 3a/ad,
3aJja4 U3 CMEXHbIX U CHELHUAIbHBIX TUCIMILINH;

— reoMeTpuYeckas  JIMHUS,  BKIIOYAIOLIAs  HAlIAJHbIE  MPEACTaBIECHUS O
IIPOCTPAHCTBEHHBIX (Urypax W U3y4Ye€HUE MX CBOMCTB, (OPMUpPOBAHHUE U pa3BUTHE
IIPOCTPAHCTBEHHOTO  BOOOpaXEHUS, pa3BUTHE CIIOCOOOB TE€OMETPUUYECKHX  H3MEpPEHHH,
KOOPJIMHATHOTO U BEKTOPHOTO METOOB JUISI PELIEHUS] MaTeMAaTUYECKUX U MPUKIAHBIX 33/1a4;

— CcTOXacTWyeckas JIMHMs, OCHOBAaHHAs Ha pa3BUTUM KOMOWHATOPHBIX YMEHMHH,
NPEJCTaBICHUNH O BEPOATHOCTHO-CTATUCTMUYECKMX 3aKOHOMEPHOCTSIX OKPYXKAloIero Mupa.
Paznenel (TeMbl), BKIIOYEHHBIE B COJIEpKaHUE y4yeOHOW NUCIMILIMHBI, SIBISIOTCS OOLUMM JUIS
Bcex npoduieil nmpodeccHoHaIbHOr0 00pa3oBaHMUs M MpPU BCeX oObeMax y4eOHOTO BpEeMEHHU

HC3aBHUCHUMO OT TOI'O, ABJIACTCS JINU yqe6Ha$1 JUCHHUILIMHA MaTeMaTuka 0a30BOM MU HpO(I)HJIBHOfI.



B TtemarnueckoM maHe NpOrpaMMbl y4YeOHBI Marepuan NpeAcTaBiIeH B (opme
YEepEeAyIOLIErocss pa3BEPTbIBAHUS OCHOBHBIX COJAEP)KATEIbHBIX JIMHMKA (anredpandeckon,
TEOPETHKO-(DYHKIIMOHATHHOM, ypaBHEHUH U HEPABEHCTB, FT€OMETPUYECKOH, CTOXaCTHYECKOH ), 4TO
MO3BOJISIET THOKO HCIIONB30BAaTh MX PACIOJIOKEHHE M B3aWMOCBS3b, COCTABJIATH pabounit
KaJICHJapHBIH IIJ1aH, T0-pa3HOMY Yepeayst yueOHbIe TeMBbI (TJ1aBbl y4eOHUKA), YIUTHIBAs POPHIIH
npodeccuonansHoro obpazosanus, crnenuduky cnenuanbHocTH CIIO, THyOMHY wH3ydYeHUs
Marepuaia, ypoBeHb IIOATOTOBKH CTYAEHTOB IO IPEAMETY.

Nzyuenue oOmieoOpazoBaTebHON yUeOHOM JUCHUIUIMHBI MaTeMaTuka 3aBeplIaeTcs
MO/IBEJIEHUEM UTOrOB B (popMe dK3aMeHa B paMKax IMPOMEXKYTOYHOM aTTecTalluu CTYJIEHTOB B
npouecce ocBoeHust ocHoBHOM OIIOII CIIO ¢ momydyeHuem cpenHero oOIiero odopa3zoBaHUs
(ITIICC3). B paznene nporpammsl «Coaepkanrue yueOHOW MUCHUILIMHBD) KYPCHBOM BBICIICH
Marepuai, KOTOPBIA MpH W3yUYEHHH MaTEeMaTHKH Kak 0a30BOM, Tak W TpoduibHON ydeOHOM

JAUCHUILIMHBI, KOHTPOJIIO HE IMTOAJICIKHUT.

1.3 MecTo yueOHoli 00111€00pa3oBaTeIbHOI YUeOHOI THCHUILIHHBI MaTeMaTHKa

VYyeOnas aucnuruiniHa MartemaTukay sBiseTcss Y4eOHbIM MpeIMeToM o00s3aTenbHON
npeaMeTHoM obmactn «Maremaruka u uHGopmarukay OI'OC cpennero obmero odpazoBanus. B
MpoECCHOHAIBHBIX ~ 00pa30BaTENbHBIX OpraHU3alMUsIX, pPEATU3YIONUX 00pa30BaTEIbHYIO
nmporpaMMmy cpemHero oOrmero ooOpazoBanus B mpenenax ocBoeHuss OIIOIT CIIO na Oaze
OCHOBHOro oOmiero oOpa3oBaHus, YyuyeOHas JuCHUIUIMHA MaremaTuka u3y4aerca B
obmeobpaszoBarenbHoM nukie ydeonoro rmiaHa OITOIT CIIO na 6a3e OCHOBHOTO OOIIETro
oOpa3oBaHus ¢ monydeHueM cpemHero odmero oopazoanus (ITIICC3). B yueOHbIx mranax
[TICC3 y4ebHas mucumruimHa MaTemaTHKa BXOAMT B COCTaB OOIIMX 00IIe00pa3oBaTEIbHBIX
Y4eOHBIX JUCIHIUIMH, (OPMUPYEMBIX U3 0053aTebHBIX peaMeTHbIX obnacteit ®I'OC cpenanero
obmero obOpa3zoBanus, s crnenuanbHocTed  CIIO  cooTBercTByrOmero  mpoduist

PO ECCHOHAIBHOTO 00pa30BaHUS.

1.4 Pe3yabTaTbl OCBOEHHUSI 001I€00Pa30BATEbHOW y4eOHOH JAMCHMIIUHBI

MaremaTHnka

OcBoecHue COACPIKAHUA y‘le6HOI>'I JUCHUILNIMHBI MaTemaTuka obecrieunBaeT JOCTHIXKCHHC
CTYACHTaMU CJICAYIOIIUX PC3YyJIbTATOB:

JIMYHOCTHBIX:

1) C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJICHI/Iﬁ 0 MATCMATHUKE KaK YHUBCPCAJIbHOM SA3bIKC HAYKH,
CpCACTBC MOJACIIMPOBAHUSA SIBIICHUH U MponeccoB, UACAX U MCTOAAX MATCMATUKU

2) INOHUMAHUC 3HAYUMOCTH MATCMATUKHU [JII HAYYHO-TCXHHUYCCKOTO IIporpecca,
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c(OPMHPOBAHHOCTH OTHOLICHUS K MAaTEMAaTHKE KaK K YacTH O0IIEeYeTIOBEYECKON KyIbTYPHI 4epes3
3HAKOMCTBO C HCTOPHUEHN pa3BUTHUSI MAaTEMATUKH, 3BOJIFOMEA MATEMATHUYECKUX UJIEH;

3) pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS, IMPOCTPAHCTBEHHOTO  BOOOpaXKCHUS,
AITOPUTMUYECKOH KYJIbTYPbI, KPUTHUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOAUMOM JUT Oy yIiei
poheCCHOHATBHOMN ACATENLHOCTH, IS IPOIOJKEHUsT 00pa30BaHMsI 1 CaMOOOpa30BaHMS,

3) oOBIaJeHHE MAaTEMATUYCCKUMHM 3HAHUSMH W YMCHHUSAMH, HEOOXOJIMMBIMH B
ITOBCEIHEBHOM XU3HU, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCLUUILINH U AUCHUILUIMH
npoeCCHOHATBHOTO IIMKJA, Ui TOJNydeHHs OoOpa3oBaHHMsl B O00JAcTAX, HE TPeOYOMINX
yriyOJeHHONH MaTeMaTUYeCKO MOArOTOBKHY;

4) TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHHWE K HEMpPEPhIBHOMY OOpa30BAHMIO Kak
YCJIOBHIO YCIIEUTHOW MpodhecCHOHaIbHOM 1 OOIIECTBEHHOM ACSITEIBHOCTH;

5) TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEJIBHOW TBOPYECKOW M OTBETCTBEHHOI
NeSITeNIbHOCTH;

6) TrOTOBHOCTh K KOJUICKTHBHOW paOoTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BaTeIbCKON, MPOEKTHON U JPYTUX
BHUJIaX JACSITEIBHOCTH;

7) oTHOUICHHE K NPOPECCHOHATBHON AEATETbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
PELIeHUN JTUYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

MeTanpeIMeTHbIX:

1) yMeHHE CaMOCTOSATEIbHO OMPEACIATh IEIH JCATSIbHOCTH W COCTABJIATH IUIAHBI
NESATENbHOCTH;  CaMOCTOSATENIbHO  OCYIIECTBIIATh, KOHTPOJMPOBATH U  KOPPEKTUPOBATH
NEeSATENbHOCTh; UCIIOJIb30BaTh BCE BOBMOXKHBIE PECYPCHI Ul JOCTH>KEHHS TTOCTABJICHHBIX LEJIeH U
pealn3aluy IIaHOB AEATEIbHOCTH; BEIOUPATh YCHEUIHbIE CTPATErH B PA3IMYHBIX CUTYAIUsX;

2) yMEHHE NUPOIYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NesITeNIbHOCTH, YUUTHIBATh MO3UIIUU APYTUX YYACTHUKOB JCSITENbHOCTH, IPPEKTUBHO pa3peniaTh
KOH(JIUKTHI;

3) BiajeHHE HaBBIKAMH II03HABATEIbHOW, y4eOHO-HCCIEIOBATEIbCKOM M TMPOCKTHOM
NesTeIbHOCTH, HaBBIKAMHM  pa3pelleHHus MpoOieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs] NPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO PA3IUYHBIX
METO/I0B TIO3HAHHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOH HMH(pOPMAIMOHHO-I03HABATEIHHOM
JEeSITEeNbHOCTH, BKIIIOYash YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(popmanuu,
KPUTHUYECKH OIEHUBATh M HWHTEPIPETUPOBATH HHPOPMAIUIO, MOTYYaeMYI0 W3 Pa3IMYHBIX
HWCTOYHUKOB;

5) BJIAICHUC A3BIKOBBIMH CPCACTBAMH: YMCHHC SICHO, JIOTMYHO WU TOYHO HU3JIaraTb CBOMO



TOUKY 3pEHHS, UCII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

6) BiajicHHMEe HaBBIKAMH I103HABATEIILHOM pe(ICKCHU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBaHMIi, IPaHUIl CBOEIO 3HAHUS U
HE3HAHUs, HOBBIX [TI03HABATEJIbHBIX 3a/1a4 U CPEJCTB AJIS UX TOCTHKECHUS;

7) UeNeyCTPEeMIICHHOCTh B IOHMCKAaX M MPHHATHUA PEUICHUH, COOOpa3HTENbHOCTh |
UHTYMLMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTABIECHUMN; CIIOCOOHOCTh BOCIPUHUMATh
KpacoTy U TapMOHHUIO MUPA;

npeIMeTHbIX:

1) chopMUpPOBaHHOCTH MPEACTABICHUI O MaTEMATHKE KaK YaCTH MHPOBOW KYJIBTYPbI U
MECTEe MaTeMaTUKHU B COBPEMEHHON IUBUIM3AINH, CIIOCO0aX ONMUCAHUS SIBICHUN pealbHOI0 MUpa
Ha MaTeMaTUYECKOM SI3BIKE;

2) chopMHPOBAHHOCTh MPEJICTABICHUNA O MATEMaTHYCCKUX MOHATHIX KaK BaKHEHIIUX
MaTeMaTHYEeCKUX MOJIEJISX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh pa3HbIe MPOIECCHl U SIBJICHMUS,
MMOHMMAaHKHE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHIi;

3) BIaJicHHE METOJAMHU JTOKA3aTeIbCTB M AJTOPUTMOB PEIICHUS, YMCHUE UX TIPUMEHSTD,
MIPOBOJIUTH JTOKA3aTENIbHbIE PACCYKICHHS B X0/I€ pEIIeHHs 33/1a4;

4) BnajieHWE CTaHIAPTHBIMU TPUEMaMH PEUICHUS PAIlMOHATIBHBIX W UPPAIMOHAIBHBIX,
[MOKA3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHM U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX ITPOrpamMM, B TOM YHUCJIE JJI TIOMCKA ITYTU PEIIEHUs 1
WJUTFOCTPALIMY PELICHUS YPABHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTh MPEJACTABICHHH 00 OCHOBHBIX MMOHATHAX MAaTEeMaTHYECKOTO
aHallu3a W UX CBOMCTBax, BJAJEHUE YMEHHEM XapaKTepu3oBaTh MOBeJAeHHE (GYHKIH,
WCII0JIb30BAHUE MTOTYUYEHHBIX 3HAHUM /1711 OIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

6) BiaseHUe OCHOBHBIMH TOHSITHSAMHE O TUIOCKHUX M MPOCTPAHCTBEHHBIX F€OMETPHYECKUX
¢burypax, UX OCHOBHBIX CBOICTBaX; cCPOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH F€OMETPUUECKUE
burypsl Ha 4YepTekax, MOJEISIX M B pEAIbHOM MHpPE; MPUMEHEHHE H3yUYEHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmys g peneHus reOMeTpUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM
COJIep>)KaHUEM;;

7) chOpMHUPOBAHHOCTh TMPEACTABICHUA O TMpoIeccax | SBICHUAX, HMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTHUUECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE, OCHOBHBIX
MOHATHAX JJIEMEHTAPHOW TEOPUU BEPOSITHOCTEM; YMEHUHM HAaXOIUTh U OLICHUBATh BEPOSITHOCTH
HACTYIIJICHUS! COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIlMSX U OCHOBHBIE XapaKTePUCTUKU
CIIy4alHbIX BEJIHYHH;

8) Bia/icHME HABBIKAMHU UCTIOJIb30BAHKSI TOTOBBIX KOMITBIOTEPHBIX MIPOrPaAMM ITPU PEIICHUN

3agad.



15 ®@opmupoBaHue JIMYHOCTHBIX Pe3yJIbTATOB BOCHHUTATENbHOH  PadoThI
o0yuawumuxcst

JIP 1. Oco3naromuii ce0si rpasKJaHUHOM U 3aIIUTHUKOM BEJIMKOM CTpaHBI.

JIP2.ITposiBisitoliMil ~ aKTMBHYIO  TPaXJAHCKYIO  MO3ULUIO,  JEMOHCTPUPYIOLIUI
MPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, TMOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKOM
AKTUBHOCTH M YYaCTBYIOIIMA B CTYJACHUYECKOM W TEPPUTOPHAIILHOM CaMOYIPABICHWU, B TOM
YHUCJIe Ha YCIOBUAX JOOPOBOJIBYECTBA, MPOAYKTUBHO B3aWMOJCHCTBYIOIIMNA W YYAaCTBYIOIIUN B
NEeSITETFHOCTH OOIIECTBEHHBIX OpTaHU3aIUMN.

JIP3.CoOmrofatoniuii  HOPMBI  MIPABOMOPSAZIKA, CIACAYIOMUA HeagaM TPaxIaHCKOTO
oOmrecTBa, oOecneyeHUs: O€30MaCHOCTH, TpaBa W CB0OOA TpaxknaaH Poccuu. JlosipHBIN K
YCTAaHOBKAM U TIPOSIBJICHUSIM TPEJACTaBUTENEH CyOKYyJIbTyp, OTIWYAIONIMA KX OT TPymHm C
JNECTPYKTHBHBIM W JCBHAHTHBIM  TOBeIeHHEM. J[eMOHCTpUPYIOIIMA  HENpUsATHE |
NpeynpexIatoOIIUi COIUATILHO ONACHOE MOBEACHUE OKPYKAIOIIHX.

JIP4. IlposBisiomuii ¥ AEMOHCTPUPYIOIIUA YBaKEHUE K JIIOASM TpyAa, OCO3HAIOMIUN
IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemMsimumiicss K GOPMHUPOBAHUIO B CETEBOM Cpejie IMYHOCTHO U
npodeccnoHanTbHOT0 KOHCTPYKTUBHOTO «LHU(POBOTO CIIE/Ia.

JIPS.JleMOHCTpUPYIOIIUA TPUBEPKEHHOCTh K POJHON KYJIBTYpE, UCTOPUUYECKON MaMSITH
Ha OocHOBe JI00BM K PoauHe, poaHOMYy Hapody, Majloil poauHE, MPUHATHUIO TPATUIUOHHBIX
LIEHHOCTEH MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu.

JIP6. ITposiBasitomnii yBa)K€HHE K JIFOJSAM CTApUIEro MOKOJIEHUSI U TOTOBHOCTh K YYaCTHIO
B COLMAJIbHON MOJIEP/KKE U BOJIOHTEPCKUX ABUKCHUSX.

JIP7. Oco3Haromuii MNpUOPUTETHYID IIEHHOCTh JIMYHOCTHM 4YEJIOBEKA; YBaXKaroIIUH
COOCTBEHHYIO M UY)XYI0O YHUKaJIbHOCTh B Pa3IMYHBIX CHUTyalMsX, BO BceX ¢opmMax U BHAAX
NEeSATENbHOCTH.

JIP8. IlposBismOmMi ¥ AEMOHCTPUPYIOIIMM YBa)KEHUE K IMPEICTABUTEISIM Pa3IMYHBIX
STHOKYJBTYPHBIX, COIIMAJIbHBIX, KOH(ECCHOHAIbHBIX U HHBIX rpynn. Conpu4acTHOCTh K
COXPAHEHUIO, TMPEYMHOXXEHUIO U TPAHCISUUMU  KYJIbTYPHBIX TpaJMUMA ©  LEHHOCTEH
MHOT'OHAIIMOHAJIBHOI'O POCCUMCKOT0 TOCYAApCTBA.

JIP9. Cobnroparomuii U mponaraHIupyoniuil mpasuia 3A0poBoro u 6esonacHoro oopasa
KU3HHU, CTIOPTA; MPEAYyNPEKIAOMINKA 100 MPEOA0IeBAIOIINI 3aBUCUMOCTH OT aJIKOTO0JIs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX Urp U T.J1. COXpaHSIOWUN MICUXOJIOTMYECKYI0 YCTOUUYNBOCTD
B CUTYaTHUBHO CJIOKHBIX UJIM CTPEMUTENBHO MEHSFOIINXCSI CUTYalIHSIX.

JIP10. 3aboTsmuiics o 3amuTe OKpY)KaloLed cpeapl, COOCTBEHHOW M 4y»KOH
0€301acHOCTH, B TOM YHCIIe TU(POBOI.

JIP11. TlposBastomuii yBaxXeHHEe K ICTETUYECKHUM IEHHOCTSM, 00Jalaloluii OCHOBAMH

ACTETUYECKOU KYJIbTYpBI.
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JIP12. IIpunumaronuii ceMeiiHble IEHHOCTH, TOTOBBIA K CO3aHUI0 CEMbU M BOCIIUTAHUIO
JIeTel; JEMOHCTPUPYIOIIMN HENPUSATAEC HACWiIUig B CEMbE, yX0Ja OT POJIUTEIIbCKOU

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUM CO CBOUMH JACTBMHU U UX (1)I/IHaHCOBOI‘O COACpIKaHM.

1.6 KosimuecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl 001Ie00pa30BaTeIbHOH Y4eOHOI

JUCHHUILIMHBI MaTeMaTHKAa:

MakcumanbHas yuyebHast Harpy3ka oOydaromerocst — 359 4acoB, B TOM YHUCIIE:
— o0s3aTeNbHAs ayIUTOpHAs yueOHas Harpy3ka - 234 Jaca;

— camocTosTeNnbHas yuyeOHas Harpy3ka — 125 gacos.

11



2 CrpykTypa H cojaepkaHue 001e00pa3oBATEJbHON Y4eOHOH THCHUILIMHBI

MaremaTHuka

Bsenenue.
Matematuka B HayKe, TEXHUKE, OSKOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJOTHSIX U
MpaKTUYECKOW paesrenpHOCTH. Llenmn W 3amaum  u3ydyeHHs] MATEeMaTUKW TMPU  OCBOCHHH

crrermmanbaocrert CIIO.

AJIT'EBPA.

Pa3BuTure nmouaTus o yucie.

[ensie 1 panmonanbHble uncna. JlefictBurensueie uncia. [[pulamkeHHbIe BEIYUCICHUS.

KommnekcHsie uncia.

Kopnu, crenenu u gorapudmsl.

Kopau u crenenn. KopHu HaTypalbHOM CTENEHW M3 4YUCIa U UX cBoWcTBa. CTEemeHH C
panMoHATBHBIMH TTOKa3aTeNsIMU, UX CBOWCTBA. CTENEHH ¢ JCHUCTBUTEIHHBIMH ITOKA3aTEIISIMU.
CBoOIiCTBa CTEINEHU C JCUCTBUTENBHBIM Moka3ateneM. Jlorapudm. Jlorapudm uncna. OcHOBHOE
norapudmudeckoe ToxAecTBO. JlecsaTuunble W HaTypaiabHbIe Jorapudmel. [IpaBuna neficTBuii ¢
norapudmamu. [lepexon k HoBoMy ocHoBaHUIO. [IpeoOpazoBaHue anreOpandecKux BhIPAKEHUH.
[IpeoOpazoBaHue  palMOHAJIbHBIX, UPPALUOHAIBHBIX  CTEMEHHBIX, IOKa3aTeJIbHBIX U
Jorapu(pMUUECKUX BBIPAKEHUI.

[IpakTuueckue 3aHATHS.

