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1. TACIIOPT PABOYEM IMPOI'PAMMBI YYEBHOM JUCIHUILINHBI
«MATEMATUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
T'EOMETPUS»

1.1. O6saacTh NpUMEHEHHUsI MPOTrPAMMBbI

Pabouas mporpamma o61eo0pa3oBaTeNnbHON Y4eOHON IUCHMITIMHBI «MaTemaTuka:
anreOpa, Hadaja MaTEMaTUYECKOrO aHaln3a, reomMeTpus» (mamee — «MaremaTukay)
npeHa3HaueHa s HW3yYeHHs MaTeMaTHKU B NPOQecCHOHATBHBIX 00pa30oBaTeIbHBIX
opranmzamusax CIIO, peanusyromux 00pa3oBaTeNbHYIO MPOTpaMMy CpPEAHETO O0OIIero
o0pa3oBaHUsl B IIpeleliax OCBOCHUS OCHOBHOM MpodeccHoHaNbHONH 00pa30BaTEeIbHOM
nporpammbl CITO (OITOIT CIIO) Ha 6a3e oCHOBHOTO 0OO0IIero oOpa3oBaHusI MPU MOATOTOBKE
KBAJTM(HUIUPOBAHHBIX pabOUUX, CIY>KAIIUX U CIELUATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero obmero
00pa3oBaHus, MPEIbIBIIEMBIX K CTPYKTYpPE, COJACPKAHUIO U PE3yNIbTaTaM OCBOCHUS ydeOHOU
TUCHUIUIMHBL  «MaTemaThka», B COOTBETCTBMM ¢ PekoMeHJalusMu 1O OpraHu3aluu
NOJYyYEeHUsI CpeAHero obmero oOpa3oBaHMs B TIpeAeiax OCBOCHUS 00pa3oBaTEIbHBIX
mporpamMm cpeaHero npodeccMoHaTbHOTO o0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus C ydeTroM TpeOoBaHUN (eaepaTbHBIX TOCYIAapPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M MOJIydaeMoil mpodeccuu UM CHenUualbHOCTH CPEeIHEro npodeccrnoHalbHOTO
oOpa3zoBanus (mucbMo JlemaprameHTa TOCYJapCTBEHHOH MOJUTUKM B cdepe MOArOTOBKH
pabouunx kaapos u 10O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2. O0mas xapakTepucTHKAa y4yeOHOW aucHUIIMHbI «MartemaTuka: ajareopa,
HAYAJIa MAaTeMATHYEeCKOr0 aHAJIN3a, TeOMeTPHUs»

Maremartuka siBiseTcss GyHIaMEHTAIBHOM 0O0Ie00pa30BaTeIbHON TUCIUTIIMHON CO
CIIOKHBIIMMCS YCTOWYMBBIM COJACPKAHMEM W OOIUMHU TpeOOBaHHMSIMH K TIOJTOTOBKE
oOydJaronuxcs.

B mpodeccuoHanbHBIX  00pa30BaTENBbHBIX  OpPraHHW3AIUsAX,  PEATU3YIOINX
00pa3oBaTeNbHYIO0 IPOrpaMMy CpeIHEro 001Iero oopasoBanus B npeaenax ocoenus OITOIT
CIIO na 06a3e OCHOBHOTO 0O0mIEro 0Opa3oBaHMs, W3y4ye€HHE MATEeMAaTUKU HMEET CBOM
O0COOEHHOCTH B 3aBUCUMOCTH OT MPOGuIIst mpodhecCuoHaIbHOTO 00pa3oBaHMs.

ITpu ocBoenun npodeccuit CIIO u cneumansHoctelr CIIO ecTecTBEHHOHAaYYHOTO
npodmist  mpodeccuoHambHOrO 0OpazoBaHus, cnenuaibHocTedt CIIO rymanuTapHOTO
npodmis npodeccHoHaTBbHOrO0 00pa3oBaHMs MaTeMaTHKa H3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpennero obmero odpazoBanus; npu ocBoeHuu npodeccuit CIIO u crenmnanbHOCTEH
CIIO TeXHHMYECKOTO M COLHUAIBbHO-I)KOHOMHYECKOro Mpoduieid npoheccHoHaIbHOTO
oOpazoBaHHMsl MaTeMmMaTHKa u3y4daeTcsi Oosee yriyOJIieHHO, Kak mpoduibHas ydeOHas
JTUCITUIIIIMHA, YIUTHIBAIONIAS CIEIHU(PUKY OCBAUBAEMBIX TPO(ECCUil Il CHIeHaTbHOCTEH.