ApudmeTrnueckue AEUCTBUS HAJA YHCIAMHU, HAXOXKICHHE NPHUOIMKEHHBIX 3HAYCHUN
BEJIMYMH U TIOTPEUIHOCTE!N BhIYMCICHUH (a0COMIOTHOI U OTHOCUTENBHOI ), CpPaBHEHUE YHCIIOBBIX
BBIpKEHUI. BbrunciaeHnue u cpaBHeHUE KOpHEH. BeInoTHEHHEe pacyeToB ¢ pajukaiamu. Pemenue
MppAallMOHAJIBHBIX ~ ypaBHeHUHU. HaxoxneHue 3Ha4YeHMIl CTeneHell ¢  palnuOHaJIbHBIMU
nokazarensimu. CpaBHeHue creneneld. [IpeoOpa3oBaHus BeIpaKeHHI, COAEPIKAIIUX CTEIECHH.
Pewrenne mokasatenbHbIX ypaBHeHMH. Pemenue npuxnansbeix 3agad. HaxoxkaeHue 3HaueHui
jmorapudma MO MPOU3BOJILHOMY OCHOBaHHIO. [lepexol OT OJHOrO OCHOBaHHS K APYyromy.
Brruncnenue u cpaBHenue norapudmos. JlorapudmupoBaHue U MOTEHIIUPOBAHUE BBIPAKEHUI.
[TpuOnkeHHbIe BBIYMCICHUS W pENIeHHUs NPUKIAAHBIX 3a1ad. PerieHue norapupmMuUYecKux

YPaBHEHUH.

OCHOBBI TPUI'OHOMETPUN

OCHOBHBIE TTOHSITHS.
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Panuannas mepa yria. Bpamarensnoe nquxenue. CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
4KCIIa.

OcCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA.

@opmynel  npusBencHus. DPopmynsl  cioxeHus. Popmynsl  ynBoeHus Dopmylibl
IIOJIOBUHHOT'O YIJIA.

[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BbIpaxkeHuil. IlpeoOpazoBanue
CYMMBbI TPUT'OHOMETPUUYECKUX (PYHKIMH B IPOU3BEACHUE U ITPOU3BEIECHUS B cyMMy. BoipakeHue
TPUTOHOMETPHUYECKUX (DYHKIMIA Yepe3 TAaHT€HC TTOJIOBUHHOTO apryMeHTa.

TpuroHomerprdeckue ypaBHEHHMs M HepaBeHCTBa. [Ipocreiimme TpUroHOMETpu4ecKue
ypaBHeHud. [Ipocreline TpUroHOMETpUYECKUE HEPABEHCTBA.

OO0paTHble TpUTOHOMETpUYECKHE PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

[IpakTnueckue 3aHATHS.

PannanHBI METOT M3MEPEHUS YIVIOB BPAIIEHUS U CBA3b C I'palyCHOU Mepoi. OCHOBHBIE
TPUTOHOMETPUYECKHUE TOXKIECTBa, (OPMYJIbI CIOXKEHHs, YJIBOCHHS, MPeoOpa3oBaHHE CYMMBI
TPUTOHOMETPUYECKUX  (QYHKIUMH B  TNpOU3BEAEHUE, Mpeodpa3oBaHuE  IPOU3BEACHUS
TPUTOHOMETpHUYECKUX (PyHKUMHA B cymMmy. llpocreiiiiue TpUroHoMeTpUYECKHUE YpaBHEHUS U

HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHe (PYHKIIUU: ApKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIH, UX CBOMCTBA Y T'PA®UKH.

Oynkimu. O6acTh OnpeeIeHUs 1 MHOXKECTBO 3HAUCHHI; TpapuK (PyHKIHH, ITOCTPOCHUE
rpaduKoB (QYHKIUH, 3aJaHHBIX Pa3IUYHBIMU crioco0amu. CBoicTBa (GpyHKIMH. MOHOTOHHOCTS,
YEeTHOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, IEPUOJUYHOCTH. [IpOMEXKYTKH BO3pacTaHUsl H
yObIBaHMsI, HauOOJIbIIIeE M HaWMEHbIIEe 3HAYCHHS, TOYKH JSKcTpemyMma. [ paduueckas
uHTepnperanus. [Ipumepsl QyHKIIMOHATBHBIX 3aBUCHMOCTEH B PEaIbHBIX MPOIIECCaX U SBICHUSX.
Apudmernueckue onepanuu Hala GyHKiusMu. Crnoxsas Qynkuus (kommnosuius). [lonstue o
HenpepeiBHOCTH (yHKIMH. OOpatHbie QyHkuuu. OOIacTh onpeaeseHus U 00JacTh 3HAYCHHIA
obpatHoit  gyukumu. ['paduk  oOpatHoit  ¢ynkumu. CreneHHble, MOKa3aTelbHbIE,
norapupMuueckue u TpuroHomerpuyeckue GyHkiuu. OOpaTHblE TPUTOHOMETPHYECKUE
GbyHKIUH.

Omnpenenenuss ¢yHkuui, ux cBoiictBa u Tpaduku. IlpeoOpazoBanus rpaduKoB.
[TapannenbHplii NEepeHOC, CHUMMETpUsT OTHOCHTENBHO OCeH KOOpAMHAT M CHMMETpHUs
OTHOCUTEJIbHO Hayajla KOOPAWHAT, CUMMETpPUSl OTHOCHUTENIBHO NPSMOW y = X, pacTsiKeHHE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.

[IpakTuyeckue 3aHATHSL.

HpI/IMepLI 3aBHCUMOCTE MCKAY HNCPEMCHHBIMHU B PCAJIBHLIX MPONECCAX U3 CMCIKHBIX
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mucuutuiiH. Onpenenenue Gynkuuii. [Tocrpoenue u urenue rpadukos pynknuii. MccnenoBanue
¢ynkuuu. CBOWCTBa JIMHEHHOHM, KBaJpaTHYHOW, KYyCOYHO-TUHEWHOM U JpOOHO-IMHEHHOMN
¢yukuuii. HenpepoiBubie u nepuoandeckue Gpynkiuu. CBoiicTBa u rpaduku cuHyca, KOCHHYca,
TaHreHca u koranreHca. O6paTtHple (QyHKUMU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE
¢bynkuuu. [IpeobpazoBanus rpaduka GyHKun. ['apMoHIUecKre KoneOaHusl.

[Mpuknagueie  3amaun. [lokazaTenpHble, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKHE

YpaBHEHHUS 1 HEPABEHCTBA.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A.

[TocnenoBarenbHocTH. CrIOCOOBI 3a/laHUsl U CBOMCTBA YMCJIOBBIX IOCIIEN0BATEIbHOCTEH.
[TonsiTue o npenene nocneaoparenbHOCTU. CylllecTBOBaHUE IPe/iesia MOHOTOHHOM OrpaHU4YeHHOMN
nocnenoBarenbHOCTH. CyMMHUpOBaHHME TOCJIEA0BaTeNbHOCTEH. beckoHeuHo yObIBaromias
reoMeTpHuuecKkas Mporpeccus u ee cymma.

[IpousBonnas. IlonsTHE O MPOU3BOAHON (PYHKIIMHU, €€ T€OMETpUYECKUN U (U3HUeCKuit
CMBICI. YpaBHeHHE KacaTelbHON K rpaduky ¢yHkuuu. I[Ipou3BoaHbIE CyMMBI, pa3HOCTH,
Mpou3BeeHUs, 4acTHble. [Ipom3BoJHBIE OCHOBHBIX 3j1eMeHTapHbIX (yHKuui. [IpuMenenue
MIPOM3BOTHON K WCCIENOBaHMIO (YHKIHMH W MOCTpoeHHIo rpadukoB. [IponsBoaHbie 0OpaTHOU
¢byHkuy 1 komrno3uuuu (yHkuuu. [Iprumepsl UCONB30BaHUS MPOU3BOJHON JJIST HAXOXKICHUS
HAWIy4YILEero pelieHus B MPUKIAAHBIX 3afadax. Bropas mpou3BojHasi, ee reOMETpUYECKU U
¢buznueckuit cmbica. HaxoxieHue ckopocTy Ij1s mpolecca, 3a1aHHoro (opMyioi u rpadukom.

[Ipumepsl mpuMeHeHus uHTerpana B (usuke u reomerpuu. [IpakTuyeckue 3aHATHA.
UucnoBass  MOCJIENIOBAaTENIbHOCTb,  CIOCOOBI €€ 3a/JaHus,  BBIUMCICHHUS  YJICHOB
nocnenoBarenbHocTu. [Ipenen nocnenoBarenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuyecKas
Mporpeccus.

[Ipon3BojHasA: MEXaHMYECKHMI W T'€OMETPUYECKUUA CMBICI IMPOU3BOAHOW. YpaBHEHHE
KacaTenbHOU B oOmiem Buje. [IpaBuia u dopmyisl quddepeHunpoanus, Tabaua Mpou3BOIHBIX
aneMeHTapHbIX (yHkuui. MccnepoBanue (QyHKIMU C MOMOIIBIO MPOW3BOAHONW. HaxoxkneHue
HauOOJIbIIET0, HAUMEHBIIETO 3HAUYEHUS M SKCTPeMallbHbIX 3HaYeHH QyHkuuu. MHTerpan u

nepBooOpasHasi.

YPABHEHWA 1 HEPABEHCTBA.

ypaBHeHI/IH U CUCTCMBI ypaBHeHHfI. PaI_II/IOHaJ'ILHLIe, HppalluOHAJIbHBIC, ITIOKA3aTCIbHBIC U
TPUTOHOMCTPUUICCKUEC YPABHCHUSA U CUCTCMBIL. PaBHOCHIBHOCTE ypaBHCHHﬁ, HCPAaBCHCTB, CUCTCM.

OcHoBHBIC MPUEMBI UX PCIICHUA (pa3no>1<eHI/Ie Ha MHOXXHUTCIIM, BBCACHNC HOBBIX HCU3BCCTHBIX,
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MoJcTaHOBKa, rpaduueckuii merom). HepaBencrBa. ParmioHanbHble, HWppalMOHAILHBIC,
[IOKa3aTelbHbIE M TPUTOHOMETpUUYECKUE HepaBeHCTBA. (OCHOBHBIE INPUEMBl HUX pPELICHUS.
Hcnonp3oBaHue CBOWCTB U TpadUKOB (PYHKIUH MPH PEIICHUU YPaBHEHUH U HEpaBeHCTB. MeToa
MHTEpBAIOB. M300pakeHne Ha KOOPIUHATHOW IUIOCKOCTH MHOXKECTBA PEIICHHH ypaBHEHUU H
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagneie  3agaun. [IprMeHeHHME MaTeMarHMyecKMX METONOB Ui PELICHHS
COJIEprKaTeNIbHBIX 3a/1a4 U3 PA3IMYHbIX 001acTel HayKu U pakTUKKU. VHTepnperanus pe3ynprara,
Y4ET peajbHbIX OrPAaHUYCHHMN.

[IpakTHueckue 3aHATHS.

Kopuu ypaBHenuil. PaBHOcunbHOCTH ypaBHeHuil. IlpeoOpa3oBaHue ypaBHEHHI.
OcHoBHbIE TPUEMBI pelIeHHs] ypaBHeHUH. Pemienue cucrem ypaBHeHuil. Mcnonb3oBaHue CBONCTB

U rpauKoB GYyHKIUHN AJIs pelIeHUs] ypaBHEHUI 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHSI BEPOSITHOCTEIA.

DneMeHTbl KOMOMHATOPUKH.

OcCHOBHBIE TIOHATHS KOMOWHATOPUKH. 3a7adyd Ha TOJCYET 4YHCIAa pPa3MEIICHHMH,
MepecTaHOBOK, coueTaHui. Pemenue 3a1a4y Ha nepe0op BapHaHTOB.

DneMeHThl Teopuu BeposiTHOCTeH. CoOOBITHE, BEPOSTHOCTh COOBITHA, CIOKCHHE U
YMHOXEHHUE BeposiTHOCTEH. [ToHsATHE O HE3aBUCUMOCTH COOBITHH.

DneMeHTbl MaTeMaTudeckod cratuctuku. [lpencraBieHwe  AaHHBIX — (TaOJHILIBI,
auarpamMmbl, Tpaduku), TeHepallbHas COBOKYIIHOCTb, BBIOOpKa, cpeiHee apu(MeTHyecKoe,
Meauana. [lonstue o 3a1auax MaTeMaTHYECKOM CTaTUCTHKU.

[IpakTryeckue 3aHsTHS.

Uctopust pa3BuTUs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKUA U MX POJIb B
pas3nuYHBIX cdepax yeloBeYecKor ku3HenesTenbHOCTH. [IpaBuna xomOunaTopuku. Pemienue
KOMOHMHATOPHBIX 3a/1a4.

[Ipuknanueie 3agauu.

Knaccuueckoe ompeneneHue BEpOSTHOCTH, CBOWCTBAa BEPOATHOCTEH, TeopemMa O CyMMe
BeposiTHOCTe. Boluucnenue BepositHoctell. Ilpuknannsie 3agaun. IlpencraBiieHne 4HMCIIOBBIX

JaHHBIX. HpI/IKJ'IaILHLIe 3aga4u.

I'EOMETPUAL.

HpSIMLIe " TNIOCKOCTH B IPOCTPAHCTBEC.

Bzaumuoe PACIOJIOKCHUE ABYX MPSAMBIX B MPOCTPAHCTBC. HapaJIJ'ICJIBHOCTB Hp}IMOf/'I n
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mockocT. [lapamnenbHOCTs 1I0CKOCTEH. IlepneHAMKYyJIApHOCT, IPSAMOM M IUIOCKOCTH.
IlepneHuKyIsp ¥ HAKJIOHHAA. YTOJI MEXIy IPSAMOM U INIOCKOCTBIO. [[ByrpaHHBIN yroia. Yromu
MEXKIy  IUIOCKOCTAMHM.  llepneHaumkynsspHOCTH  ABYX — IUIOCKOCTEW.  I'eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MapaJUIeIbHBIN IEPEHOC, CAMMETPUS OTHOCUTENIBHO IIIOCKOCTH.
[TapannensHoe mnpoektupoBanue. I[lmomans oproroHanbHOW mpoekiuu. M3o00paxenue
MPOCTPAHCTBEHHBIX (uryp. MHororpanHuku. BepmuHbl, pebpa, TpaHH MHOTOTPaHHHKA.
Pa3Beprka. MHororpansusie yribl. Beinykibsle MHororpaHHuku. Teopema Oinepa. [lpusma.
[Ipsimasi u wHakionHas npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupammnga.
[IpaBunpHas nupamuaa. Y ceyeHHas nupamuaa. Terpasap.

CumMmerpuu B KyOe, B mapajuienenumese, B npusMe u nupamujae. CeueHus Kyoa, npu3Msl
n nupamuzbl. [IpencraBieHre o MpaBWIBHBIX MHOIOTpaHHMKax (TeTpa’ape, KyOe, oKTasipe,
JoJieKadipe U ukocaszpe). Tena u moBepxHocTH BpaieHus. [{umHap u koHyc. YceueHHbIH KOHYC.
OcHoBaHMe, BbICOTa, OOKOBas IOBEPXHOCTb, OOpa3yromias, pa3BepTka. OceBble CEUEHHUS U
cedeHus, napajienbHble ocHoBaHuto. [llap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
cepe.

Nsmepenns B reomerpun. [logo6ue ten. OTHOMIEHUS TIIOMAEH TOBEPXHOCTEN 1 00HEMOB
nono6ubix Ten. Koopaunatel u BekTopsl. [IpsmoyronbHas (gexapTroBa) cucTeMa KOOpIUHAT B
npoctpanctBe. dopmysa paccTosHUS MEXKIY ABYMs TOUKaMU. YpaBHEHUS c(epsl, IIIOCKOCTU U
npsamoil. Bekropsl. Moayib BekTopa. PaBeHCcTBO BeKTOpOB. ClOKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4MuCio. Pa3nokeHue BEKTOpa MO HaAIPaBICHUSAM. YTOJ MEXAY ABYMsS BEKTOpPaMHU.
[Ipoexkuusa Bekropa Ha ocbk. KoopaunaTel Bekropa. CKalspHOE IPOU3BEIECHUE BEKTOPOB.
Hcnonbs3oBaHre KOOPAMHAT U BEKTOPOB TP PELIEHUN MATEMaTHYECKUX U IPUKJIAJIHbIX 3aa4.

[IpakTnueckue 3aHsATUA. [Ipu3HAKKM B3aMMHOrO PacHOJIOKEHUS MPSAMBIX. YTOJI MEXIY
npsAMbIMU. B3anMHOe pacnosiokeHHue NMpsAMbBIX U IUIOCKOcTed. lleprneHnuKyiisp U HakJIIOHHas K
IJIOCKOCTH. YTOJ MEXAY NMPSMOH U IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PacIOJIOKEHUHU IIPSIMO
n miockoctu. Teopema o Tpex mnepneHAukyispax. [Ipu3Haku M CBONCTBa MapajlieIbHBIX U
MEePIEHIUKYISIPHBIX TUIOCKOCTEN. PaccTosiHUE OT TOUKHU O IIIOCKOCTH, OT IPSIMON JI0 IIJIOCKOCTH,
paccTostHue  MEXAY  IUIOCKOCTSMH, MEXAY  CKPEIIMBAIOLIUMUCS  MOPSIMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTypaMu B MpocTpaHcTBe. [lapaienbHoe mpoeKTUPOBaHKUE U €r0 CBOMCTBA.
Teopema o 1uomanyM OpPTOrOHaJIBHOM NMPOEKIMHM MHOIOYTOJbHHMKA. B3anMMHOE pacrnosoxeHue
IIPOCTPAHCTBEHHBIX (uryp. Pasnuunbele BUIBI MHOTOTpaHHUKOB. VX u3oOpaxenus. CedeHus,
pa3BepTKH MHOrorpaHHukoB. [Inmomanps noBepxHOCTH. Buasl cuMMeTpuil B INpOCTpaHCTBE.
CummeTpus Tej BpallleHUsl 1 MHOTOTpaHHUKOB. Bbruncnenue miomaneit 1 o0beMoB. BekTopsl.
HeiictBust ¢ BekTopamu. JlekapToBa cHCTEMa KOOpPAMHAT B IIPOCTPAHCTBE. YpaBHEHHE
OKpY>XKHOCTH, c(epbl, TIocKocTH. PaccrosHue Mexay Toukamu. JIeHCTBHSL ¢ BEKTOpaMu,

3aIaHHBIMH KOOPpAWHATaAMU. CKaHSIpHOe MMPON3BCACHUC BECKTOPOB. BCKTOpHOC YpaBHCHUC HpﬂMOﬁ
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U IUIOCKOCTH. Vcrionbp30BaHNe BEKTOPOB MPU J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JUia BHEayMTOPHBIX 3aHATUI CTyJIEHTaM Hapsily C PELIEHUEM 3aJady U BBIIOJHEHUS
MPAKTUYECKUX 33JJaHUH MOXKHO MPEIUIOKHUTH TEMbI UCCIIEIOBATEIbCKUX U pedepaTuBHBIX PadoT,
B KOTOPBIX BMECTO CEpU OTIENbHBIX MEJKHUX 337ad U yNPAaXKHEHUM MPEAIaraloTcs CIOKETHBIE
3a/laHusl, TPEOYIONINE JUTUTEIBLHOW pabOThl B paMKax OJHOH MAaTeMaTHYECKOW CUTyalud. DTH
TEMbl MOT'YT OBbIThb KaK WHAMBHIyaJbHBIMH 3a/laHUSIMU, TaK U TPYNIOBBIMHU JJIi COBMECTHOT'O
BBIIIOJIHEHUS UCCIIEI0BAHUSI.

[IpumepHbie TeMbl pedepaToB (T0KIa10B), UCCIAEA0BATENBCKUX TPOeKTOB: HenpepbiBHbIE
npoou. IlpumMeHeHHe CIOKHBIX MPOLIEHTOB B JKOHOMHUYECKMX pacuerax. [lapamnenbHoe
npoektupoBanue. CpeaHue 3HA4YEHHMs U UX NPUMEHEHUE B CTAaTUCTUKE. BekTropHoe 3amaHue
MPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. CloxeHne rapMoHudeckux konedanuid. ['paduueckoe
pelleHre ypaBHEHMW U HepaBeHCTB. [IpaBuibHbIE W TOJYNpaBUIIbHBIE MHOIOTPaHHUKH.

Konnyeckne ceueHns U ux MPUMCHCHUEC B TCXHUKE.

2.1 O6bém 001Ie00pa3oBaTeIbHOI YUeOHO# TucHumInHbI MaTeMaTuka

Bun yaeOHo# paboThI O0nem yacoB

MakcumanbHas yaeOHasi Harpy3ka 359
AyauTOpHBbIE 3aHATHS, BCET0 234
B TOM YHCJIE:
TEOPETHYECKOE O0yUCHHE 117
npaktuueckue 3auaTus (113) 117
CamocrosiTesibHas padoTa, Bcero 125
[IpomexxyTouHas arrectanus 3k3aMmes/mudd.3au 2/1

2.2 Temaruyeckuii IUIaH ¥ coAep:KaHHe o0O0lIeo0pa3oBaTeJIbHOW Yy4eOHOM

JUCHUILIMHLI MaTeMaTHKA

HaumenoBanue Copep:xanue yueGHOro MaTepuasa, O0Bem yacos Yposenn
Pa3esioB U TeM JabopaTopHbIe H NPaKTHYecKUe PadoThlI, 0CBOEHUSI
caMocTosiITeIbHasl padoTa o0ydaromuxcs,
KypcoBasi padoTa (IpoeKT)
Paznen 1. BBeaenue.
2
Tema 1.1. Matematuka | CozmepxaHue yaeOHOTO MaTepuana: O3HAaKOMUTEITb
B HAaYKe, TEXHHUKE, 1. MareMarrka B TIOBCEIHEBHOI KU3HH. HBIH
9KOHOMUKE H 2. Teopernyeckas " TIPUKIIaTHAS 2
MIPAKTHYECKOH COCTAaBJISFONAst MATEMATHKH.
JIEATENBHOCTH 3. Marematnka B  TpodecCHOHATBHON
JeSITEIIEHOCTH (TexHMUECKOH "
TYMaHUTApHON).
4. TlpuumHHO-CIIEICTBEHHbIC CBsI3H,
TICHXOJIOTHS U IpyTHE
[TpakTrueckue paboTsI HE IIPEeyCMOTPEHO
JlaGopaTopHble paboThI HE IIPEeyCMOTPEHO
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KontponbHbie paboTh

HE MPEIyCMOTPEHO

CamocrosTenpHas padora: HE IIPETyCMOTPEHO | PENPOAYKTHBH
13174
Pasznen 2: Pa3Burne MoHATHS 0 YHCIIE
4
Tema 2.1: [ensle u Coneprkanre y9eOHOTO MaTepraa: O3HAaKOMUTEh
pauvonanshbie uncna | 1. McTopus uncia HBIi
2. Pa3BuTHE MOHATHS YMCIIa 1
3. MHOXecTBa LENbIX U PallOHATBHBIX
qrcen
[IpakTiueckue paboTHI HE IIPETyCMOTPEHO
JlaGopaTopHbie paboTHI HE IIPEeTyCMOTPEHO
KontponbHbie paboTh HE IIPEeTyCMOTPEHO
CamocTostenpHas pabora: HE IIPETyCMOTPEHO | PENpPOIyKTUBH
bIit
Tema 2.2: | Conepxxanue yueOHOTro MaTepHaia: O3HaKOMHUTEh
[pubmxEnHbIC HE IPELYCMOTPEHO | HBIA
BBIYHCIICHHS [IpakTrueckue paboThI:
1. TlpubamxEHHOE 3HAYEHHE BEIUYMHBI U
MOTPEITHOCTH MPUOIIHIKSHUSL. 2
2. TouHble ¥ MPUONMKEHHBIE YHUCIIA.
3. OxpyrneHue.
4.  AOCOIOTHAS MOTPEIIHOCTD.
JlaGopaTopHbIe paObOTHI HE IPEeTyCMOTPEHO
KoHTposbHbIe paboThI HE IPEeTyCMOTPEHO
CamocrosiTensHas padora: He IIPEyCMOTPEHO | PENpPOAYKTUBH
bIH
Tema 2.3: | Conepxxanue yueOHOTro MaTepraia: O3HaKOMHTENb
KommnekcHsle uncna 1. TloHsTHE KOMILIEKCHOTO YHCIa. HBII
2. AunreOpanueckas (opma KOMILIEKCHOTO 1
qyuciaa. JleWcTBUS C  KOMILUIEKCHBIMU
YHCIIaMU
INpakTnueckue paboThI HE IPEIyCMOTPEHO
JlaGopaTtopHsble pabOTHI HE IPEIyCMOTPEHO
KoHTponeHbIe paboThI HE MPEeIyCMOTPEHO
CamocrosiTenpHas padora: HE IIPEYCMOTPEHO | PENPOAYKTHBH
bIi1
Pa3nen 3.: KopHuu, crenenu u jorapugpmbl
17
Tema 3.1: Kopuu u Coneprxanue yueOHOTro MaTepHania:
CTETIeHU 1. KopHu u cTeneHu ¢ HaTypaabHbIM
IIOKAa3aTeJIeM U UX CBOMCTBA.
2. Crelenu ¢ LeJbIM ITI0Ka3aTeneM 1
3. Crenesun c palrOHATBHBIM
MoKa3aTesIeM
4. CeoiicTBa cTeneHei
5. Kopnnu n-crenenn
[IpakTrueckue paboTHI 1
JlabopaTopHbIe pabOTHI HE MPeIyCMOTPEHO
KoHTposbHBIE paboThI HE IIPETyCMOTPEHO | PENpOYyKTUBH
13174
CamocrosTensHas pabora: 2 O3HaKOMUTEND
- CocraBieHane TaOIMII BO3BENECHUSA B HBI
crenesb g 2, 3 - no 10-i1 4, 5, 6 — no 7-i1
Tema 3.2: Jlorapudm Coneprxkanne yueOHOro Mateprana:
1. Ompenenenne morapudma. 1
2. HarypansHble " JCCSITHYHBIC
Jorapu(MBL
[TpakTrueckue paboTs! 1
JlaGopaTopHble paboThI HE IIPEyCMOTPEHO
KontponbHbie paboTs HE IIPETyCMOTPEHO | PENpPOAYKTHBH
bl
CamocTostenpHas pabora: 1 O3HaKOMHUTEh
- § 48-49 Mopakosuul HBIN
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Tema 3.3: CBoiictBa

Conepxanue y4eOHOTO MaTepuaa:

JorapugpmMoB 1. CsoiicTBa norapudmos. 2
2. OcHOBHOE JOTapH()MUUECKOE TOKIECTBO
3. Ilepexox kK HOBOMY OCHOBAHHIO.
4. TlpeobpazoBanue JorapupMIIecKux
BBIPAYKECHUH.
[IpakTrueckue paboTh! 2
JlaGopaTopHbie paboTHI HE IIPEeTyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocrosTenpHas padora: 3
- § 50 MopaxkoBuul, nomonHeHue B Tabmmiy-
MaMSITKy CBOMCTB JIOTapH(pMOB
Tema 3.4: | Coneprxanue yd4eOHOTO MaTepHaa: HE IIpeycMOTpeHO | O3HaKOMUTEIb
[IpeobpazoBanue 1. TIlpeobpasoranue paIOHATEHBIX HEBIH
PpalMOHATIBHBIX YpaBHEHUH.
BBIpaKEHUI [pakTuueckue paboThI 1
JlaGopaTopHbie paboThI HE IIPEeTyCMOTPEHO
KonTtponbHble paboTh HE IPEeTyCMOTPEHO
CamocTostenpHas padora: 1 PENpPOIYKTUBH
- 3amaum NeNe 36.1 — 36.11 MopakoBruy2 I
Tema 3.5: | Coneprxanue ydaeOHOTO MaTepHana: He peaycMoTpeHo | O3HaKOMHUTENb
[IpeoOpaszoBanue HBI
JNIEUCTBUTEIILHBIX [IpakTuyeckue padbOTHI:
BBIPAJKEHUN 1. TlpeobGpa3oBanue UppalOHAIIbHBIX
BBIpaKEHUI 1
2. IIpeobpazoBanue CTEIEHHBIX
BBIPAKEHUM.
3. TIpeobpazoBanue MOKAa3aTeJIbHBIX
BBIPAKEHUI
JlaGopaTtopHsble pabOThI HE IPEIyCMOTPEHO

KonTponeHbIe paboThI

HE PEIyCMOTPEHO

CamocrosiTenpHas padora:

HE PEIyCMOTPEHO

Pa3nen 4. OcHOBBI TPUTOHOMETPHH

15
Tema 4.1: OcHoBuble | ConepxanHue yueOHOTo MaTeprana:
TpuroHomerpuueckue | 1. Panmannas mepa yria. 2
TOX/IECTBA 2. Ompenenenue OCHOBHBIX

TPUTOHOMETPUYECKUX (QYHKIHUI.

3. OcHoBHbIE TPUTOHOMETPUYECKHUE
TOXJECTBA.

[pakTuueckue paboTHI HE NIPeIyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocrostenpHas padora: 1
- § 9 MopaxoBuu 1
- CocraBiegue  TaOMWIBI  OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKIECTB

Tema 4.2: Gopmyisl Cogepxanue yueOHOro MaTepuaa:

JTBOMHBIX 1. Cunyc 1 KOCHHYC IBOWHOTO yIJIa. 2

MIOJIOBHHHBIX YTJIOB 2. ®opMyIbI TOJIOBUHHOTO YIIa
[pakTnueckue padboTHI HE NIPEIyCMOTPEHO
JlabopaTopHbIe pabOTHI HE MPeyCMOTPEHO
KoHTposbHBIE paboThI HE NPEIyCMOTPEHO
CamocTositenpHas pabora: 1
- § 24 MopnkoBu4 1

Tema 4.3: | Conepxxanne yueOHOTO MaTepraa:

Onpenenenne 1. Omnpenenenne apkcuHyca, apKKOCHHYCa, 2

00paTHBIX apKTaHTeHCa M apKKOTAaHTeHCa YUCia

TPUTOHOMETPUIECKUX [TpakTrueckne paboTsI HE NIPEyCMOTPEHO

byHKIHH JlaGopaTopHble paboThI HE MPeyCMOTPEHO
KontponpHbie paboTsl HE IIPEeyCMOTPEHO

CamocrostenpHas pabora:
- § 17-19 Mopaxosuul

1

Tema 4.4: Pemenue

Coneprxkanne yueOHOTO MaTepraa:
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TPUTOHOMETPUUECKHX
ypaBHEHUH

1. Pemenne MPOCTEHIINX
TPUTOHOMETPUYECKHIX YPaBHEHHH

2. TpuroHoMeTpHuYecKWe ypaBHEHHS H
CHOCOOBI UX PEeIICHUS

[TpakTiueckue paboThI HE IIPEeyCMOTPEHO
JlaGopaTopHble paboThI HE IIPEeyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocrosTenpHas padora: 1
- § 16, 20 Mopaxosuul
Tema 4.5: Ipocreiimme | Coxepixanue yue6HOro MaTepuana:
tpuronomerpudeckue | 1. IlonsTune TPUTOHOMETPUYECKOTO 2
HEPaBEHCTBA HEepaBeHCTBA.
2. Merobl peneHust HepaBeHCTB.
[IpakTrueckue paboTHI HE IIPEeTyCMOTPEHO
JlaGopaTopHbie paboTHI HE IPEeTyCMOTPEHO
KontponbHble paboTh HE IPEeTyCMOTPEHO
CamocrosTenbHas padora: 1
- § 57 MopnkoBuu 1
Paznen 5. ®ynkuun, ux cBoiicTBa u rpaguku
25
Tema 5.1: Oynkmus Coneprxanue y4eOHOTo MaTepHaa:
1. Tlonsatue pyHximu. 2

2. OOmacte ompeelcHHE | 0O0ONACTh
3HAYEHUS.

3. T'padux pynkuun.

4. CaoiicTBa (QyHKIHH.

[TpakTryeckue paboThI

HE MIPEeIyCMOTPEHO

JlaGopaTopHbIe paObOTHI

HE MIPEeIyCMOTPEHO

KonTponeHbIe paboThI

HE PEIyCMOTPEHO

CamocTosTenbHas padora: 1
- § 1 Mopakosuu |
Tema 5.2: | Conepxanue yd4eOHOTo MaTepHana:
HUccnenoBanue 1. TIlnan uccnenoBanus GpyHKIMU. 2
GbyHKUMiA 2. IIpomexyTKH BO3pacTaHUs U yObIBaHUS
3JIeMEHTApPHBIMU 3. Haubonpliee 1 HauMeHbLIee 3HAUCHUS
crocodamu byHKINH
[pakTuueckue paboTHI HE NIPeIyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocTosTenbHas pabora: 1
- § 2 MopakoBu4 1
Tema 5.3: O6patnsie | Coxmepxanue ydeOHOTo MaTepuana:
(GyHKIMM 1. Tloustue oOpaTHOM QyHKIUH. 2

2. CsoiicTBa

3. TI'paduxu
[pakTnueckue padboTHI He NIPEIyCMOTPEHO
JlabopaTopHbIe paboTHI HE MPeIyCMOTPEHO
KoHTposbHBIE paboThI HE NIPEIyCMOTPEHO
CamocTositenbHas pabora: 1
- § 3 MopakoBuu 1

Tema 5.4: CnoxHas Copeprxanne yaeOHOTO MaTepHaa:

GyHKIIS 1. Tlomarne cnoxuOH QyHKINM. 2

2. Apudpmernueckue JIEWCTBUA HaI

GyHKOSMA.

[pakTnyeckue padboThI HE NPEIyCMOTPEHO
JlabopaTopHbIe paboTHI HE MIPeyCMOTPEHO
KoHTposbHBIE paboThI HE NPEIyCMOTPEHO
CamocTositenpHas pabora: 1
- § 3 Mopakosuu 1

Tema 5.5: Copeprkanne yaeOHOTO MaTepHaa:

IMapamnensHbIi 1. TlapammensHbli  mepeHOC  rpadMKOB 2

TIEPEHOC 1 CHMMETPHUS
rpa¢uKoB QyHKIHHA

hyHKITHIA.
2. Cummerpus OTHOCHUTENIBHO ocelt
KOOpJIMHAT, Hayajia KOOpAWHaT.
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[TpakTrueckue paboThI

HE MPEIyCMOTPEHO

JlaGopaTopHble paboThI HE IIPEeyCMOTPEHO
KontponsHbie paboThl HE IIPETyCMOTPEHO
CamocTostenpHas pabora: 1
- § 13 MopnkoBuu 1

Tema 5.6: | Coneprkanrie yaeOHOTO MaTepraa;

[IpeobpazoBanue 1. Pacrtskenme w  cxathue  rpadUKoB 2

rpauKoB (yHKIMH

($yHKIMIA BIOTH OCeil KOOpIMHAT.
2. CuMmMeTpus OTHOCHTEBHO MPSIMOH Y =

X
[pakTuueckue paboThI HE IIPEeTyCMOTPEHO
JlaGopaTopHbie paboTHI HE IIPETyCMOTPEHO
KoHTpoJbHbIe paboTh HE IIPEeTyCMOTPEHO
CamocrosTenpHas padora: 1
- § 13 MopnkoBuu 1
Tema 5.7: | Conepkanrie y4eOHOTO MaTepuaa;
Tpuronometpuueckie | 1. TpuroHomerpuueckue GYHKIUK CHHYC, 2
GbyHKIMH KOCHHYC, TAHT'€HC M KOTaHTEHC.
2. CpoiicTBa (DyHKIMH 1 X TpadUKH.
[pakTrueckue paboThI 1

JlabopaTopHbie paboThI HE IIPEeTyCMOTPEHO
KoHTposbHbIe paboThI HE IPETyCMOTPEHO
CamocrositensHas paboTa: 1
- § 10 - 11 MopaxoBuul
Tema 5.8: O6patusie | Coxepxanue yue6HOTO MaTepuana:
tpuronomerpuueckue | 1. OOpatHbIe TPUTOHOMETPHUECKUE 2
GbyHKIMH (byHKIUH.
2. CpoiicTBa QyHKIMI 1 WX rpadHKH.
[pakrrueckue paboThI HE IPEeyCMOTPEHO
JlaGopaTopHbie paboThI HE IPEeTyCMOTPEHO

KonTponeHbIe paboThI

HE IPEIyCMOTPEHO

CamocTosTenbHas pabora: 1
- § 15— 16 MopukoBuul
Pa3nen 6.: YpaBHeHusi 1 HepaBeHCTBA
17
Tema 6.1: VYpasuenus, | Comepxanue yd4eOHOro MaTepuana:
1. OcHoBHBIC TOHATHS 00 YpaBHEHUSX, 1

HEPaBCHCTBA u ux
CHUCTEMBI

HEPABCHCTBAX U UX CUCTEMAX.

2. PaBHOCHIBHOCT  ypaBHEHWUI u
HEepaBeHCTB.
IpakTuueckue paboTHI HE NIPeIyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonuTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocTosTenbHas pabora: 1
- § 55 Mopaxosuu |l
Tema 6.2: | Conepxanue y4eOHOTO MaTepHana:
PannonansHbIe 1. PanuoHaibHBIC YpaBHEHHUS U METOJBI UX 1
ypaBHEHUS peLeHHs.
2. Teopema be3sy.
[pakTnueckue padboTHI HE IIPETyCMOTPEHO
JlabopaTopHbIe pabOTHI HE MIPeyCMOTPEHO
KoHTposbHBIE paboThI HE NPEIyCMOTPEHO
CamocrosTensHas pabora: 1
- § 56 MopakoBu4 1
Tema 6.3: OcHosuble | ConmepxaHue yueOHOTO MaTeprana:
OPUEMBI pemenus | 1. Pelnenue MMHEHHBIX HEPABEHCTB. 1
HEPABEHCTB 2. AJropuT™ pEIICHHS HEPaBEHCTB BBIIIC

TEepBOMl  CTENeHH u  JIpobHO-

palyoOHAIBEHBIX HEPABEHCTB
[IpakTrueckue paboTsI HE IIPEeyCMOTPEHO
JlaGopaTopHble paboThI HE IIPEeyCMOTPEHO
KontponpHbie paboTsl HE IIPEeyCMOTPEHO

CamocrosTenbHas pabora:

1

Tema 6.4: Merox

Coneprxkanne yueOHOTO MaTepraia:

21



WHTEPBAJIOB 1. Pemenne HepaBeHCTB BBIIIE TEPBOI 1
CTENICHH W  JApOOHO-palMOHAIBHBIX
HEPaBEHCTB METOJIOM HHTEPBAJIOB.
[TpakTiueckue paboThI HE IIPEeyCMOTPEHO
JlaGopaTopHble paboThI HE IIPEeTyCMOTPEHO
KontponbHbie paboTs HE IIPEeyCMOTPEHO
CamocTostenpHas pabora:
Tema 6.5: | Conepkanre yueOHOTO MaTepraa;
UppanyonanbHbie 1. TlonsTHe UpPaMOHATHFHOTO YPABHCHHUSL. 1
ypaBHEHHUS 2. Mertonbl penieHus..
[IpakTrueckue paboTHI HE IIPEeTyCMOTPEHO
JlaGopaTopHbie paboTHI HE IIPEeTyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocTostenpHas pabora: HE IIPEeTyCMOTPEHO
Tema 6.6: | Conepkanrie yueOHOTO MaTepraa;
[ToxasaTenbHbIe 1. Omnpenenenne u crocoObl  peLICHHUS 1
ypaBHEHHUS MOKa3aTeJIbHBIX YPaBHEHHH.
[pakTrueckue paboThI HE IPEeTyCMOTPEHO
JlabopaTopHbie paboTHI HE IPEeTyCMOTPEHO
KontponbHble paboTh HE IPEeTyCMOTPEHO
CamocrosTenbpHas padora: 1
- § 40 MopnkoBuul
Tema 6.7:| Conepxanue yd4eOHOTo MaTepHana:
IToxazarenbHble 1. Tloka3zarenbHble HEPABEHCTBA U CIIOCOOBI 1
HEepaBeHCTBa UX PElICHHUS.
[TpakTHueckue paboThI HE IPETyCMOTPEHO
JlaGopaTopHbIe paObOTHI HE IPEeTyCMOTPEHO
KoHTposbHbIe paboThI HE IPEeTyCMOTPEHO
CamocrosiTenpHas padora: HE MPEeIyCMOTPEHO
Tema 6.8: | Coneprxanue y4eOHOrO MaTepuaa:
Jlorapudmuueckue 1. Omnpenenenne u crnocoObl peIICHUS 2
ypaBHEHUS J0orapr(pMHUYECKIX YPaBHEHHUH.
IpakTnueckue paboThI HE IPEIyCMOTPEHO
JlaGopaTtopHsble pabOTHI HE PEIyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocrositenpHas padora: 1
- § 44 Mopnkosuu
Tema 6.9:| Coneprxanue ydeOHOro MaTepyana: O3HaKOMHTEh
Jlorapupmuueckue 1. Onpenenenne U cnocoObl pellEHHs 1 HBIi
HepaBeHCTBa Jorapru(GMHYECKIX HEPABEHCTB.
IpakTrueckue paboTHI HE NIPeIyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocrosTensHas pabora: 1 PEPOTYKTUBH
- § 45 Mopnkosuu BIA
Hrorosoe 3ansitue Conepxanue y4eOHOT0 MaTepHaia: HE NpeaycMOTpeHo | O3HaKOMHUTEIh
1. TloBTopenue 0a30BBIX OCHOB HBIN
MPOUIEHHBIX TEM.
2. OcHoBHbIE (POPMYJIBI TPOUICHHBIX TEM.
3. OTBeThI Ha BOIIPOCHL
[IpakTrueckue paboTHI 1
JlabopaTopHbIe pabOTHI HE MIPeyCMOTPEHO
KoHTposbHBIE paboThI HE NPEIyCMOTPEHO
CamocTositenpHas pabora: HE MIPETyCMOTPEHO | PENPOAYKTHBH
BIf
UTOI'O 3A | CEMECTP 44/10/26
Pa3zgen 7: Hayana mareMaTH4ecKOro aHaJjam3a
50
Tema 7.1: Uncnossle | Coneprkanue yd4eOHOTO MaTeprana:
MOCJIEI0BATENBHOCTH 1. Ompenenenne 1 (P (0):10)71
MOCJICI0BATEIEHOCTH. 2
2. CmocoObl  3amaHUs W CBOWCTBa
MOCJIEI0BATEEHOCTEH.
3. bBeckonewno yOBIBarommast
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TEOMETPUIECKas TPOTPECCHL.
4, Tlousarue o
MOCIIEI0BATEILHOCTH.

npenene

[TpakTrueckue paboTh!