OTO BBIpaXKaeTcsi B COAEPKAaHUM OOyUEHUs, KOJIMYECTBE 4YacOB, BBIACISIEMBIX Ha
U3YYCHHUE OTMACIBHBIX TEM MPOTpPaMMbl, TIyOWHE WX OCBOEHUS CTyIEHTaMH, o0beMe Hu
XapakTepe TMPaKTHUYECKHX 3aHATHH, BHUJAX BHEAYJAUTOPHOM CaMOCTOSITEIBHOM pPaOOTHI
CTY/ICHTOB.

OOmme nenu wU3y4eHUs MaTeMaTHUKU TPAIUIMOHHO pPEau3yloTCs B YEThIpeX
HATPaBIICHUSX

1) obmiee mpeacTaBieHUE 00 UALTX M METOJIaX MAaTEMaTHKH,

2) UHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH;

4) BocnuTaTENbHOE BO3/ICHCTBHE.

[Ipodpunmzanust 1eneli MaTeMaTHYECKOrOo O0Opa3oBaHHUS OTpa)kaeTcss Ha BBHIOOpE
MPUOPUTETOB B OpPraHU3alliyd y4eOHOU NeATenbHOCTH oOydarommxcs. (s TeXHU4ecKoro,
COIMATbHO-9KOHOMUYECKOTO Mpoduiaeii mpodeccHoHaTbHOTO 00pa3oBaHUsl BBHIOOp IIejei
CMEIIaeTcss B MNParMaTUYeCKOM HAMPABICHHUH, TMPEIyCMaTPHUBAIONIEM YyCUJICHHE U
pacliupeHre NPUKIAJHOTO XapakTepa M3YyYeHUsT MAaTeMaTUKU, [PEeUMYIEeCTBEHHOM
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OpPUEHTALlMM HA  QJITOPUTMHYECKHM CTWJIb  [O3HABAaTEIBHOM  JeATENbHOCTH.  Jlid
TYMaHUTApPHOTO M ECTECTBEHHO-HAYyYHOTO TMpoduiaeii mpodecCHOHATBHOTO 00pa3oBaHUs
Oojiee XapaKTEpHBIM SABISETCS YCHUJICHHE OOIIEKYJIbTYpHOM COCTaBIsIOUIeH y4eOHOM
JTUCIUTIIMHBI ¢ OPHUEHTAIMEH Ha BHU3YaJIbHO-OOpa3HBIM W JIOTHYECKUN CTWIM Y4eOHOU
paboThI.

N3yuenne MareMaTwmkd Kak TpOQMIBHOW  00IIe00pa3oBaTeIbHON  y4eOHOU
JTUCITUIUIMHBI, YYUTHIBAIOMIEH crielin(uKy ocBauBaeMbix cryaeHTamu mnpodeccuii CIIO wnmm
crnenuansHocty CITO, obecnieunBaeTcs:

* BBIOOPOM PA3IMYHBIX TIOJIX0JI0B K BBEJACHUIO OCHOBHBIX ITOHSTHI;

* (GopMHpPOBAaHHEM CHCTEMBbI YYEOHBIX 3aJaHHi, oOecmeynBaromux 3HPEeKTUBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX LIEJIEBBIX YCTAaHOBOK;

+ oboraieHueM CcreKkTpa CTujiel yd4eOHOM IesTeNbHOCTH 3a CYET COIJIaCOBaHUS C
BEIYIINMHU JIeATETHHOCTHBIMH XapaKTePUCTHKAMU BRIOPAHHOW Tpodeccuul / criennaibHOCTH.

[IpodunpHas cocraBisitomas oTpakaercs B TpeOOBaHUSAX K  IOJTOTOBKE
00yJaromuXxcs B 4aCTH:

 o0meil cucteMbl 3HAHMM: COJEp)KATENbHBIE MPUMEpPhl  HCMHOJIb30BaHUS
MaTeMaTHYECKUX UICH U METOJIOB B MPO(eCcCHOHANBHOMN AeITeTbHOCTH;

* YMEHHI1: pa3nuyne B ypoBHE TPeOOBaHMI K CIIOKHOCTU MTPUMEHSIEMbIX aJITOPUTMOB;

*  TPAKTUYECKOTO  WCIONB30BAaHUS  MPUOOPETEHHBIX 3HAHUH W YMEHUM:
MHAUBUAYAILHOTO Y4EOHOIO OMbITa B MOCTPOSHUU MAaTeMaTUYECKUX MOJENeH, BHITOJHEHUN
HCCJIEIOBATETLCKUX TIPOCKTOB.