2

JlaGopaTopHbIe paboThI

HE MPEIyCMOTPEHO

pPenpoayKTUBH
BIA

KontponbHbie paboTs

HE MPEIYCMOTPEHO

O3HaKOMUTEND
HEBIN

CamocrosiTensHas pabora:
- § 29 MopnkoBuu 1

1

Tema 7.2:
GbyHKIHH

IIpenen

Coneprxkanne yuyeOHOTo MaTepraia:

1. Tlonstue mpenena QyHKOMH B TOYKE U
€ro TeOMETPUYECKUIN CMBICIL.

2.  OmHOCTOPOHHUE PEIEINbL.

3. beckoneuno manble GpyHKIMH U UX
CBOMCTBA.

4. beckoHe4HO O0JbIME QYHKIIHH.

5. CymecTBoBaHHe Npejesia MOHOTOHHOM
OTPaHHYCHHOH MOCIIEA0BATEIILHOCTH.

[pakTrueckue paboThI

2

JlaGopaTopHbIe paObOTHI

HE MPEyCMOTPEHO

pENpOYKTUBH
BIN

KoHTposbHbIe paboThI

HE MPEeTyCMOTPEHO

O3HaKOMUTEID
HBII

CamocrositensHas paboTa:
- Pabora ¢ yueOHukom § 29 Mopakosuul u
UHTEPHET pecypcamu

2

Tema
HenpepriBHOCTH
byHKIMH

7.3:

Conepxanue yuyeOHOTro Marepuaia:

1. TlonsiThe HENPEpBIBHOCTH (QYHKIIMH.

2. HUccnemoBaHue Ha  HENPEPHIBHOCT.
OmnpeneneHne ToUeK pa3pbiBa QyHKINH.

3. Kunaccuduxarys pa3pbiBoB.

4. OmpeneneHrue acCUMITOTHI. ACHMIITOTHI
TOPU30HTAJIbHBIE,  BEPTHKAJBHBIE |
HaKJIOHHBIE.

[IpakTrueckue paboThI

2

JlabopaTopHbie paboTHI

HE MPeIyCMOTPEHO

PENPOIYKTUBH
BIN

KonuTponeHbie paboThI

HE NIPeIyCMOTPEHO

O3HaKOMUTEID
HBIN

CamocrosTensHas padora:
- PabGora c y4eOHMKOM ¥ HWHTEpHET
pecypcamu

2

Tema
IIpousBoaHas

7.4:

Copeprxanre yaeOHOTo MaTepraa:

1. 3amawya, mpuBomMmAas K
TIPOU3BOIHOM.

2. Omnpenenexue. CBs3b MEXKIY
I GepeHITIPYEMOCTHIO u
HEIPEPHIBHOCTHIO.

3. ®dusuueckuii  CMBICHI
Pemnrenue 3amau.

4. TeoMeTpu4ecKuii CMBICIT TTPOU3BOHOM.

ITOHATHIO

MIPOU3BOIHOM.

[IpakTrueckue paboThI

2

JlabopaTopHbIe pabOTHI

HE NPEIyCMOTPEHO

KonTponbHbIe paboThI

HE NPEIyCMOTPEHO

CamocrosTensHas pabora:

- Pagora ¢ yueonukom § 32 Mopakosuul u
HWHTEPHET PecypcaMu

- C.92 BoromosnoB

2

O3HaKOMUTED
HBIN

Tema
IIpousBoaHbie
HIEMEHTAPHBIX
byHKIHH

7.5:

Coneprxkanne yuyeOHOTO MaTepraia:

1. Tlpowm3BoxHbIe 3eMEHTaPHBIX (yHKITHH.

2. HaxosxneHne nMpou3BOJHON C TIOMOIIBIO
TaOJIMIBL.

3. TlpaBuima HaxOKACHUE TIPOU3BOTHOM.
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4. TlpousBoanas TPUTOHOMETPUYECKHX
(byHKIMA.
[TpakTrueckue paboThI 2
JlaGopaTopHble paboThI HE IIPEeTyCMOTPEHO
KontponbHbie paboTh HE IIPETyCMOTPEHO | PENpPOIYKTHBH
bl
CamocrosTenpHas padora: 2 O3HaKOMUTEIb
- C.103 boromoinos HBIN
Tema 7.6; Dxcrpemymsr | Cozmeprkanue yueOHOro MaTepuana:
¢byHKIMH 1. Omnpenenenue SKCTpeMyMOB (QYHKIIHH. 2
2. Heob6xonumble ycIOBHS CYIIECTBOBAHUS
9KCTpEeMyMOB. JlocTaTouHble YCIIOBHUS
CYIIECTBOBAHHUS IKCTPEMYMOB.
3. Haxoxpenne skctpeMyma € TOMOIIBIO
BTOPOH MPOU3BOAHOM.
[pakTrueckue paboThI 2
JlaGopaTopHbie paboTHI HE IPEeTyCMOTPEHO
KontponbHble paboTh HE IPEeyCMOTPEHO | PENpPOLYKTHBH
BIit
CamocTostenpHas padora: 2 O3HaKOMHTENb
- C.87 boromoinon HBIN
- § 35 Mopakosuul
Tema 7.7: Tlomxoe | Conepxanue ydaeOHOTo MaTepHana:
HCCJIEOBAHUE 1. Cxema nonHoro ucciaenoBanus QyHKIHH
GbyHKIMH C MOMOIIbIO TPOU3BOAHOM.
2. Uccnenoanne GyHKIMHE HA BO3PACTaHHE 2
1 yObIBaHKE C TIOMOIIBIO TIPOU3BOTHOI.
3. Uccnenopanue ¢byHKIUH Ha
SKCTPEMYMBI C TOMOIIBIO TIPOU3BOJTHOM.
[pakrrueckue paboThI 2
JlaGopaTtopHsble pabOTHI HE IPEIyCMOTPEHO
KonTponeHbIe paboThI HE IIPEYCMOTPEHO | PENPOIYKTUBH
bIi1
CamocrosiTenpHas padora: 2 O3HaKOMUTEND
- Pabora ¢ yueOHukom § 35 Mopakosuul u HBIH
HHTEPHET pecypcamMu
Tema 7.8: | Coneprxanue y4eOHOro MaTepyana:
Huddepenunan u |l Jdubdepenunman QyHKOIMH U €ro 2
nepBooOpasHast T€OMETPHUYECKHI CMBICIL
byHKIUH 2. Ompenenenue nepBooOpa3HON (HYHKLHUH.
3. Teopema o nepBo0Opa3HBIX.
[IpakTrueckue paboThI 1
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KoHTposbHBIE paboThI HE MIPEAYCMOTPEHO | PEHpPOIYKTHBH
13174
CamocrosTensHas padora: 2 O3HaKOMUTENb
- Pagora ¢ yueonukom § 37 Mopuakosuul u HBIN
HHTEPHET PecypcaMu
- C.180 boromomnos
Tema 7.9: | Coneprxanue y4eOHOTO MaTepHana:
Heompenenénnpiit 1. HeonpenenéHHplii HHTETpAN. 2
HHTETpa 2. OcCHOBHBIC TIOHATHUS, ONpPEICIICHHS,
CBOWCTBA
[IpakTrueckue paboThI 1
JlabopaTopHbIe pabOTHI HE MIPEyCMOTPEHO
KoHTposbHBIE paboThI HE MIPEAYCMOTPEHO | PEHpPOIYKTHBH
bl
CamocTositenpHas pabora: 1 O3HaKOMUTENH
- C.188 boromoios HBII
Pa3gen 8. DieMeHTHI KOMOMHATOPUKH, TEOPUH BepOSITHOCTEH M
MaTeMATHYeCKOH CTATHCTHKHU 12
Tema 8.1: Ocuosusle | ComepikaHue y4eOHOTO MaTepHaa:
TIOHSTHUS 1. OcHOBHBIC TOHATHS KOMOMHATOPUKH. 1

KOMOMHATOPHUKH

2. 3agaun Ha MOACYET YMCIIAa Pa3MEIICHUH,
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NEepEeCTaHOBOK U COYCTAHUH.

[TpakTrueckue paboThI 1
JlaGopaTopHbIe paboThI HE IIPEyCMOTPEHO | PEpOLyKTHBH
13174
KoHTposbHbIe paboTh He nperycMoTpeHo | O3HaKoOMHTeh
HBII
CamocrosTenpHas padora: 2
- ¢. 257-260 boromonos
Tema 8.2: Ocnoruble | ComepkaHue y4eOHOTO MaTepHaa:
HOHATHA teopun | 1. CoOpiTHe. 1
BEpPOSITHOCTEH 2. BeposATHOCTH COOBITHSL
3. CrnoxeHHe U YMHOXECHHUE BEPOSTHOCTEH.
[IpakTrueckue paboThI 1
JlaGopaTopHbie paboTHI HE IIPETyCMOTPEHO | PENpOIyKTHBH
bIit
KontponbHble paboTh He IpeaycMoTpeHo | O3HaKOMUTENb
HBII
CamocrosTenbpHas padora: 2
- ¢. 260-264 boromornoB
Tema 8.3: OcuoBusle | CozepkaHue y4eOHOTO MaTepHaa:
TTOHSITHS 1. TIlpencraBieHue JAaHHBIX  (TaOMHUIIGL, 1
MaTeMaTHYECKON JIarpamMMbl, TpaduKH).
CTATHCTHKH 2. T'enepainbHasi COBOKYITHOCTb, BEIOOpKa
[TpakTryeckue paboThI 1
JlaGopaTopHbie paboThI HE IPEyCMOTPEHO | PENpOIYKTHBH
BIN
KoHTposbHbIe paboThI He npenycMoTpeHo | O3HakOMHTENb
HBIN
CamocTostenbHas padora: 2
- PaGota ¢ nHTEpHET pecypcamu
Paznen 9.: KoopauHaTbl u BeKTOPbI
28
Tema 9.1: Koopmunatsr | Cozeprkanue yueOHOro Matepuana:
TOYKH B mipocTpanctBe | 1. IlpsMoyronbHas cuctemMa KOOpAMHAT B 2
IPOCTPAHCTBE.
2. dopmyna pacCTOSHHSA MEXIY AByMS
TOYKaMH.
3. VYparuenwue chepbl.
[pakTuueckue paboTHI HE NIPeIyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocTostenbHas padora: 2
- C.277 Ne 44 Boromomnos
- § 23 TToropenos
Tema 9.2: Bekropsl u | Coaep:kanue y4eOHOro MaTepHaa: O3HAKOMUTEITb
neiicTBus ¢ Bexkropamu | 1. Bexropel. Moayns BekTopa. PaBeHcTBa HBIH
BEKTOPOB. 2
2. CnoxeHne  BEKTOPOB.  YMHOXCHHUE
BEKTOpa Ha YUCIIO.
[paktuueckue paboTh 2
JlabopaTopHbIe paboTHI HE MPeIyCMOTPEHO
KoHTposbHBIE paboThI HE NPEIyCMOTPEHO
CamocTositenpHas pabora: PENpOIyKTUBH
- §§ 35-36 IToropenos BIit
-C.270-273 Ne 10,11 Boromosnos
Tema 9.3: Koopaunatel | Cofep:kaHue y4eOHOro MaTepHana: O3HAaKOMUTEITb
BEKTOpa 1. PasnoxeHue BeKTOpa 10 BEKTOpaM HEBIH
6asuca. 2
2. KoopauHaTsl BEKTOpA.

3. JlelicTBHs ¢ BEKTOpaMH, 3aJaHHBIMHU
CBOMMH KOOpJAWHATaMHU.

[IpakTrueckne paboTsI HE MPeIyCMOTPEHO
JlaGopaTopHbIe paboThI HE MPeTyCMOTPEHO
KontponbHsie paboTsI HE MPeTyCMOTPEHO
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CamocTostenpHas pabora: PEIpPOAYKTHBH
- §§ 35-36 Iloropemnos BIi
- C.335-337 Ne 4,5,6 Boromoinos, C.274 Ne
20-21
Tema 9.4: Ckanspuoe | Cojep:kaHue ydeOHOro MaTepHana: O3HaKOMUTEITb
MIPOU3BEICHUE 1. Onpenenenus CKaJIPHOTO 2 HBIH
BEKTOPOB TIPOM3BEICHUS] BEKTOPOB.
[pakTrueckue paboTHI
1. Pemenne 3amad Ha  HaXOX/EHHE 2
CKaJISIPHOTO MTPOU3BEICHUS BEKTOPOB.
JlaGopaTopHbie paboTHI HE IIPEeTyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocTostenpHas pabora: 2 PEIpPOAYKTHBH
- C.279 Ne 71 BoromornoB BIi
- §§ 35-36 [oropenor
Tema 9.5: Yron mexny | Coneprkanue ydeOHOTO MaTepHana: O3HaKOMUTETH
BEKTOPaMH 1. VronMexnay IByMsi BEKTOpaMH. 2 HBIi
2. Ilpoexuus BekTOpa Ha OC.
[pakTrueckue paboThI HE IIPEeTyCMOTPEHO
JlaGopaTopHbie paboTHI HE IPEeTyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocrosTensHas paboTa: 2 PenpoayKTUBH
- - §§ 35-36 I[Toropenor BIi
- C.277 Ne 43 BoromoroB
Tema 9.6: Pemenue | Conepxanue ydaeOHOTo MaTepuana: O3HAKOMUTEITb
3amay Ha Bce jaeiictBus | 1. Vcmonb3oBaHWEe KOOPAMHAT U BEKTOPOB HBIH
C BEKTOpaMu npu peuICHUu MAaTEMATHUYCCKUX u 2
MPUKIAAHBIX 3a/1a4.
[TpakTHyeckue paboThI HE IPEeTyCMOTPEHO
JlaGopaTtopHsble pabOTHI HE NIPEIyCMOTPEHO
KonTponbHbIe paboThI HE MIPEeIyCMOTPEHO
CamocrosiTensHas padora: 2 PENPOIYKTUBH
- C.64, NeNe50-60 Iloropenos Bl
Paznen 10.: IIpsiMble U MI0CKOCTH B MPOCTPAHCTBE
25
Tema 10.1: Akcuomsr | Cozxepkanue y4eOHOTO MaTepHaa:
CTEPEOMETPHU 1. AKCHOMBI CTEPEOMETPHH, CIEACTBUS U3 2
AKCHOM.
[paktrueckue paboThI 2
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboThI HE IIPEYCMOTPEHO | PENPOIYKTUBH
BIi1
CamocrosTensHas padora: 2 O3HaKOMUTENb
- § 1 Ioropemnos HBIH
- C.10 NeNel-5 IMoropesnos
Tema 10.2: IIpsmbie u | Coaep:kanue y4eOHOro MaTepHaa:
IIOCKOCTU B | 1. B3aumHOe pacmosokeHHe MPsSMBIX B
MIPOCTPAHCTBE MIPOCTPAHCTBE. 2
2. TapamnenbHOCTh MPSIMOM U TIIOCKOCTH.
[paktuueckue paboTh 2
JlabopaTopHbIe paboTHI HE MPEeyCMOTPEHO
KoHTposbHBIE paboThI HE IIPETyCMOTPEHO | PErpOIyKTHBH
bl
CamocrosTensHas pabora: 1 O3HaKOMUTEND
- § 7 Ioropemnos HBIH
- C.350 Ne 44 BoromomnoB
Tema 10.3:| Conepxxanne yueOHOTO MaTepraia: O3HaKOMHTEITh
[MapamensHOCTh 1. Omnpenenenne, NMpu3HAaK U CBOWCTBA 2 HBIH
TIOCKOCTEH TapasIeTbHOCTH TUIOCKOCTEH.
[pakTnyeckue paboThI HE IIPEeyCMOTPEHO
JlaGopaTopHbIe paboThI HE IIPEeyCMOTPEHO
KontponbHsie paboTsI HE IIPEeyCMOTPEHO
CamocTostenpHas pabora: 1 pEenpoOIyKTUBH
- § 10, 11 IToropenos BIA
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- C.327 Ne 13-14 BoroMoJioB

Tema 10.4:| Coneprkanue yaeOHOTO MaTepraa; O3HaKoOMHUTEITH
[lepnenauxymsp B | 1. [lepnenauKynspHOCTD IpsIMOit u HBI1
MIPOCTPAHCTBE MIJIOCKOCTH. 2
2. llepnenaukynsip v HaKJIOHHAsL.
3. Yron Mexay NpsIMON 1 INTOCKOCTHIO.
[TpakTrueckue paboThI 2
JlaGopaTopHbie paboTHI HE IIPEeTyCMOTPEHO
KontponbHble paboTh HE IIPEeTyCMOTPEHO
CamocTostenpHas pabora: HE IPEeIyCMOTPEHO | PENpPOAYKTHBH
bIit
Tema 10.5:| ConeprxaHue yueOHOTO MaTepraa; O3HaKOMUTETb
[epnenauxyaspaocts | 1. JIByrpaHHBIH yrom. HBI1
ITOCKOCTEN 2. YT0J MEXIy TIOCKOCTSIMH. 2
3. IlepneHauKyIsIpHOCTH IBYX INIOCKOCTEN
[IpakTrueckue paboThI 2
JlabopaTopHbie paboTHI HE IPEeTyCMOTPEHO
KontponbHble paboTh HE IPEeTyCMOTPEHO
CamocTostenpHas padora: HE IPEeyCMOTPEHO | PEMpPOLYKTHBH
13174
Tema 10.6: | Coneprxanue yueOHOTO MaTeprana: O3HaKOMUTETb
ITapainensHoe 1. Teomerpuueckue npeoOpa3zoBaHus HBII
POEKTHPOBAHUE MPOCTPaHCTBA. 2
2. [lapannenbHoe MPOEKTUPOBAHHE.
3. U3oOpaxenue MPOCTPAHCTBEHHBIX
duryp.
[TpakTHyeckue paboThI HE IPEeTyCMOTPEHO
JlaGopaTopHbIe paObOTHI HE IPEeTyCMOTPEHO
KonTponeHbIe paboThI HE MIPEeIyCMOTPEHO
CamocTosTenbHas padora: 1 pENpPOLYKTUBH
- § 22, 29 [oropenos BIf
Pa3gen 11.: MHororpaHHHMKH, Tela U MOBEPXHOCTH BPAILCHUS
18
Tema 11.1 - 11.4:| CogmepxaHue y4eOHOTO MaTepHaa:
[onstue 1. MHororpaHHuK. 2
MHOT'OTpaHHHKA 2. OcCHOBHBbIE IOHSTHSL
3. IIpaBHIIBHBIE MHOTOTPAaHHUKH.
IIpakTiueckue paboTs HE IIPEyCMOTPEHO
JlabopaTopHbie paboTHI HE MIPEeIyCMOTPEHO
KonTponeHbIe paboTh HE IIPEYCMOTPEHO | PENPOIYKTUBH
bIi1
CamocTosTenbHas pabora: O3HaKOMUTENH
- § 41, 51 [oropenor 2 HBIN
Tema 11.2: IIpusma, | Cognep:kaHue y4eOHOro MaTepHaa:
[Tapannenenunen, 1. TIlpmsma. [Ipsmas v HaKIOHHAS MPHU3MA. 2
[Mupamuna [IpaBunbHast mpu3ma.
2. OmpegneneHue, BUABI M CBOMCTBA
napasenenumeaa. Kyo, cBoiictsa kyoa.
3. OrmpezneneHre U OCHOBHBIE 3JIEMEHTHI
nupamusl.  [IpaBunbHass — mupaMuza.
VYceuénnas nupamuaa. Terpasap.
[IpakTiueckne paboTsI HE IIPETyCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPeyCMOTPEHO
KoHTposbHBIE paboThI HE IIPETyCMOTPEHO | PErpOIyKTHBH
bl
CamocTositenpHas pabora: 2 O3HaKOMUTENH
- §42, 45, 47,50 Tloropeinos HBIN
Tema 11.5: Cummerpust | Cozmeprkanue yueOHOro MaTepyana:
u ceuenns | 1. Cummerpus MHOTOTPaHHHKOB. 2
MHOTOTPaHHUKOB [TocTpoeHnue ceueHni i MHOTOTPaHHHUKOB.
[IpakTrueckue paboTs! HE IIPEeyCMOTPEHO
JlaGopaTopHble paboThI HE IIPEyCMOTPEHO
KontponbHbie paboTs HE NIPEIyCMOTPEHO | PEHpPOAYKTHBH

bIN
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CamocTostenpHas pabora: 2 O3HaKOMHUTETh
- § 43, 48 [oropemos HEBIIA
Tema 11.6; Humuuap u | CozpeprkaHue yueOHOro MaTepyana:
KOHYC 1. [umnaap u konyc. OCHOBHBIE TIOHSTHS U 1
ceyeHHUsl. Y CeUEHHBIN KOHYC.
[TpakTrueckue paboThI 1
JlaGopaTopHbie paboTHI HE IIPETyCMOTPEHO
KontponbHbie paboTh HE IIPEyCMOTPEHO | PENpOIYKTHBH
BIf
CamocTostenpHas pabora: 2 O3HaKOMUTETH
- § 52, 55 [oropenor HBIH
Tema 11.7: Illap u | CodepkaHue yueOHOTO MaTepHaa:
cepa 1. [Illap u cepa u UX ceUCHHUS. 1
[IpakTrueckue paboThI 1
JlaGopaTopHbIe paObOTHI
KontponbHble paboTh PETPOIYKTHBH
bIit
CamocTostenpHas padora: 2 O3HaKOMHUTEh
- § 58 Iloropenos HBII
Paznen 12.: W3mepenust B reomMeTpun
20
Tema 12.1: Ilonstus Conepxanue yuyeOHOTro Marepuaia:
00BEMa 1. OObBéM u ero u3MepeHHe. 2
2. Uwurterpanbhas popmyiia o0bEMa.
[TpakTrueckue paboThI HE IPEeTyCMOTPEHO
JlaGopaTopHbie paboThI HE IPEyCMOTPEHO | PENpPOIYKTHBH
bIN
KoHTposbHbIe paboThI He IpeaycMoTpeHo | O3HaKOMUTENb
HBIH
CamocrosiTenpHas padora: HE MPEeIyCMOTPEHO
Tema 12.2: O06bém | Comepikanue y4eOHOTO MaTepHaa: 2
MHoOrorpanuukoB, u |1,  @Dopmyinsl 00béMa KyOa,
00BEM TeJ BpalleHU s HIPAMOYTOJIBHOTO napajuielienue s,
HPU3MBIL, LTWIHHAPA.
2.  ®opmybl 00bEMa MUpaMUIBI U KOHYCA
3.  ®opmyinsl 00bEMa mIapa
[pakrrueckue paboThI 2
JlaGopaTopHble paboTHI PENpPOIYKTUBH
bIi1
KontponbsHbie paboThI O3HaKOMUTENH
HBII
CamocTosTenbHas pabora: 2
- § 66,68,70,73,74,76 [oropenos
Tema 12.3: Ilnomraan Copeprxanre yaeOHOTO MaTepHaa:
[IOBEPXHOCTEMH 1. ®opmynsl mIomazed  IOBEPXHOCTH 2
MHOT'OIrpaHHUKOB " MHOT'OTPaHHHUKOB U TEJI BPAILICHU .
TUTOIIA A ten | [IpakTuueckue paboThI 2
BpaIllCHUS JlabopaTopHbIe paboOTHI PEPOTYKTUBH
BIf
KontponbHbie paboThI O3HaKOMUTENH
HBIH
CamocTositenpHas pabora: 2
- § 78-80 INoropenos
Tema 12.4: Tlopooue | Comepikanue y4eOHOTO MaTepHaa:
Ten 1. TlomoGwue Temn. 2
2. OrHOIIEHHUE IUIOMANel MOBEPXHOCTH H
00BEMOB ITOIOOHBIX TEI.
[paktuueckue paboTh 2
JlaGopaTopHble paboThI PENPOIYKTHBH
BIf
KoHTposbHBIe paboThI O3HaKOMHUTEh
HBIH

CamocrosTenbHas pabora:

Hrorosoe 3ansarue

Coneprxanne yueOHOTO MaTepraia:
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1. HroroBoe 00CyX/ICHHUE TEM. 1

[IpakTrueckue paboTHI: 1

1. Pemenue 3a1a4 1 IpIMEpOB

JlaGopaTopHbie paboThI PETPOTyKTHBH
I

KontponbHbie paboTs O3HaKOMHUTETh

HEBIN

CamocrosTensHas padora:
HUTOI'0 3ATOJ 359

2.3 O0pa3oBaTeiibHbIe TEXHOJIOTHH, UCIOJIb3yeMble NIPH MPOBEAEHHUU AYTUTOPHBIX

3aHATUH

B cootBerctBum ¢ tpeboBanusimu ®I'OC CIIO mno cnenmansHocty 42.02.01 Pexnama
peayn3anus KOMIIETEHTHOCTHOTO TIOJIX0/1a JOJDKHA MPeyCMaTPUBATh MIUPOKOE MCTIOIH30BaHHUE B
y4e0HOM TIPOIeCCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX
CUMYIJISIINH, IETOBBIX U POJICBBIX HT'P, Pa300P KOHKPETHBIX CHTYAIUH, ICHXOJOTHYCCKUE U UHBIC
TPSHWHTH U T.J.) B COYCTAHUU C BHEAYJAUTOPHON pabOTON C IeNIbI0 (hOPMHUPOBAHUS U PA3BUTHS
TpeOyeMbIX KOMITETCHIIMA 00yJatoIInXCs.

Bunet 00pa3oBaTenbHbIX TEXHOJIOTHH.

OOpazoBaTrenbHasi TEXHOJOTHUS — OSTO COBOKYIHOCTb HAay4HO M TMPAKTUYECKU
000CHOBAaHHBIX METO/IOB, U MHCTPYMEHTOB ISl JOCTHKEHUS 3aIlUIaHUPOBAHHBIX PE3YJIbTaTOB B
obnmactu oOpazoBanus. [IpuMeHeHHE KOHKPETHBIX OO0pa3oBaTEIbHBIX TEXHOJIOTHH B y4eOHOM
MpoIiecce ompeaeseTcs: crnenupuKon ydeOHON NeITeIbHOCTH, €€ MH(GOPMAIIMOHHO-PECYPCHOM
OCHOBBI U BHJIOB YUEOHON PaOOTHI.

1. TpamunuonHble 00pa3oBaTeIbHbIE TEXHOJOIMH OPUEHTUPYIOTCS HA OPraHU3alUIo
0o0pa3oBaTeNnpHOr0  Mpoliecca, MPEANOoiarapilyo MOpIMyI0 TPaHCISALUIO 3HAHUM  OT
npenojaBaTesiss K CTyJeHTY (IIPEeHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UJUTFOCTPATUBHBIX
METOJIOB O00yueHus1). YdueOHasi AeATeIbHOCTh CTYJCHTa HOCUT B TAaKUX YCJIOBUAX, KaK MPaBUIIO,
PENpPOAYKTUBHBIN XapakTep.

[Ipumepsl popm yueOHBIX 3aHATUH C KCIOIB30BAHHEM TPAAUIUOHHBIX TEXHOJIOTUM:

Jlexiusi — mocnenoBaTeNbHOE U3NIOKEHUE MaTepualia B JUCHUIUIMHAPHOW JIOTHKE,
OCYIIECTBIIsIEMOE TPEUMYIIIECTBEHHO BepOaIbHBIMU CpeICTBaMH (MOHOJIOT TIPEToAaBaTes).

CeMmuHap — Oeceia mpenoaaBarens U CTYACHTOB, 00CYK/IEHUE 3apaHee MOrOTOBICHHBIX
COOOIIEHUH, TPOEKTOB MO Ka)JOMY BOIPOCY IUIaHA 3aHATHUS C €IUHBIM ISl BCEX MEpPEYHEM
pPEKOMEHIyeMOl 00s13aTeNIbHOM 1 TOTIOTHUTEILHON JTUTEPaTyPHI.

[IpakTHdeckoe 3aHATHE — 3aHATUE, MOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUU W
HABBIKOB 110 NPEUIOKECHHOMY aITOPUTMY.

2. Texnonornu mpobOIeMHOr0 OOy4YEHHS — OpraHu3alus OOpa3oBaTEIHHOrO Mpoliecca,

KOTOpas MpernosaraeT ocTaHOBKY MPOOIEMHBIX BOIIPOCOB, co3fanue 20 yueOHbIX MPoOIeMHBIX
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CUTYalUH JUId CTUMYJIMPOBAHUE aKTUBHOM I103HABATEIbHON JESITEILHOCTU CTYI€HTOB.

[Tpumepsl ¢GopM ydeOHBIX 3aHSATHH C MCIONB30BAaHHEM TEXHOJOTHHA MPOOIEMHOTO
o0yueHus:

[IpakTuyeckoe 3ansATHE B (OpMe MpakTHKyMa — OpraHu3aumus ydeOHOHl paboThl,
HarpaBJieHHas Ha pelIeHHE KOMIUIEKCHON y4eOHO-TIO3HABATENIbHOW 3a1auu, TpeOyromen ot
CTYJEHTAa IPUMEHEHHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U MIPAKTUYECKUX HaBBIKOB.

3. UrpoBble TEXHOJOTHH — OpraHM3anus 00pa3oBaTEIHHOIO MPOIECca, OCHOBaHHAs Ha
PEKOHCTPYKIIMU MOJIEJIEN TOBEACHUS B paMKaX IPEJIOKEHHBIX CLIEHAPHBIX YCIOBUM.

[Ipumeps! popm yueOHBIX 3aHATHI € UCIIOJIB30BAHUEM UIPOBBIX TEXHOJIOTHMA:

JlenoBasi urpa — MOJEIUPOBAHHUE PA3JIUYHBIX CUTYallMM, CBS3aHHBIX C BBIPAOOTKON U
MPUHATHEM COBMECTHBIX PEIIEHUH, OOCYX JAEHHEM BOIPOCOB B PEKHUME MO3TOBOrO ILITYypMa,
PEKOHCTPYKIMEHN (PYHKIIMOHATBHOIO B3aUMOJIEHCTBYS B KOJUIEKTHUBE U T.II.

4. TexHONOTUU MPOEKTHOTO OOY4YEHHUs — OpraHu3alus 00pa30BaTEIBLHOIO Tpollecca B
COOTBETCTBUHU C aJTOPUTMOM IOATAIIHOIO pEIIeHUs MpoOJeMHOW 3ajaud WU BBIOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO yUeOHO-T03HABATENbHYIO I€ATEIbHOCTh
IpyNIbl CTYACHTOB, HAIIPABJIEHHYIO Ha BBIPAOOTKY KOHIIETIIMH, YCTAHOBJIEHHE IieJiel U 3ajad,
(GOpMYIIUPOBKY OKHUIAEMBIX PE3YJIbTATOB, OINpEAEICHHE MPUHIMIIOB M METOIUK pELICHUS
MOCTaBJICHHBIX 3a/1a4, TUIAHUPOBAHHE X0/1a Pa0OThI, OUCK JOCTYIHBIX U ONTUMAJIbHBIX PECYPCOB,
MO3TAIHYI0 pean3aluio MjiaHa paboThl, TPE3EHTALUIO PE3YIbTaTOB PA0OTHI, UX OCMBICICHHUE U
pedaekcuro.

OcCHOBHBIE THUIIBI IPOEKTOB:

UccnenoBatenbckuil MpPOEKT — CTpyKTypa npuOmmkeHa K GopMary HaydyHOro
UCCIIEIOBaHMs (JI0KA3aTeNbCTBO AKTYaJIbHOCTH TEMBI, OIpENeIeHUe Hay4yHOHl MpoOIeMbl,
npenMera M 0ObEKTa HCCIEIOBAaHUSA, LENed M 3a1ad, METOJIOB, MCTOYHHUKOB, BBIJIBH)KEHUE
TUTIOTE3bI, 0000ITIEHNE Pe3yJIbTaTOB, BHIBO/IBI, 0003HAYCHHE HOBBIX IIPOOIIEM).

TBopueckuil MpOEKT, Kak MpaBUIO, HE MMEET JAETalbHO MPOPAOOTAaHHOW CTPYKTYPHI;
y4eOHO-TIO3HaBaTeNIbHAsL JIEATEIbHOCTh CTYJEHTOB OCYLIECTBISIETCA B paMKaX pPaMOYHOTO
3a/1aHusl, TOAYMHSSICH JJOTUKE U MHTEpEcaM YYaCTHUKOB IPOEKTA, )KaHPY KOHEUHOT'O pe3ysbTaTa
(razera, puiIbM, MPa3JHKUK U T.IL.).

5. VMHTepakTHBHBIE TEXHOJIOTMU — OpraHu3aius o0pa3oBaTeNbHOrO MIpoliecca, KOTopas
IIpeaIoiaracT akTUBHOE M HEJIMHEIHOE B3aMMOJECHCTBHE BCEX YUYAaCTHUKOB, TIOCTUKEHUE HA ITON
OCHOBE JIMYHOCTHO 3HAUYMMOro s HUX oOpa3zoBaTenbHOro pesynbrata. Hapsgy co
CHELMAIM3UPOBAHHBIMU  TEXHOJOTMSIMM ~ Takoro  poja  IPHUHLUI  HMHTEPAKTHUBHOCTH
NPOCIIeKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30oBaTENbHBIX  TEXHOJOTHH.
HHTEepakTUBHOCTH MO/Ipa3yMeBaeT CyOBbeKT-CyOBbeKTHBIE OTHOIICHUS B X0Jle 00pa30BaTeIbLHOIO

mporiecca u, Kak ciejcTBue, popMupoBaHue caMopa3BUBalollelics HH(HOPMAIIMOHHO-PECYPCHO
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Cpelpbl.

[Ipumepsr (opM y4eOHBIX 3aHATUH C HCIOJIB30BAaHHEM  CIICHUAIN3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHI:

— JIeKIUs OOpaTHOM CBS3M — JICKIHS—TIPOBOKANUS (M3JIOKEHHUE MarepHalia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKaMu);

— JIeKius-0ecena;

— JeKUUSA-IAUCKYCCUS;

— CEMUHAp-IUCKYCCHUSI — KOJUIEKTUBHOE OOCYKJIEHHE KaKoro-iudo CIIOPHOIO BOIIPOCa,
po0OJIEMBI, BBISIBIIEHUE MHEHHUH B IpyIIIE.

6. MudopMaIimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH — OPTaHU3aIHSI
00pa30BaTeNbHOr0 NMPOIIEcca, OCHOBAaHHASI HA IPUMEHEHHUH CIIEUATN3UPOBAHHBIX POTPaAMMHBIX
CPEICTB M TEXHUYECKUX CPEJCTB pabOThI ¢ HH(OpMaIueH.

[Ipumepsr  ¢opM  y4eOHBIX 3aHATUH C  KCIOJIB30BAHHEM  HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH:

Jlexnus-Bu3yanu3anuss — H3JI0KEHHUE COJIEP)KaHUS CONPOBOXKIACTCS Mpe3eHTaluen
(nemoHcTpanueil yueOHbIX MaTepUasoB, MPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMAX, B
T.4. WJUTFOCTPATUBHBIX, IpadUueCcKuX, ayJHo- U BUIEOMATEPUAIIOB).

[IpakTnyeckoe 3aHsTHE B (POpME NMPE3CHTALUH — IIPEICTABICHUE PE3YIbTATOB IPOEKTHOM
WM UCCIIEI0BATEIbCKON AEATEIIBHOCTH € MCII0JIb30BaHUEM CIIELUAIN3UPOBAHHBIX IPOrPaMMHBIX
cpex.

VY nenbHbII Bec 3aHATUH, IPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeAessieTcs IIIaBHON
LEJIBIO TIPOrPaMMbl, OCOOEHHOCTbI0 KOHTMHICHTA OOYYarOIIMXCSl U COJEPKAHUEM KOHKPETHBIX
JTUCLUIUIMH, U B LIEJIOM B Y4eOHOM IIPOLIECCe OHU JIOJDKHBI COCTABIIATh HE MEHEE ONPEIETIEHHOTO

IpoucHTa OT BCCTO oO0beMa AYJAUTOPHBIX 3aHATHH.
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3 YcaoBus peau3zanuu o01eo0pa3oBaTe/bHOM y4eOHOM JUCHUILIMHBI MaTeMaTHKa

3.1 TpeﬁoBaHl/m K MUHUMAJIBHOMY MaTC€PHAJIbHO-TEXHUYECCKOMY odecneyeHn1o

[Tomenienne kaOMHETOB yA0BIETBOPSET TpeOoBaHUsAIM CaHUTAPHO-IIUIECMHUOJIOTMIECKUX
npaBwi u HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHallleHO THUIIOBBIM O0OOpYIOBaHUEM,

YKa3aHHBIM B HACTOSIIUX TPEeOOBAHUSAX, B TOM YHCIIE CICHUATU3UPOBAHHAS yueOHas MeOenb 1
cpencTtBa OOy4YeHHUs, JOCTATOYHBIMHU JUJIsi BBHINIOJHEHUS] TPEeOOBAaHUN K YPOBHIO IMOJTOTOBKH
00yJaronuxcs.

Kabunetsl ocHamieHbl MyJIbTUMEIUMHBIM O00OpYJOBAaHUEM, TOCPEACTBOM KOTOPBIX
y4acTHUKHA 0O0pa3oBaTENbHOTO TMpoIllecca MOTyT MPOCMAaTPpUBaTh BU3YabHYIO, CO37aBaTh
MPE3CHTAINH, BUJCOMATEPUAIIbl, UHBIE TJOKYMEHTHI.

B coctaB y4eOHO-METOIMYECKOTO W MaTEepHATbHO-TEXHUYECKOTO oOecreyeHus
MporpaMMbI y4eOHOM JUCITUTUTHHBI MaTeMaTruka BXOIST:

—  MHOTO()YHKIIMOHAJTBHBIN KOMIUIEKC MPENO/1aBaTes;

—  HamBIHBIC TOCOOMS (KOMIUIEKTHI YUeOHBIX TaOHII, TUTAKaTOB, U JIp.);

—  uH(pOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

—  DKpPaHHO-3BYKOBBIE MTOCOOWS;

—  KOMIIIECKT TEXHHUYECKOM JOKYMCEHTAIlMU, B TOM YHCJIC IMaCliopTa Ha CpCACTBa

O6yLIeHI/IH, HUHCTPYKIHUHU I10 UX UCITOJIB30BAHHUIO U TEXHHUKE 0€30IaCHOCTH.

Tabmua 3 - IlepeueHb CcpeACTB MaTEPHATBHO-TEXHUYECKOTO OOECIEeYCHUS ISt

o0yuenus moOVY/I.12 Maremaruka

HaunMeHnoBanue OcHallleHHOCTEL IlepeyeHb JMIEH3MOHHOTO
crenuaAIbLHBIX CnenraJIbLHBIX NMPOrpaMMHOro odecrneyeHusl.
MOMeIeHUuH " MOMeLeHuH " PexBu3uTHI

noMeeHu i MoOMeleHu | 11 NMOATBEPKAAIIEr0J0KYMEeHTa
A CaAMOCTOSATEJILHOMI
CaMOCTOSITEJIbH padoThI
oii paboThbI
202 70 mocamo4YHBIX MECT,
MIPENO0/IaBaTeNIbCKOE
MECTO, JOCKa,
HarJIs AHbIE TOCOOMS
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YuraapHbIH 3a1

6 1MocaJ0YHBIX MECT,
pabouee MecTo
oubimorekaps,

6 kommnberoTepo P5GC-
MX1333/INTEL
Core2Duo
E2160/DDR2-667-
1I'6/ST380815AS/Intel
GMA-82945/Atheros
L2 Fast Ethernet
10/100,

4 xoMmIIbIOTEpa
GA945GCMX-
S2/INTEL Core2Duo
E2160/DDR2-667-
1I'6/ST3160815AS/Inte
| GMA-82945/Realtek
RTL8169,

6 kommbroTepoB P5GD2-
X/Intel Pentium 4-
3.00GHz/DDR2-667-
1I'6/ WD800JD/Radeon
X300/Marvell 88E805,

1 xomnerorep PSKPL-
SE/INTEL Core2Duo
E6400/DDR2-667-
2I'6/ST380811AS/GF-
6600/ Realtek PCle
GBE,

9200SE/Marvell
88E8001,

6 mouurtopoB LG Flatron
1730s,

4 monutopa NEC
AccuSync LCD73v

6 MoHHTOPOB Samsung
SyncMaster 740n

1 MmonuTOp Samsung
SyncMaster 920n

1 mpunTep HP LaserJet
PRO m402n

1 ckanep HP ScanJet
G2410

OC — Windows XP Professional. -
Kopo6ounas Bepcus Windows Vista Starter
(6mT.) m Vista Business Russian Upgrade
Academic Open (611T) - JIIIeH3MOHHBIN
ceprudurar Ne 42762122 ot 21.09.2007.

OC — Windows XP Professional. (10 )
Windows 7 Starter LGG + Windows 7
Professional Upgrade. JIumeH3noHHbI#H
ceptudukar 48587685 ot 02.06.2011

1C: Ilpeanpusitue 8. Komruiekt s
00y4eHUs B BHICHIUX U CPEHUX YUEOHBIX
3aBeeHUAX. CyOnUIIeH3UOHHBIN T0rOBOP
Ne 32/180913/005 ot 18.09.2013. (Ilepssiii
BUT)

Kaspersky Endpoint Security s 6uzneca —
Cranmaptsiii (320mT). JJoroBop Ne ITP-
00030672 ot 01.12.2020 (OOO IIpuma
AliTu) cpoxom Ha 1 ro.

Microsoft Access 2010. [Toamucka
Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021.

Microsoft Office Standart 2007 Russian.
JTutiensnonnsiid ceptudurar Ne 42373687
0127.06.2007

Microsoft Project npodeccrnonaabHbI#H
2010. IMoxmucka Microsoft Imagine
Premium — Order Ne143659 or 12.07.2021.

Microsoft Visio npodeccronansusiii 2010.
[Toxmucka Microsoft Imagine Premium —
Order Ne143659 ot 12.07.2021.

Microsoft Visual Studio 2010. IToamucka
Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021.