TakuM o0pa3zoM, peanusanusi cofaep>kKaHusi y4eOHOM AMCHMIIMHBI OPUEHTHUPYET Ha
NPUOPUTETHYIO POJIb TPOIECCYATBHBIX XapaKTePUCTHK Y4eOHOW paboThl, 3aBUCSIIMX OT
npoduis npodeccnoHaTbHOr0 00pa3oBaHUsl, MOTYUYESHHSI ONbITa UCTIOIb30BAaHUS MaTEMATHKU
B COJIEpP)KaTeIbHBIX U MPOPECCHOHATHHO 3HAUMMBIX CUTYAIIUSAX IO CPAaBHEHUIO ¢ (hOpMAaTBHO-
YPOBHEBBIMH PE3yJIbTaTUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Copepxanrie yuyeOHOW MHUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMU
COJIepKaTeNbHBIMU JIMHUAMU 00y4eHUs MaTeMaTHKe:

 anreOpandveckas JWHWS, BKIIOYAIONIAs CUCTEMATH3AIMI0 CBEICHUN * O 4YHCIaX;
W3y4eHUE HOBBIX W 0000IIEeHHWE paHee H3YYCHHBIX omepaiuii (BO3BEJACHHE B CTEICHb,
U3BIICYCHHUE KOPHS, TOTapu(MUPOBAHUE, CHHYC, KOCUHYC, TAHTEHC, KOTAHTE€HC U 00paTHBIEC K
HUM); H3y4Y€HUE HOBBIX BHJIOB YHCIIOBBIX BBIpRXEHHH U (OpPMYN; COBEPIIEHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BBIYUCIUTEIHLHON KYJIbTYPBI, PACHIUPEHNUE U COBEPIICHCTBOBAHUE
anredpanveckoro ammapara, c(OpMHpPOBAHHOTO B OCHOBHOM IIKOJE, U €ro MpUMEHEHHE K
PEIICHHI0 MaTEMAaTHYECKUX U MPUKIIATHBIX 3a/1a4;

* TEOPETUKO-(DYHKIIMOHANIbHAS JIMHUS, BKIIIOYAIOIIAs CUCTEMATU3alUI0 U paclIupeHue
CBelcHH O (YHKIUAX, COBEPIICHCTBOBaHWE TpadUUECKUX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJIEIMH M METOJAaMHM MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIONIEM
WCCJIEIOBATh dJIEMEHTapHbIe (QYHKIMU U peliaTh MPOCTEHINNE reOMEeTpUIecKre, PU3NIECKUE
U IpyTUe NPUKIaAHbIE 3a7a4u;

e TUHUS YpaBHEHWI M HEPABEHCTB, OCHOBAaHHAs HA TOCTPOCHUU W HCCIEIOBaHUU
MaTeMaTUYeCKUX  MOJEeNell, Tmepecekamomascs ¢  aireOpaudeckod M TEOPETHUKO-
(GYHKIIMOHATBHOW JIMHUSMU W BKJIIOYAIOIIAs PA3BUTHE W COBEPIICHCTBOBAHUE TEXHHUKHU
anreOpandyeckux mpeoOpa3oBaHUM JUIsl pELICHHs ypaBHEHUH, HEPaBEHCTB U CHUCTEM;
dbopMUpOBaHKE CIOCOOHOCTU CTPOUTH M MCCIEN0BATH MPOCTEUIITNE MATEMATUYECKUE MOICTTN
IIpU pEIIeHUU IPUKIIATHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CHEIHAIbHBIX JUCLUILINH;

* TreoMeTpuYecKas JIMHHS, BKJIIOYAIOIIAs  HAIJSHBIE  TPEJCTABICHUS O
IMPOCTPAHCTBEHHBIX (UIrypax W H3yYyeHHUE UX CBOICTB, (OpMHUpPOBAaHME U pa3BUTHUE
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, PAa3BUTHE CIIOCOOOB TEOMETPUUYECKUX H3MEPCHHIA,
KOOPJMHATHOTO M BEKTOPHOIO METOJOB JJIsl PEIICHHUS MaTeMaTHMYeCKUX M MPHUKIATHBIX
3a/ay;

* CTOXaCTHYecKas JIMHUS, OCHOBAaHHasg Ha pPa3BUTUM KOMOMHATOPHBIX YMEHUH,
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MPEJICTABICHUIA O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSX OKPYKAOIIEro MUpA.

Paznenbl (Tembl), BKJIIOUYEHHBIE B COJAEpKAHHME Y4e€OHOW IUCIUIUIMHBL, SIBISIOTCS
o0muMu ans Bcex mnpoduieil mpodeccHoHaTbHOrO 00pa3oBaHMs W TPU BCeX oObeMax
yu4eOHOr0 BpEMEHHU HE3aBUCUMO OT TOTO, SIBJISIETCS M yyeOHas AucuuiuinHa «MaTtematukay
6a30B0i1 UM POPUITEHOM.