HpOFpaMMHOG o0ecIieueHue 1o JIMLCH3NU
GNU GPL.: 7-Zip, Blender, GIMP, Google
Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++,
StarUML V1.
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Kabuner
MaTEeMaTHYECKUX
qucuuiuing; Kadbuner
MAaTEeMAaTHUKU U
UH(POPMATHKH;
Kabuner MaTeMaTHKu,
JlexmuonHas
ayautopus (232)

32 mocaJ04YHEBIX MECT,
MPEToaaBaTeIbCKOe
MECTO, JTOCKa,
HarJIsIHEBIC T0COOuS,
MYJIbTUMEIUNHBIN
poeKTop epson eb-w7,
JKpaH.

202 70 mocamo4YHBIX MECT,
MPEIoAaBaTeIbCKOE
MECTO, JIOCKa,
Har s IHbIE TOCOOHS

228 31 mocamo4HOE MECTO,

MPETNO0/IaBaTeIbCKOE
MECTO, JIOCKa,
HAaTrJISIAHEIE TOCOOHS.
I'eneparop umiynbcoB
I'5-54, I'enepatop
curnaios ['3-36,
I'eneparop curnanos
HU3KOYACTOTHEIN I 3-
109, I'eneparop
CHTHAJIOB
HU3KOYaCTOTHEIH I 3-
112/1, T'enepatop
CHTHAJIOB
HU3KOYaCTOTHEIH I 3-
118, I'eneparop
CHTHAJIOB
HM3KOYaCTOTHEIH I 3-
36A, UcneIiTaTens
MaJIOMOIITHBIX

TPaH3UCTOPOB U TUOJ0B

J12-54 Uctounuk
OTIOPHOTO HATIPSKCHUS
ABTOHOMHBII
KomOuHupoBaHHbIi
npuoop 114341
JlaGop/cTeny
JInHelHbple enu
JlaGop/cTenn
Ilepexonnbie
XapaKTePUCTUKHU
JlaGop/cTenn no

U poBoi
MUKPOIJIEKTPOHUKE
Jlabop/cTenn
[TonynpoBoAHUKOBBIE
mnonsl, Jlabop/creny
Cxembl BKJIIOUEHUS
TPaH3UCTOPOB,
JlaGop/ctenn Tectepsl,
Jlabop/crenn
Tpexdasublii TOK,
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Jlabop/creny
Yeunurens
IIEPEMEHHOTI'0 TOKA,
Jlabop/creny
YeThIpeXnoIFOCHUKH,
Marasun
CONIPOTHUBJIICHHI,
MarunTtHas Melraigka,
MuxkposoabTmeTp B3-
40, HaGop an/uzmep.
npuOopoB
«DIEKTPUIECTBOY,
Ocnumnorpag C1-55,
Ocmmnorpag C1-67,
Ocummtorpad C1-72,
Ocmmtorpag C1-76,
Ocmnorpad C1-77

212

45 mocagoYHBIX MECT,
MperoIaBaTelIbCKOe
MECTO, JTOCKa,
HarJIgHbIE TOCOOHSL.
Hab6op «I"a3zoBbie
3aKOHBI» - 10 mT.,
Hab6op
«Kpucranmmzamus» - 10
mT., Habop
1abopaTOpPHBIN
«MexaHHuKa»
(pacmmupenHsrIit) - 1
mT., Habop
nabopaTOpHBIT
«OnTHuka»
(pacmmupenHsIit) - 1
mT., Habop
nabopaTOpHBIT
«TennoBble IBICHUI -
1 m., 'mobyc
roJimTrdeckuit 320 Mm.
- 1 ., Tabnuuml
«I"eorpadus.
DKOHOMHUYECKAS U
corpanbHas reorpadus
mMupa» (12 tabmun) - 1
komiul. [Tomurrdeckas
KapTa Mupa - 1 mr.

Mo aenb-anInKaIus
«buocunTe3 Oenka» — 1
mT. Mozaens-
anruIMKanus «Jlemenue
KJIeTKU. MuTo3 u
Meio3» — 1 mmiT.

Mo aenb-anmInKaIus
«Knaccudukanus
pacTeHHI U KUBOTHBIX
— 1 mrr. Tabnuna

35




«B03MOXHBIE IyTH
pelIeHus
IKOJIOTHUYECKUX
npobaem» 700%1000
(Bunmi) — 1 mr.
Tabmuna «KpyroBopot
BEIIECTB B Ouochepe»
700*1000 — 1 .
Ta6muna «Iloroku
SHEPTUU U IHIICBBIC
nenu B buocdeper»
700*1000 - 1 mT.
Taomuue! «bronorus
10-11 xa.
DBOJIIOIHOHHOE
yaeHue». 10 auctoB. —
1 xommut. [locka mis
CYIIKH XUMUYECKOU
nocysl - 1 mr.
Kommnekr cpencts st
WHJIMBUYaIbHOMN
3aIUTEI - 1 KOMILI.
JIokKka Mg COKUraHusg
BENIECTB - | mIT.
CnupToBKa
JEMOHCTpAIMOHHA - 1
mT. bymaxkHsie
bunsTpst 12,5 cm (100
mT.) - 1 kommut. Becsr
AJIICKTPOHHBIC
nabopaTopHbIe
(Tounocts 0,01 1) - 1
mT. Habop 6anok 15 mu
JUTSI TBEPJIBIX BEIIECTB -
3 xomru1. HabGop
CKJIAHOK 30 Mu1 1s
pacTBOPOB PEAKTUBOB -
5 xommt. IIpobupka
I1X-14 - 50 mT. Ctakan
xumudeckuit 100 mit co
mkayion TIIT - 1 .
[marens-noxedka - 3
mt. Hltatus mis
npobupok 10 rues3n
(monuot.) - 4 it. banka
noj peakTunsl 500 M
noymaTUIIeHoBas - 10
mT. banka mox
peaxtusbl 500 M1 n3
TEMHOTO CTEKJIa C
poOKoif - 30 miT.
Boponka B-75 IIII - 2
mT. KoMIIekT MepHBIX
koo (12 mt.) - 1
Kom1u1. KoMruiekT
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nunerok (9 wr.) - 1
komIul. KoMruiekr
CTaKaHOB IJIACTUKOBBIX
(15 wr.) - 1 koM.
KomrekT cTakaHunMKoB
JUTSI B3BEIIMBAHUS
(6r0KC) - 1 KOMILIL.
Habop cxnsiHOK 11
pactBopoB 250 mu. - 1
komrutL. [Tect Ne 2 - 3
mt. Crynka
dapdoposas Ne 2 - 3
mt. Habop Ne 16 BC
"Meramisl, okcuanl” - 1
mt. HaGop Ne 17 C
"Hutpatel" (manbnii) - 1
mt. HaGop Ne 4 OC
"Okcuapr" - 1 T,
Ha6op Ne 6 OC
"[llenounbie n
ET0YHO3EMEITbHBIE
MeTauibl" - 1 mrT.
Ha6op Ne 10 OC
"Cynbdarsl.
CynbhuThl.
Cynbduner" - 1 mr.
Taomuia
"[lepuonnueckas
CUCTEMA XUM.
3JIEMEHTOB

. N.Menpgeneena" - 1
mT. Tabnuna "[IpaBua
TEXHHUKHU 0€30M1acCHOCTU
pu paboTe B
XUMHUYECKOM KabuHete"
- 1 mrr. Tadnuuel
"OCHOBBI XUMHUYECKUX
3HaHnuil. [IpaBuna
POBECHUS
nabopaTopHbIX padot" -
1 wrr. Tabauia
"INEKTPOXUMUYECKUI
pA HANIPSHKEHU N
MetauioB" - 1 mrT.
Bbymara unnukatopHas
yHHUBepcaiabHas - 1
KOMILIL.

309 22 mocaJIo4YHBIX MECTa,
MpenoaaBaTeNbCKoe
MECTO, JIOCKa,
HATJISIHEBIC TTOCOOMS

232 32 mocaJgo4YHBIX MECT,

IPEeroIaBaTeIbCKOe
MECTO, T0CKa,
HarasiIHbIE T0COOHS,
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MYJIbTUMEAUMHBINA
pOeKTOp epson eb-w7,
IKpaH.

210 40 mocaJIO4YHBIX MECT,
MPEToaaBaTeIbCKOE
MECTO, JIOCKa,
HArJISIAHEIE TIOCOOMS

227 24 nocaJo4HBIX MECTa,

MPEIoAaBaTeIIbCKOE
MECTO, IOCKa,
HarJIsAbIe TTIOCOOHUS.
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3.2 UudopmanuoHHoe obecneyeHne 00ydeHust

B Ooubnmoreunsiit GpoHa BXOMAT y4eOHUKH, yaeOHO-MeTonudeckrue KoMIuieKTsl (YMK),
o0OecrieunBamIIUe OCBOCHHE YYeOHOW MUCHUIUIMHBI Maremartuka, pEeKOMEHJIOBAHHBIC WITU
JOMYIICHHBIE I HWCIOJNB30BaHUS B TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIUsX,
peanu3yromux 00pa3oBaTEIbHYI0 MPOTPaMMy CpEeAHEro oOmiero oOpa3oBaHusl B TMpeeax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIEr0 00pa30BaHUsI.

B mpomecce ocBoeHuss mporpamMmbl y4eOHON NUCHUIUTMHBI MareMaTuka CTYJISHTBI
JOJDKHBI UMETh BO3MOXHOCTH JIOCTYNA K 3JICKTPOHHBIM YY€OHBIM MaTepHallaM 10 MPEIMETY,
UMEIOIUMCST B CBOOOJHOM JIOCTyIe B ceTd MHTepHET (2IeKTPOHHBIM KHUTAM, MPaKTHKyMam,
TecTaM H JIp.).

CnucoK HCTOYHUKOB:

st ctyneHToB:

1. Hanasa A.A. Matemaruka : yueOHuk / A.A. Janasa. — 3-¢ u3., ucnp. u JIOM. —
M. : HNH®PA-M, 2017. — 544 c. — (Cpemnee mnpodeccHOHAIbHOE OO0pa30BaHHE).
http://znanium.com/catalog.php?bookinfo=774755

2. BbamvakoB M.U. Marematuka: yueouuk / M.U. Bammakos.- 2-e u3f., crep.- M.:
KHOPYC, 2017.-394 c.-(Cpennee nmpodeccruoHaibHOE 00pa30BaHMeE).

st npenogaBaresieii:
1. bapaymkuna, B.B. MaremaTuka. Di1eMeHTHI BBICIICH MaTeMaTHKN: YYEOHUK: B 2 T.
T. 1/ B.B. bapaymikun, A.A. ITpokopseB. — M.: KYPC: UH®PA-M, 2017. — 304 ¢. — (Cpennee

npodeccronanbHoe oopaszosanume). http://znanium.com/catalog.php?bookinfo=615108

2. bapnymkun, B.B. MatemaTuka. D1eMeHTHI BBICIICH MaTEMaTUKH: YUeOHUK: B 2 T.
T. 2/ B.B. bapaymikun, A.A. ITpokopseB. — M.: KYPC: UH®PA-M, 2017. — 368 ¢. — (Cpennee

npodeccronanbHoe oOopaszoBanue). http://znanium.com/catalog.php?bookinfo=872363

3. bammmvakoB M.U. Marematuka (CIIO). YueOnuk : yuebuuk / M.U. bammakoB. —

Mockasa : KnoPyc, 2019. — 394 c. https://www.book.ru/book/929528/view2/1

4, boromonos, H.B. Maremaruka: yuebnuk mans CIIO/H.B. boromonos, II.H.
Camoiinenko.- M.: [Opaiit, 2017.-396 c. boromonos, H.B. Ilpaktuueckue 3aHATHS 10
MatemaTuke: yued. mocobue mist CI1O.- 11- u3n. nepepad. u nom.- M.: FOpaiit, 2016.-495 c.

S. Mopnkosuu A.I'. Anre6pa n Hadana aHanusa. 10 - 11 knaceel. B 2-x 4. Y.1:YueOHuk
i obeo6pazoBar. Yueb. 3aBenenuit/mon pea. A.I'. Mopakosuya.- M.: Muemo3suna, 2013.- 399
C.

6. Mopakosuu A.I''Hawana amammza. 10-11 xnaccel.B 2-x.U.2 :Bagaunuk s
obmeoOpazoBar. yueb. 3aBemenuii/Ilonm pen. A.I'MopakoBuua.-13-e  wu3m., crep.-
M.:Muemo3suna,2013.-271 c.

7. [oropenos A.B. I'eomerpus. 10-11 kin.— M: IIpocsemienne,2011.-175 c.
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HNHuTepHeT-pecypcsl
www.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTePHAJIbI).

www.school-collection.edu.ru  (Enmunas kominekuuss 1udpoOBBIX — 00pa30oBaTEIbHBIX

pecypcoB).

3.3 llepeyeHb HHPOPMAIMOHHBIX TEXHOJIOTHii

B paMKax HM3YUCHUA OUCHUIUIMHBI HMCHOJB3YIOTCA CJICAYIOIIUC HHq)OpMaHHOHHBIe
TEXHOJIOTHUH

— DIIEKTPOHHBIE 00pa3oBaTeNbHBIE pPECypChl, B KOTOpPBIE BXOMAAT OJIEKTPOHHAs
oOpa3zoBarenbHass  cpena  AxagemMuu — (pacroyioKEHHas  TO0  DJIGKTPOHHOMY  ajpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), ANIEKTPOHHO-OMOIMOTE HAsI
cucreMa «Znanium.comy (pacmonoxeHHas o AIIEKTPOHHOMY anpecy
http://znanium.com/catalog), snekTponHo-O0ubIMOTEYHAsT cucTeMa «Ibooks.ru» (pacmosioxeHHas

o anekTpoHHoMYy azapecy https://ibooks.ru/home.php?routine=bookshelf);

— TpEe3eHTAllMOHHbIE MaTepHalibl, pa3paOOTaHHbIE B LENSIX BU3yalU3allUd y4yeOHOro
MaTepuasa 1 MOBBIIIEHUS HArJISAHOCTH 00YUYeHHsI, B COOTBETCTBUU C KaJIEHAAPHO TEMAaTUYECKUM
IIJIAHOM I10 JUCLUIUINHE;

— B paMKax U3ydeHHs AMCIUILUIMHBI HCIIOIb3yeTcs makeT mporpamm Microsoft Office.

3.4 VYcaoBusi peaqu3auMud NporpaMmbl Jjs 00y4aroluXcsl WHBAJIWAOB M JHUIl €

OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 310POBbSA

ConepxaHue cpemHero npopecCHOHATBLHOTO O0pa30BaHUS W YCIOBHS OpTaHU3AINH
o0y4eHHsT 00ydarwImuxcs C OCOOBIMH 00pa3oBaTEIbHBIMU TOTPEOHOCTSAMH OIPEACISIOTCS
aJIaITHPOBAHHOM 00pPa30BaTEIBHOM MPOrPAMMOH.

OOyuenne 1o 00pa30BaTEIbHBIM IPOrpaMMaM  CPEIHEr0  MPOQPECCHOHATBHOTO
o0Opa3zoBaHMsl OOY4YaIONIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI Ha (PaKyJbTeTe
cpeaHero nmpoeCCUOHaIBHOT0 00pa30BaHMsI aKaJIEMUN OCYIIECTBISETCS C yUETOM OCOOCHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHS, MHIUBUIYATbHBIX BO3MOXHOCTEH U COCTOSIHUSA 370POBbSI TaKUX
o0yJaronuxcs.

CriennanbHble YCIOBHS BOCIIUTAHUS U PA3BUTHS TAKUX O0YYArOMIMXCS, BKIIOYAIOT B CeOs:

- HCIIOJIb30BaHUE CIELHATIbHBIX 00pa3oBaTEeNbHBIX MPOTPaMM M METOJOB OOyudeHUs U
BOCITUTAHMUS,

- HCMOJb30BAaHUE CHEIHMATBHBIX YYEOHHUKOB, YYE€OHBIX MOCOOMA U TUAAKTHUECKUX
MaTepHaoB MO AUCHHUIUIMHAM CIIEIUATBHOCTH,

- OCHAIICHHUC 3JaHHA CHCTCEMaMU HpOTHBOHO)KB.pHOfI CUTHAJIM3allii M OIIOBCIICHUSA C
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DyONUpPYIOIIMMHU CBETOBBIMH  YCTPOMCTBaMH, HH()OPMAIIMOHHBIMU TabJI0 C TaKTHIBHOU
(mpocTpaHcTBEHHO-peNbeHON) nHpOpMaIHEn U Jp.

- CIEUHUAIBHBIX TEXHHYECKHX CPEJCTB OOyYeHHUS KOJUIEKTUBHOTO M WHMBHIYaJbHOTO
MOJIb30BaHMsL, HANPUMEp, HCIIOJIB30BaHUE MYJIBTUMEIUMHBIX CPEICTB, HAJIMYHE OPITEXHUKH,
CJIalI-IPOEKTOPOB, AEKTPOHHOM JOCKU C TEXHOJIOTHEN J1a3€pPHOT0 CKAHUPOBAHUS;

- obecrieyeHNUEe BO3MOKHOCTH JUCTAaHIMOHHOrOo 0O0ydeHus (dnekTpoHHbsle YMK mns
JTUCTAaHIIMOHHOTO O0y4eHHMsI, yUeOHUKH HA AIEKTPOHHBIX HOCUTEIISX U JP.)

- IPEJOCTaBICHUE YCIYr AaCCUCTEHTa (IIOMOLIHMKA), OKAa3bIBAIOIIEI0 OO0YyYarolIMMCS
HEO0OXOJUMYI0 TEXHUYECKYIO ITOMOIIIb,

- HaJM4Yue KOMITBPIOTEPHOW TEXHHWKH W CIIEHUAIBFHOTO MPOTPaMMHOTO OOecreueHMs,
aJanTHUPOBAHHBIX IS UHBATHIOB U JuI] ¢ OB3;

- obecrieueHue 1ocTyna B 3JaHUs 00pa30BaTeIbHBIX OPraHU3alMi U ApyTUe yCIoBUs, 0e3
KOTOPBIX HEBO3MOXKHO MJIM 3aTPYJIHEHO OCBOEHHE 00pa30BaTeIbHBIX MPOrpaMM 00ydarOMIMMUCS

C OrpaHUYCHHBIMHA BO3MOXHOCTAMHU 3O0POBbA.

- KOMIUIEKTOBAaHUE OHMOJIMOTEK CICIHATLHBIMHA aaITHBHO-TEXHUYSCKHUMH CpPEJICTBAMHU
s wHBAHIOB W jwi ¢ OB3 (roBopsmmMu KHUTaMH Ha (JemI-KapTax W CIeluaTbHBIMU
arrmaparaMu JijIsl ©X BOCIIPOU3BEICHU).

B mensx [MOCTYMHOCTH TIOMYYEHHS CPEIHEr0 NpOoPecCHOHATBHOTO 00pa30BaHUs
0oOyJaromuMHucs ¢ OCOOBIMH 00pa3oBaTeNbHBIMH MOTpeOHOCTAMH akaaemuein MMCUT
o0ecrieunBaeTcs:

1) s 00y4arOIIMXCsl ¢ OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 3710POBbSI 110 3PSHUIO:

- ajanTanus OQHUIMAIBHOTO caiTa akaJeMUu B ceTh VIHTEpHET ¢ y4eToM OCOOBIX
noTpeOHOCTEH MHBAIUAOB 1O 3PEHUIO C TPUBEACHHUEM WX K CTaHAapTy JOCTYIMHOCTH BeO-
KOHTEHTa U BEO-CEPBUCOB;

- pa3MelieHHWe B JIOCTYNHBIX Uil OOYYaroIIUXCs, SBIISIFOIIUXCS —CICMBIMUA MU
CIIa0OBHUAAIIMMHU, MECTaX U B aJalTHPOBAHHOW Gopme (C yd4eToM HX OCOOBbIX MOTpeOHOCTEH)
CIpaBOYHOW MH(MOPMAIMK O PACIIMCAHHUHU JICKIIUH, YICOHBIX 3aHATHN (IOJDKHA OBITh BBIOJIHEHA
KPYMHBIM (BBICOTA MPOIMUCHBIX OYKB HE MeHee 7,5 cM) pelbeHO-KOHTPACTHBIM HIpUPTOM (Ha
6enom umu xx€ntoM ¢GoHe) U mpoayodaupoBana mpudtom bpaiins);

- obecrieyeHre BhIMyCKa albTEPHATUBHBIX ()OPMATOB TMEUATHBIX MAaTEPHANIOB (KPYITHBIHA
mpuT UK ayanoQanis);

- obecrieyeHue JocTyna oOOy4yaroIlerocs, SBJSIOLIETOCs CJIENbIM M HCHOJIb3YIOLIEro
co0aKy-ToBOABIPs, K 3AaHUI0 00pa30BaTEeNbHOM OpPraHM3allMM, PAcIOJararollero MecToM s
pa3MenieHus: COOaKU-MOBOABIPS B 4aChl 00yUEHUSI CaMOro 00y4aroerocs;

2) st 00y4aroIUXCs C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS 110 CIIYXY:

- AyOonMpoBaHME 3BYKOBOM CrpaBOYHON MH(POPMALMU O PAaCIMCAaHUM Y4eOHBIX 3aHATHHA
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BU3YaJIbHOU (yCTaHOBKA MOHUTOPOB C BO3MO)KHOCTBIO TPAHCISLUU CyOTUTPOB (MOHUTOPBI, UX
pa3Mephl U KOJTMYECTBO HEOOXOMMO OMPEEIISTh C YIETOM Pa3MepOB MOMEIICHNU);

- obecrieueHre HaISKAITMMH 3BYKOBBIMH CPEACTBAMU BOCTIPOU3BEICHHS HH(POPMALIUH;

3) s o0y4aroumxcs, HMMEIOIUX HApPYyIICHUS OINOPHO-IBUraTeIbHOrO armapara,
MaTepUaIbHO-TEXHUUECKUE YCIOBUS J0JKHBI 00ecIieYMBaTh BO3MOKHOCTb OECIPEITCTBEHHOTO
JocTyna oOydaromuxcsi B ydyeOHble [IOMEIIEHHUS, TyaJlleTHble W Jpyrue IOMEIeHus
00pazoBaTeNbHON OpPTaHU3AINH, a TAKXKe WX MPEeObIBAaHNE B YKA3aHHBIX MOMEMICHHUIX (HaIH4Yne
MaHyCOB, IOPYYHEN, paCIIMPEHHBIX ABEPHBIX MPOEMOB, TU(PTOB U IPYrUX NIPUCIIOCOOIECHUN).

4) Tlpu mnOAyYEHHWH CpEAHEro MPOQPECCHOHATBHOTO O00pa30BaHUS OOYYAIOIIUMCS C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMM ~ 3JI0pPOBbSl  aKajJieMUed MNpeAoCTaBISIOTCS  OECIUIaTHO
creluagbHble Y4YeOHUKH M y4yeOHble mocoOus, MHas y4yeOHas JuTeparypa, a TakkKe YCIyrd

CYpAONEPEBOJUUKOB U TUDIOCYPIOTIEPEBOTINKOB.
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4  XapakTepucTHKA

OCHOBHBbIX BH/10B ACHATCJIbHOCTH oﬁyqamnmxcﬂ mnmo

o0meodpa3zoBare/bHOI yueOHO# AucuuninHe MatemaTuka

Conep:xanue XapakTepucTMKa OCHOBHBIX BHM/JI0B Y4eOHOH /JeATeJbHOCTH
o0y4eHHUs CTY/ICHTOB

(Ha ypoBHe y4eOHBIX AelicTBH)
Beenenne O3HaKOMJIEHHE C POJIbI0 MAaTEMaTUKU B HayKe, TEXHUKE, SKOHOMHUKE,

I/IHCI)OpMaIII/IOHHI)IX TCXHOJOTUAX U HpaKTI/I‘IeCKOf/'I JACATCIIbHOCTH.
O3HaKoMIJIEHHE C oeJsiMy 1 3ajladaMy U3YyUCHHA MaTCMAaTUKU IIPU
ocoenuu npodeccuit CI10 u cnetmansHoctelt CI1O

Anrebpa

Pa3BuTue noHATHSA
0 Yucje

Boinonnenue apudmernyeckux IeHCTBUII Hajx 4YMCIaMH, coderas
YCTHBIE U MUCbMEHHBIE TPUEMBI.

Haxoxnenue npuOIMKEHHBIX 3HAUEHUN BEIWYUH M IOTPEIIHOCTEH
BBIYMCIICHUH (aOCOIIOTHOM M OTHOCHUTEIBHOMN); CPABHEHHE UYUCIIOBBIX
BBIPAKEHUI.

Haxoxaenue ommOok B IpeoOpa30BaHUIX U BEIYUCICHUSIX (OTHOCUTCS
KO BCEM IIYHKTaM MPOrpaMMbl)

Kopnn,
Jorapugpmsl

CTeNneHH,

O3HakoMJI€HHE C TIOHATHEM KOpPHS N-H CTENEeHH, CBOMCTBaMU
PaauKagoB U IPaBUJIaMU CPABHEHUSI KOPHEH.

@opMyIUpPOBAHUE  OINpPEACIICHUs KOPHS M  CBOWCTB  KOpPHEM.
Beruncnenue u cpaBHEHHE KOPHEH, BBIIOJIHEHUE NIPUKUIKU 3HAYCHHUS
KOPHS.

[IpeoOpa3oBaHue UUCIIOBBIX M OYKBEHHBIX BBIPXKEHHH, COIEpikalnX
pajuKabl.

BeimonHenue pacuetoB 1o QopmysiaMm, COAEpXKallUM paJuKaibl,
OCYILECTBJISAE HEOOXOAUMBIE ITOICTAHOBKU U ITPE0OPa30BaHUsI.
Onpenenenrne paBHOCUIBHOCTH BBIPAXEHUH C panukanamu. Pemienue
UPPALMOHAIILHBIX YPABHECHUM.

O3HaKOMJICHHE C IOHATUEM CTEIIEHU C JEHCTBUTEIbHBIM ITOKA3aTEIIEM.
HaxoxxaeHue 3Ha4eHUH CTENEeHH, WCHOJb3ys HpU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucelBaHue KOpHS N-H CTENEHM B BHUJE CTEHNEHU C JIPOOHBIM
1oKa3aresieM U Hao0opoT.

@opMyIMpOBaHHE CBOWCTB CTENEHEH. BbluMciaeHue CTeneHen c
palMOHAIbHBIM IIOKA3aTEJIEM, BBIIIOJHEHUE IPUKUIKUA 3HAYCHMS
CTETICHH, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COIEPKAILUX
CTEIIEHH, IPUMEHSIS CBOMCTBA. PellleHne nokasaTenbHbIX ypaBHEHUN.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEHEW NPU BHIYUCICHUN
CPEIHHX, JEIEHUU OTPEe3Ka B «30JIOTOM CcedyeHun». Pemienue
IIPUKIAAHBIX 33/1a4 Ha CJIIOJKHBIE TPOLICHTHI

IIpeodpasoBanue
ajredpanvecKux
BbIPAKEHUH

BrimosnHenue npeobpa3zoBaHuii BeIpakeHU, NpuMeHeHne Gopmy,
CBSI3aHHBIX CO CBOMCTBAMU CTeIeHeH U Jorapu@mos.
Omnpenenenue 001acTH AOMYCTUMBIX 3HAYEHUH JlorapupMuyeckoro
BbIpakeHus. Penenue sorapudMudeckux ypaBHeHUH

OCHOBBI TPUTOHOMETPHUU

OcHOBHBIC IOHATHSA

W3yuenne paarnanHOro METOAA U3MEPEHHUS YIJIOB BPAILIEHUS U UX CBSI3U
¢ TpaxycHoil Mepoil. M300pakeHue yriioB BpalleHUs Ha OKPY>KHOCTH,
COOTHECEHME BEJTMUMHBI YTJIa C €r0 PACIOJIOKEHUEM.
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dopmynupoBaHUE ONPEACTICHUN TPUTOHOMETPUUECKUX (DYHKIMHA ISt
YIJIOB IIOBOPOTa M OCTPBIX YIJIOB HPSMOYTOJIBHOIO TPEYrOJIbHUKA U
00BSICHEHNE UX B3aMMOCBSI3U

OcHoBHbIE IIpuMeHeHrE OCHOBHBIX TPUIOHOMETPUYECKHMX  TOXKIECTB  JUIA
TPUTOHOMETPHYECKHE | BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUUYECKUX (DYHKUIUN MO OJHON U3
TOKJAECTBA HUX
IIpeoGpa3oBanus Nzydenue ocHOBHBIX (hOpMyIT TpUTOHOMETPUU: (HOPMYJIIBI CIOKEHUS,
NPOCTEeHIINX YIBOCHHUS, IPEOOPA30BAHUS CYMMBI TPUTOHOMETPUYECKUX (DYHKIHN B
TPUIOHOMETPHUYECKUX | MPOU3BEACHUE M IPOM3BEACHUS B CyMMy H NPHUMEHEHHE IIpU
BbIPaKEeHH I BBIYMCIICHUM  3HAY€HUs TPUTOHOMETPUYECKOTO  BBIPAKEHHUS W
YIPOILEHHUS €TO0.
O3HaKOMJIEHHME CO CBONCTBAaMH CHMMETPUM TOYEK HA E€AMHUYHOU
OKPY’KHOCTHU M IPUMEHEHHE UX JUIsl BbIBOJIa (OPMYJI IPUBEICHUS
IIpocreiimmue Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKHUX YPABHEHHUM.
YPaBHEHUs u | [Ipumenenne oOmuX METONOB pelIeHUs] ypaBHEHWH (MpuUBEIEHHE K
Hepagencmea JIMHENHOMY, KBaJPaTHOMY, METO/ Pa3JI0KEHUS HAa MHOKUTEIIN, 3aMEHBI
NIEPEMEHHOM ) IPH PEIIEHUN TPUTOHOMETPUUYECKUX YPABHEHHUIL.
YMenue OTMEYaTh Ha Kpyre peLeHus MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HakoMJIEeHHME C TMOHSATHEM OOpaTHBIX TPUTOHOMETPHUUECKUX
APKKOCHHYC, (byHKIHIHA.

APKTAHI€HC YU CJIa

W3yuenue onpenenennii apkcuHyca, apkKKOCHHYca, apKTaHT'€Hca Yynca,
dopmynupoBaHue UX, N300pakKeHHE HA EIUHUYHON OKPY>KHOCTH,
IPUMEHEHHE IPU PElLICHUN YpaBHEHUN

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

@®yukuun. [lonsitue o
HeNpepbIBHOCTH

byHkuun

O3HakoMJIEHHE C TIOHSATUEM NMEPEMEHHOM, MpUMEpaMU 3aBUCUMOCTEN
MEX/1y TepeMEHHBIMU.

O3HakoMJIEHHE C MOHATHEM Trpaduka, OnpeeieHne MPUHAAIC)KHOCTH
Touku rpaduky ¢yHkuuu. Onpenenenue no QGopmysie MmpocTeiien
3aBUCHUMOCTH, BHJa ee rpaduka. Breipaxkenue mo ¢opmyne oaHOI
NEPEMEHHOI uepe3 ApyTrue.

O3zHakoMJIeHHE ¢ onpefesieHneM (yHKIUH, GOpMYyITUPOBAHUE €TO0.
Haxoxaenue obnactu onpeenenus u 001acTy 3Ha4eHU PyHKINUN

CeoiicTBa (pyHKUHH.
I'padpuyeckasn
HHTepHpeTanms.
ITIpumepnbl
(GpyHKIHOHATBHBIX
3aBHCHUMOCTe B
peajibHbIX IpoLeccax
U SIBJICHUSAX

O3HakomyIeHHE C TpUMepaMHu (PYHKIIMOHAIBHBIX 3aBHCHMOCTCH B
peaIbHBIX MPOIECCaX U3 CMEKHBIX TUCITUTIINH.

O3HakOMJIEHHE C JIOKa3aTeJIbHBIMH PACCYXKICHHUSIMH HEKOTOPBIX
CBOICTB INUHEHHOW ¥ KBaJpaTUYHOW (QYHKIMA, MpPOBEICHHE
UCCJICIOBaHMS JTIMHEHHOM, KyCOYHO-TMHEWHOHN, APOOHO-TMHEWHON H
KBaJpaTuyHOW (GyHKIMH, mocTpoeHue ux rpadukoB. [locrpoenue u
yrenue rpadukoB pynkuuid. MccnenoBanue QyHKINH.

CocraBnenue BuA0B (YHKIIHI 10 JAHHOMY yCIIOBHIO, PEIICHUE 3a/1a4
Ha OKCTPEMYM.

Brinonaenue npeoOpasoBanuii rpaduka GyHKINN

OOparTnblie pyukuuu | M3ydenue mnoHsTHs oOpaTHOW (yHKUIWH, ONpenaeNeHne BUAA U
noctpoeHue rpapuka oOpaTHON (YHKIMH, HaxXoXAEeHUE ee 001acTu
ornpeneneHuss U obnactu 3HaueHUH. [lpumeHeHne cBOMCTB (pyHKIIMIA
IIPY UCCIIEIOBAaHUM YPAaBHEHUM U PELICHUH 3a/1a4 HA DKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOXKHON (PyHKITHH

Crenennsie, Brruncnenue 3HaueHui GyHKIMN IO 3HAUEHUIO apryMeHTa.

NoKa3areJjbHble, Omnpenenenre MoJOXKEHUsI TOYKU Ha Tpaduke MO ee KOOpJAUHATaM U

JorapupmMuyecKue H | Hao0OpOT.

TpUronomerpuyeckue | Vcrnosnp3zoBaHue CBOMCTB (PyHKIMIA 17151 CpaBHEHUS 3HAUCHHM CTeTeHei

44




¢pynknnu. OOpaTHbIe

U JIorapu(MOB.

Tpuronomerpuyeckue | Ilocrpoenne rpadyKoB CTENEHHBIX U JIOTrapUPMUUYECKUX (QYHKIIUH.
(pysnkuun Pemienne mokasaTenbHBIX W JIOTapU(MHUYECKUX ypaBHEHUH W
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMaM.
O3HaKOMJICHHE C MTOHATUEM HENPEPbIBHON MEPUOINYECKON (DyHKIHH,
dopMynHpoBaHHE CBOWCTB CHHyCa M KOCHHYCA, IOCTPOCHHE UX
rpauKoB.
O3HaKOMJIEHHE C MMOHITHEM FApMOHUYECKUX KOJIeOaHUM U IpuMepaMu
FapMOHUYECKUX KOJIEOaHWI JUIsl ONMUCaHUS MPOLIECCOB B (DU3HKE U
JIpyrux o0nacTax 3HaHUS.
O3HaKkOMJICHHE C TOHATHEM pa3pbHIBHOW MEPUOANYECKON (YHKIHUH,
(GopMynHpoBaHHE CBOWCTB TaHT€HCAa M KOTAHTEHCA, MOCTPOEHUE X
rpaduKoB.
[Ipumenenune cBoWcTB  (PyHKUMHA  JUIsi  CpaBHEHHUS  3HAYCHHM
TPUTOHOMETPUUECKUX (YHKIUH, pEUIeHUs] TPUTOHOMETPUYECKUX
YPaBHEHUH.
[Toctpoenne rpadukoB oOpaTHBIX TPUTOHOMETPUUECKUX (PYHKUMH U
ornpezeneHue 1no rpagukaM X CBOMUCTB.
Brinonnenue npeodpazoBanus rpadukoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocnenosaresbHocTH | O3HAaKOMIIEHHME C  TOHSATHEM  YHCIIOBOW  ITOCIIEIOBATEIBHOCTH,

crocobaMu ee 3aJjaHusl, BBIYMCIEHUSMU €€ YJICHOB.

O3HaKOMJIEHHE C TOHITHEM Ipejiesa MOCIeI0BaTeIbHOCTH.
O3HaKOMJIEHHE C BHIYHUCICHUEM CYMMbI OECKOHEUHOT'0 YHCIOBOTO psifa
HAa T[pUMEpe BBIYUCIEHUS CYMMbI OeCKOHEYHO YyObIBaromiei
FEOMETPUYECKOM POTrPECCHH.

Pemenue 3agau Ha npuMeHeHHE (POPMYIIbI CyMMBI OECKOHEUYHO
yOBIBAIOIIEH T€OMETPUICCKON TPOTrPECCHH

IIpouszBoaHass u ee
NpUMeHeHue

O3HaKOMJIEHHUE C TOHSITUEM TTPOU3BOIHOM.

N3yuenue u GopMyIHpOBaHHE €€ MEXAHMYECKOTO U TEOMETPUUIECKOTO
CMBICJIa, U3yYCHHUE AJITOPUTMA BBIYUCIICHHUS TPOU3BOAHON HA TIpUMEpe
BBIYMCIICHUS MTHOBEHHOM CKOPOCTH U YIJIOBOrO KO3 HUIIHECHTA
KacaTeJIbHOM.

CocraBiieHue ypaBHEHHUS KacaTeJIbHOW B 00IIIeM BUJIE.

YcBoenue mnpaBuin auddepeHIIupoBaHus, TaOJUIBI TPOU3BOIHBIX
dJIeMEHTapHBIX (QYHKIWNW, NpUMeHeHHue i auddepeHnnpoBaHus
(byHKIMI, COCTaBlIeHUs YPaBHEHUS KacaTeIbHOM.

N3yyenne TeopeM O CBA3M CBOMCTB (DYHKUMU U TPOU3BOIHOM,
dbopMynupoBKa HX.

[IpoBenenue ¢ TOMOIIBIO MPOU3BOJHOW UCCIEAOBaHUA (YHKIUH,
3a1laHHOM (POPMYIIOH.

YcTaHOBNIEHUE CBSI3M CBOMCTB (YHKIIMM M TPOU3BOJHOM MO UX
rpagukam.

[IpuMeHnenre NpPOM3BOJHON Ml pElIeHUs 3aJad Ha HAaXO0XKJICHHE
HauOOJIbIIIET0, HANMEHBIIIETO 3HAUEHUS U Ha HAXO0XKACHHUE SKCTPEMyMa

IlepBooGpa3nasn U
HHTErpaJ

O3HakoOMJIEHHE C TIOHSATUEM MHTErpajia u mepBooOpa3HOM.
N3yyenne mpaBuia BBIUKCICHHS TMEPBOOOpa3HONW U
Hrrorona— Jleionuma.

Pemenue 3amau Ha CBsA3b EPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIYHCIICHHUE TIEPBOOOPA3HON IS TaHHOW PyHKIIHK.
Pemenne 3amay Ha TpPUMEHEHHE WHTETpajia s BBIYHACICHUS
bu3NYECKUX BENWYNH U TUIOMIa e

TEOpPEMBI

YPABHEHUSA U HEPABEHCTBA
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YpaBHeHnus U
CHCTEMBI YPaBHEHUIA.
HepaBencrBa U
CHCTEMBI HEPaBeHCTB
¢ ABYMH
NepeMeHHbIMHU

O3HakoMJIEHME €  OPOCTEMIIMMHU  CBEAEGHUSMU O  KOPHSX
anreOpanyeckux ypaBHEHHH, MOHATUAMHU HUCCIICAOBAHUS ypaBHEHUN U
CUCTEM YPaBHEHHUI.

W3yuyenue Teopuu paBHOCWIBHOCTH YpPaBHEHUN U €€ IPUMEHEHUS.
[loBTOpEHNE 3amucu pelieHus CTaHAAPTHBIX YPaBHEHUH, IPHUEMOB
npeoOpa3oBaHus YypaBHEHMM i1 CBEIEHUS K CTaHJApTHOMY
YPaBHEHHUIO.

Pemenne pannoHalbHBIX, HpPPALUOHAIBHBIX,
TPUTOHOMETPUUECKUX YPABHEHUHN U CHCTEM.
Wcnonb3oBanue cBOMCTB U TrpaduKoB (QyHKIMH A8 peLIeHus
ypaBHeHUH. [ToBTOpEeHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenune ypaBHeHMI C IPUMEHEHHEM BCEX MPUEMOB (pa3JIOKEHUs Ha
MHOKUTEJIM, BBEICHUS  HOBBIX  HEWU3BECTHBIX, IOJICTAHOBKH,
rpauyeckoro MeToza).

Pemenue cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIEHHE C OOIIMMH BONPOCAMM PEILLIEHUS] HEPABEHCTB U
UCIIOJIb30BAaHUE CBOWCTB M TpaduKoB (PYHKUMA TpHU pelICHUU
HEPABEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CTIOCOOOB.

[Ipumenenue MaTeMaTUYECKUX METOJIOB JUIs pelieHus
COJIepKaTeNbHbIX 3ajlau U3 PazIMYHbIX 00JacTel HaAyKH M MPaKTUKH.
WHTepnpeTnpoBaHue pe3ysibTaToOB ¢ YYETOM pealIbHbIX OrpaHUYEHUN

IIOKa3aTCJIbHBIX H

IJIEMEHTBI . KOMBHUHATOPHUKMN, TEOPUH
BEPOATHOCTEU U CTATUCTUKHA

OcHOBHBIE HOHATHSA
KOMOUHATOPUKH

W3ydenne npaBuiia KOMOMHATOPUKY U MIPUMEHEHHE TPU PEIICHUN
KOMOWHATOPHBIX 3a]1a4.

Pemenne koMOMHATOPHBIX 3371a4 METOJIOM Iepedopa U 1Mo MPaBUITY
YMHOKEHHUSI.

O3HaKOMJICHHE C TOHATHSAMH KOMOWHATOPUKH: pPa3MEIICHHUSIMH,
COYCTAHMSIMHU, ITIEPECTAHOBKAMH U (POPMYJIAMH JIJISl KX BBIUHCIICHHS.
OObsicHeHHE W NPUMEHEHHE (OPMYJI JIJIsl BEIYMCICHHS Pa3MEIleHUH,
MIEPECTAaHOBOK M COYECTAHUI IIPH PEIICHUH 3ajay.

J1eMeHThI
BEPOATHOCTEM

Teopuun

M3ydyeHne KIACCMYECKOrO OMNpPENEeNeHUs BEpPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpenue npuMepoB BhIYHCIICHUS BeposiTHOCTEH. Pemienue 3aqau

Ha BBIYHCJIICHHUC BepOHTHOCTeﬁ COOBITHUH

IIpeacraBienune
JAHHBIX (Tadaubl,
AHATPaMMBbl,

rpaguxku)

O3HakoMJIeHHE C NpeACTaBJICHUCM YHUCIIOBBIX JAHHBIX MW HX
XapaKTCPHUCTUKAMMU.

Pemenue IMPAaKTHYCCKUX 3aaa4 Ha 06pa60TKy YHCJIOBBIX JAHHBIX,
BBIYHCIICHHC UX XAPAKTCPUCTHUK

I'EOMETPUA

IIpsiMmble U MJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpoBKa U NPUBEIEHUE JOKA3aTEJIbCTB NPU3HAKOB B3aUMHOIO
pacronoXkeHus NPsAMBIX U IUIOCKOCTeN. Pacrio3HaBaHNe Ha 4yepTexax U
MOJZIEJISIX Pa3IUYHBIX CIy4YacB B3aMMHOIO PACIIOIOXKEHHUS NPAMBIX U
IUIOCKOCTEW, apryMEHTUPOBAHUE CBOUX CY>KJIEHUH.

DopMyIMpoBaHKE ONPEAEICHN, IPU3HAKOB U CBOKCTB MapajlIeIbHbIX
U TMIEPIEeHIUKYIISAPHBIX MIIOCKOCTEH, IBYTPaHHBIX U JIMHEHHBIX YTJIOB.
BbimonHeHne NOCTPOECHHS YIJIOB MEXAYy NPSMBIMU, TNPAMOA H
IUIOCKOCTBI0, MEX]TY IJIOCKOCTSIMU 10 ONMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJIAX.

[IpumeHeHre NpU3HAKOB M CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEW NP PELISHUH 3a/1a4.
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N3o0pakenne Ha pUCYHKaxX M KOHCTPYMPOBAaHHUE HAa MOJEIAX
NEPHEHAUKYJISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  IpPSIMBIX,
[apaJUIEIbHBIX IIJIOCKOCTEH, YIJIOB MEXAY IPSAMOM M INIOCKOCTBIO U
000CHOBaHUE TIOCTPOCHUSI.

Pemienne 3agau  Ha  BBIYMCIIEHME TE€OMETPUYECKUX  BEIUYMH.
OnuceiBaHME pacCTOSHUSA OT TOYKH JI0 IUIOCKOCTH, OT MPSAMOH 10
IUIOCKOCTH, MEXAY IUIOCKOCTAMHM, MEXAYy CKpEIHUBAIOUIUMUCS
IPSMBIMH, MEXY TPOU3BOJIILHBIMU (PUTypaMH B IIPOCTPAHCTBE.
DOopMyIMpPOBAHUE U JOKA3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHUSIX
(Teopem cylecTBOBaHus, CBOWCTBA).

N3o0pakenue Ha deprekax M MOJEIAX PACCTOSHUSA U O0OOCHOBAHME
cBoMX cyxaeHui. OmpeneneHue M BBIYHCICHHE PACCTOSHUM B
npoctpaHncTBe. [IpumeHenune ¢GopmMyn U TEOpeM IIaHUMETPUHU IS
penieHus 3auay.

O3HaKOMJIEHHE C TOHATHEM MapajUIeIbHOTO MPOEKTUPOBAHUS U €ro
cBoiicTBamu. opMyMpOBaHKE TEOPEMBI O TUIOIIAIN OPTOTOHAIBHOU
IIPOCKIIMN MHOTOYT OJIbHUKA.

[Ipumenenue Teopuu a1 000CHOBAHUS MOCTPOCHUHN U BBIYUCIICHUH.
ApryMeHTHUPOBaHUE CBOUX CYKJICHUH O B3aUMHOM PAacHOJIOKEHUHN
MIPOCTPAHCTBEHHBIX pUryp

MHOrorpaHHUKHU

Ommcanne u XapaKTCPUCTHKA Pa3JIMYHBIX BHUAOB MHOI'OI'PaHHUKOB,
MEPEYHCIICHUE UX JIEMEHTOB M CBOMCTB.

I/Iso6pa>1<eH1/1e MHOT'OIrpaHHUKOB M BBIIIOJIHCHHUE IMMOCTPOCHUA Ha
1/1306pa>1<eH1/1${x U MOJCIAX MHOT'OT'PaHHHUKOB.

Borunicnenue NMHEWHBIX 3JIEMEHTOB M YIVIOB B IMPOCTPAHCTBEHHBIX
KOHUTYypalusiX, apryMeHTUPOBAHNUE CBOUX CY>KICHUM.
XapakTepucTuka u n300pakeHue ceueHusl, pa3BepTKU
MHOTOTPaHHUKOB, BHIYMCIICHUE IJIOIIAACH MOBEPXHOCTEH.
[TocTtpoenne mpocTeHmmMX ceuyeHuid KyOa, TMPU3MBI, MHPAMUIBIL.
[Ipumenenue GpakToB ¥ CBEACHUI U3 TIJITAHUMETPHH.

O3HakoMJIeHME C  BHJaMH CHMMETpU B IPOCTPAHCTBE,
dopmynupoBaHue ONpeAeNeHU W  CBOWCTB. XapaKTepUCTUKa
CUMMETPHUH TeJI BPaIlleHUsS U MHOTOTPAHHUKOB.

[IpuMmeHeHne CBOMCTB CUMMETPHH NP PELICHUH 3a/au.
Hcnonp3oBaHue NpUOOPETEHHBIX 3HAHUW JUIS HCCIENOBaHUS U
MOJICTTUPOBAHUS HECIIOXKHBIX 3a/1a4.

N3006paxkeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJHEHUE PUCYHKOB
10 YCJIOBHUSAM 3314

Tesia 1 IOBEPXHOCTH
BpallleHUs

O3HakoMJIeHHE C BUJAMH Tel BpalleHus, (OpMyIUpPOBAHHE UX
ONPEICIICHUN U CBOMCTB.

®opMynUpOBaHUE TEOPEM O CEYCHHH IIapa IIOCKOCTHIO U TNIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepucTuka W HW300pakeHHE TEJ BpAIllCHUS, HMX Pa3BEPTKH,
CCUCHHUS.

Pemienne 3amay Ha TOCTPOEHUE CEUEHUW, BBIUMCICHUE JIJIUH,
paccTostHuM, yrioB, Iiomanaed. IIpoBeneHne  gokazaTenbHBIX
pacCyXJIEHU MPHU PEIICHUH 3a/1a4.

[IpuMeHeHre CBOWCTB CHMMETPUM MpPU PELIEHUM 3aJad Ha Teja
BpallleHUs, KOMOMHAIINIO TE.

N300paxkeHne OCHOBHBIX KPYTJBIX TET W BBIIOTHEHHE PUCYHKA MO
YCIIOBHIO 33J1a41

HU3mepenns B
reoMeTpuH

O3HakOMJIEHHE C HMOHATHSAMHM INIOMAIA U 00beEMa, aKCHOMaMHU U
CBOMCTBaMH.
Pemenne 3amay Ha BBIYHCIEHUE IUIOMAACH IJIOCKUX (uUryp C
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NPUMEHEHHEM COOTBETCTBYIOMIMX (OPMYIT U (PaKTOB U3 INIAHUMETPHUH.
N3ydenue TeopeM O BBIYHCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TET,
pelieHue 3a7a4y Ha IpuMeHeHne GopMyJ1 BEIYUCICHUS 00BEMOB.
Wzyuenue ¢Gopmyn s BBIUMCIEHHUS IUIOMIA/EH TOBEPXHOCTEH
MHOI'OI'PAHHUKOB U TEJI BPAILLCHU.

O3HaKOMJIEHHE C METO/IOM BBIYUCIIEHUS IIJIOLIAA1 TOBEPXHOCTU
cdepsl.

Pemrenne 3amady Ha  BBIYMCIICGHME  IUIOLIAAECH  ITOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEI

Koopaunatel u
BEKTOPBI

O3HakoMJIEHHE € MTOHATHEM BeKTopa. M3yueHune nexapToBoil cucTeMbl
KOOpPJMHAT B IIPOCTPAHCTBE, [IOCTPOCHME 110 3aJaHHBIM KOOPAWHATAM
TOYEK U IUIOCKOCTEH, HAX0KICHHE KOOPAUHAT TOYEK.

Haxoxnenue  ypaBHEHUH  OKpPYKHOCTH, CQepbl, IUIOCKOCTH.
Brruncnenue pacCTOSHUN MEX1y TOUKaMU.

N3yueHne CBOWCTB BEKTOPHBIX BEJIWYHMH, IPABHI PA3JIOKEHHUS
BEKTOPOB B TPEXMEpPHOM IPOCTPAHCTBE, IIPaBUJI HAXOKJICHHUS
KOOpPJIMHAT BEKTOpa B IPOCTPAHCTBE, IIPaBUJ JCHCTBUN C BEKTOpPaMH,
3a/IaHHBIMH KOOPIMHATAMU.

[IprMeHeHne Teopyy MpU PEIEHNH 33]1a4 Ha JEHCTBUS C BEKTOPaMHU.
N3ydeHne CKaIApHOrO MPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
yYpaBHEHU NPSIMOU U TUIOCKOCTHU. [I[puMeHeHne Teopun Npy pelieHun
3a/1a4 Ha JIEHCTBUS C BEKTOpaMH, KOOPAWHATHBIA METO/, IPUMEHEHNE
BEKTOPOB JIJIs1 BBIYACIICHUS BEJIUYHH YIJIOB M PACCTOSIHUM.
O3HakOMIIEHME C JOKA3aTCIIbCTBAMH TEOPEM CTEPEOMETPUU O
B3alMHOM DPACIIOJIOKEHHUH MPSAMBIX U IIOCKOCTEM C UCIOJIB30BAHUEM
BEKTOPOB
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5 KoHTpoJb U 0OlleHKA pe3yJIbTAaTOB 0CBOEHHs 00111e00pa3oBaTeIbLHOI

yueOHO# qucuMIuInHbI MaTemMaTuka

KoHnTpoiib u orieHka pe3ysibTaToB OCBOCHUS yU€OHOM AUCITUTUIMHBI OCYIIECTBIISETCS

B IIpOoLCCCC MNPOBCACHUA MPAKTHYCCKUX SaHSITI/If/'I, TCCTUPOBAHHA, a TAKKC BbIIIOJIHCHUA

O6y‘-IaIOHII/IMI/IC$[ WHIWBUIYAJIbHBIX 3aI[aHI/II7I, ITPOCKTOB, I/ICCJIGI[OBaHI/Iﬁ.

Pe3ynbraTel 00yueHus
(0cBOEHHBIE YMEHHUSI, YCBOECHHBIE 3HAHNUSA )

@opMBI U METOJIBI
pe3yabTaToOB O0yUYEHUS

KOHTPOJd W OLCHKH

YMmenus:

TPUTOHOMETPUUECKUX (PYHKIIH.

[TpoBoaUTH TOIECTBECHHbBIC
npeoOpa3zoBaHUs BeIp@KEHMH, | Pemenne YIPaXKHEHUH Ha YpOKe,
coAecpKallluX CTCNCHHBIC, MOKa3aTeIbHbIC, | BHCAYIUTOPHASA  CaMOCTOATC/IbHAMA pabora,
norapu(MUYECKHE U TPUTOHOMETPHYECKHE | KOHTPOJIbHAs padoTa.
GyHKIUH.
Crpouts rpaduxu CTEIIEHHOM, .

. . Pemenue yOpaKHEHU N Ha YPOKEe,
MOKa3aTelbHOU,  JIorapupMUUYecKon U

BHEAYJUTOPHAs CaMOCTOSITEIbHAs paboTa.

yepTexke U MPOU3BOJIUTH IpocTeilne
MIOCTPOCHHUSI HA TUIOCKOCTH.

Pemrate  mpocreiimme  ypaBHeHHS | .

Pemenne YIPaXHEHU N Ha YpOKe,
HEpaBEHCTBa, COJAEpKalllie CTENEHHbIE,

BHEAay/JIWTOpHAas  caMoCToOsITeNbHAs  padora,
MOKa3aTesbHbIE, JOrapUPMHIECKIE H

KOHTpPOJIbHAs paboTa.
TPUTOHOMETpHUUECKHE QYHKIUU.
N3o00paxaTts reomerpudeckue (Gurypsl Ha .

Pemenue yOpaKHEHU N Ha YPOKe,

BHEay/IWTOpPHAsl CaMOCTOsITeNIbHas padoTa.

Pemenue yIpaXxHEHUH Ha YpOKe,
BrInonHATE onepanuu HajJ BEKTOpaMU U
. . | BHEAyOIUTOpHAs  caMOCTOATeNIbHas  padora,
M10JIb30BATHCSI CBOMCTBAMHU ATUX ONEPALIUAM.
KOHTpOJIbHAs paboTa.
3HaHuA:
. Pemenue MpaXHEHU Ha OKe
CaoiicTBa apudmMeTHIecKoro KOpHS yrp YPOKE,
. BHEAay/JIUTOpHAs  caMoCTOsiTelibHas  paboTa,
HaTypaJIbHON CTEICHHU.
KOHTpOJIbHAsI paboTa.
N Pemenue yIpaXxHEHUH Ha YpOKe,
CBoiicTBa CTENEHHM C PALMOHAIBHBIM
BHEAay/JIWTOpHAs  caMoOCTOsITeNlbHas  paboTa,
MOKa3aTeJeM.
KOHTpOJIbHAsI paboTa.
. Pewmenue MpaXHEHU Ha OKe
CpoiictBa sorapuMoOB U  OCHOBHOE yrp YPOKE,
BHEAay/JIUTOpHAs  caMOCTOsITeNlbHasg  paboTa,
norapuMuuecKoe TOKIECTBO.
KOHTpOJIbHAsI paboTa.
Pewmenue yIOpaKHEHU I Ha YpOKe,
OcHoBHbIE TPUTOHOMETPUUECKUE
- BHEAyJUTOpHAsi  caMoCTosATeNbHas  paboTa,
PMYJIBL. KOHTpOJIbHAsA paboTa.
Pemenue YIPa)KHEHUN Ha YpOKe,
Tabnuua mNPOM3BOAHBIX BIEMEHTApPHBIX
by BHEayJUTOpHAasi  caMoOCTosATeNbHas  paboTa,
Y ' KOHTpOJIbHast paborTa.
Pemenue YIPa)KHEHUN Ha YpOKe,
AKCHOMBI CTEPEOMETPHH. BHEAyJUTOpHAsi  caMocCTosATeNbHas  paboTa,

KOHTpOJIbHAsA paboTa.
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6. OIIeHKa OCBOEHHUSI JOCTHKEHHH JHYHOCTHBIX pe3yjJabTaToB BOCIIUTATEILHOM

padoThI

OneHka JOCTMKEHHMSI OOyYarolIMMMCS JIMYHOCTHBIX pe3yibTatoB (manee — JIP)

MMPOBOAWUTHECA B pPaMKax KOHTPOJIbHBIX W OLCHOYHBIX IIpoucayp, MnpeayCMOTPCHHBIX HaHHOﬁ

IIporpamMmmori.

Cnoco0bl KOHTPOJIA PE3YJbTATOB M KPHUHTECPUH PE3YJIBTATHBHOCTH peain3anuun

BOCIIUTATEJIbHOM paﬁoTLI oﬁyqammnxcn AKAJICMHUYECCKOI'0 KOJIJICI2KA.

Bun xouTpOns

Pesynbrar KOHTpOIIA

BxoaHoii KOHTPOJIb

JTUArHOCTUKA CIOCOOHOCTEH W  HWHTEPECOB

oOyuJarouxcs (TectupoBaHue,

AHKETUPOBAHUE, COLIUOMETPUS, OIIPOC).

Tekymuii KOHTPOJIb

nejarornyeckoe HaONIoJIeHHEe B IpoIecce
MPOBEJICHUS] MEPOIPUITUH, TeAArOrnYeCKHil
aHaIu3

TBOPUECKUX paboT, MeponpuaTui

oOyuatonuxcs, (OpPMUPOBAHHE W
nopTdoano 00yJaronierocs; MUCIOJHEHHE

TEKYIIeH OTYETHOCTH

aHaJn3

HUTOroBblii KOHTPOJIb

aHaJIn3 ACATCIbHOCTH

Kommnuiexke kpuTepreB OlleHKH JIUYHOCTHBIX Pe3y/IbTATOB 00y4al0IMXCH:

—JIEMOHCTpAIIM UHTEpeca K Oyyien npodeccun;

—OIICHKa COOCTBEHHOTO IMPOABUKCHUS, THYHOCTHOI'O pa3BUTHA,

—IIOJIOKUTCIIbHAsA AWMHAMHWKa B OpraHu3allun COOCTBEHHOM y‘IC6HOI>'I JACATCIIBHOCTH II0

pe3yjibTaTaM CaMOOLICHKH, CaMOaHalIn3a U KOPPEKUIUH €€ PE3YJIbTATOB,

—OTBC€TCTBCHHOCTbH 3a pe3yiabTar

npodeccuoHanbHO 1eATENbHOCTH;

y4eOHOMI

JCATCIIBHOCTH n IIOATOTOBKHM K

—IIPOABJICHHUC BLICOKOHpO(i)eCCHOHaHLHOﬁ pr,[[OBOﬁ AKTHUBHOCTH,

—y4acCTuc B HCCHGHOB&T@HBCKOﬁ n HpOGKTHOﬁ pa60Te;

—y4aCTHC B KOHKYpCax HpO(i)eCCI/IOHaJ'ILHOFO MaCTCpCTBA, OJMMIIMAJax IIO HpO(i)CCCI/II/I,

BUKTOPHHAX, B IIPCIAMCTHBIX HCACIIAX

—CO6J'IIOI[6HI/IC I9TUYCCKUX HOPM O6H.I€HI/I$I npu B3aUMOJCUCTBUH C 06y‘-IaIOH_II/IMI/IC$I,

npenoaaBaTeyisiMu, pyKOBOJAUTCIISIMU ITPAKTHK,

—KOHCTPYKTUBHOC B3aMMOJCHUCTBHE B y‘le6HOM KOJIJICKTHUBCE,

—HACEMOHCTpalMd HABBIKOB MEKIIMIYHOCTHOI'O JCJIOBOT'O O6H.I€HI/I$I, COIIMAJIbHOT'O MMHUI2KA,

—T'OTOBHOCTb K O6I.I.[€HI/IIO 1 B3aHMOJCHCTBUIO C TIOAbMH CaMOI'0 pa3Horo craryca,

3THH“ICCKOI>1, peHHTHO3HOﬁ MNPUHAAJICKHOCTHU U B MHOT 006pa3HLIX 06CTO§ITCJ’IBCTB8.X;

—C(I)OpMI/IpOBaHHOCTB T paH(I[aHCKOﬁ MO3UIMH; Y4aCTHUC B BOJIOHTCPCKOM JABUIKCHUU
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—IPOSIBIICHUE MUPOBO33PEHUYECKUX YCTAHOBOK HA TOTOBHOCTh MOJIOZIBIX JIFO/ICH K paboTe
Ha Omaro OreuecTBa;

—IIPOSIBIICHUE TTPABOBOM aKTHBHOCTU M HABBHIKOB MPABOMEPHOTO MOBEACHUS, YBAKECHUS K
3akony;

—OTCYTCTBUE (DAKTOB TPOSIBICHHUS HICOJIOTHU TEPPOPU3MA U IKCTPEMH3Ma CPEIu
o0yJaronuxcs;

—OTCYTCTBHE COIMAIBHBIX KOH(JIMKTOB Cpead OOydYaroImUXCsl, OCHOBAaHHBIX Ha
MEXKJIIMYHOCTHOM, MEXPEIUTHO3HON TTOYBE;

—y4acTHe B pealiu3alldd TMPOCBETUTEIBCKUX TMPOTpaMM, TIOUCKOBBIX, BOEHHO-
HMCTOPUYECKHUX, KPACBEAUECKHUX OTPSIIaX U MOJIOJSKHBIX 00bETUHEHUSX;

—100pPOBOJIBYUECKHE MHUITUATUBHI IO TMOICPKKH HHBAIHJIOB U MIPECTAPEIbIX TPAK/IaH;

—TPOSIBJIEHWE HJKOJOTMUECKOU KYyJIbTYPhI, OCPEKHOTO OTHOMIICHHS K POTHON 3emiie,
MIPUPOJTHBIM OorarcTBaM Poccuu u Mupa;

—JIEMOHCTpAINSI YMEHWH W HABBIKOB Pa3yMHOT'O MPHUPOIOIOIH30BAHUS, HETEPITUMOTO
OTHOIICHHS K JICHCTBUSAM, IIPUHOCSIITAM BPE]T IKOJIOTHH;

—JIEMOHCTpAIMSI HABBIKOB 370POBOTO 00pa3a >XWU3HU W BBICOKHH YPOBEHBb KYJIBTYPbI
3I0POBBST 00YJAIOIITUXCS;

—IIpOSIBJIEHUE KYJbTYphl MOTpeOIeHUsT UHPOpMAIMY, YMEHUNH U HABBIKOB IMOJIb30BAHUS
KOMITBIOTEPHON TEXHHMKOW, HABBIKOB OTOOpa M KPUTHUYECKOTO aHaIW3a MHQOpMAIUH, YMEHUS
OpPUEHTHPOBATHCS B MHGOPMAIIMOHHOM IPOCTPAHCTBE;

—ydacTue B KOHKypcax MpopecCHOHANIBHOI0 MACTEPCTBA U B KOMAHIHBIX IPOEKTaX;

—IpPOSIBIICHUE  DKOHOMHUYECKOW U  (UHAHCOBOM  KYyJIbTYpbl, = SKOHOMHYECKOM
IPaMOTHOCTH, @ TaKXe COOCTBEHHOM aJeKBAaTHOW IMO3ULMU MO OTHOLIEHUIO K COLHAJbHO-

SKOHOMHYECKOH ,Z[GflCTBPITGJ'IBHOCTPI.
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