B TemaTuueckoM IuUIaHe MpOrpaMMbl Y4eOHBIM MaTepuan MpeicTaBlieH B (opme
YepeayIOIIerocss pPa3BepThIBAHMS OCHOBHBIX COJEPIKATEIbHBIX JIMHUN (aIreOpandecKoi,
TEOPETHKO-(PYHKITMOHATHHOM, YPaBHEHUN W HEPABEHCTB, TEOMETPUUECKON, CTOXAaCTHUECKOM ),
YTO TMO3BOJISIET THOKO UCTOIB30BaTh UX PACTIOJIOKEHUE U B3aUMOCBSI3b, COCTABIISTh pabounii
KaJICHJIAPHBIA TUTaH, MO-pa3HOMY uepeays ydeOHble TeMbl (TJIaBbl y4EOHHWKA), YIUTHIBAs
npoduns npodeccruonaabHOro 00pazoBanus, cnenuduky ocBauBaemoii npodeccun CIIO wmu
cnenuanbHoctu CIIO, rmyOuHy u3ydeHus MmaTepuaia, YpOBEHb MOJITOTOBKU CTYIEHTOB IO
IpeIMETY.

N3yuenne  oOmeoOpa3oBaTenbHOM ~ Yy4eOHOW  OUCHUILIMHBI  «MareMaTuka
3aBepuiaeTcs MOJBEICHHWEM WTOTOB B (opme »HK3aMeHa B paMKaxX MPOMEKYTOUHOM
aTTecTaluu CTyAeHTOB B Tmpouecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ monydenuem
cpenuero obmiero oopazosanus (IITIKPC, IIICC3).

1.3. MecTto y4eOHOI IMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCHOHAILHOM
o0pa3oBaTe/ibHOIi MporpaMmbl: YueOHas auciuIuimHa «MaTtemaTuka: anrebpa, Hadasa
MATEeMATHYECKOTO aHallhu3a, TEOMETPHs» SBISETCS Y4eOHBIM MPEIMETOM O00sS3aTenbHON
npeaMeTHo oOmactu  «Marematuka u  uHpopmatukay @DPI'OC cpemnero oOriero
o0Opa3oBaHusl.

B mpodeccruonanbHbIX ~ 00pa30BaTENbHBIX — OpPraHM3alUsAX,  PEATU3YIOIIMX
0o0pa3oBaTeNbHYI0 MPOTPaMMy CpPEIHEro o0Iero oopaszoBanus B npeaenax ocBoenust OITOIT
CIIO nHa 6a3ze OCHOBHOrO 00mIeT0 00pa3oBaHUsA, ydeOHas AWCHUIUITMHA «MaTeMaTuka:
anreopa, Hayvana MaTEeMaTH4eCKOT0o aHaIm3a, TEOMETPHUSI» u3ydaercs B
obmeobpazoBarenbHOoM 1ukIe ydeOHoro miana OIIOIT CITO na 6a3e OCHOBHOTO O0IIETO
o0Opa3oBaHUs ¢ Moxy4eHueM cpenuero odmiero oopazosanus (IIIKPC, TIIICC3).

B yue6nsix mmanax [ITIKPC, TIIICC3 yuyebnas aucruminHa «MareMmatuka: aiareopa,
Havyaja  MaTEeMaTHYeCKOro  aHajau3a, TeOMETpHs»  BXOJAMT B  COCTaB  OOIIMX
00111€00pa30BaTEbHBIX YUEOHBIX TUCIHUIUIAH, (OPMUPYEMBIX U3 00s3aTEIbHBIX MTPEAMETHBIX
obomacreit @®I'OC cpennero ofmero obpasoBanus, g mnpodeccuit CIIO  wnmm
cnennansHocTelt CITO cooTBeTcTBYIOMIEr0 MPoduis MPoPecCHOHATBHOTO 00pa30BaHUsI.

1.4. Hean um 3apaum y4eOHOW IUCHUIUVIMHBI — TPeOOBaHWS K pe3yJbTaraM
OCBOEHHUS Y4eOHOI TN CHUNIHHBbI:

Conepxkanne mporpamMmbl «MaTeMaTHKay HAMpaBlICHO Ha JOCTHIKCHHE CIICTYIOITUX
Leei:

» obecrieueHrne cHOPMUPOBAHHOCTH TPEACTABICHUA O CONUAIBHBIX, KYJbTYPHBIX U
UCTOPUYECKHX (paKTOpax CTAHOBICHHS MAaTEMaTUKU;

* obecrieueHue  COPMHPOBAHHOCTH  JIOTHUECKOTO,  QJITOPUTMHYECKOTO U
MAaTEMATUYCCKOI'O MBIIIJICHH A,

* obecnieyeHue CHOPMHUPOBAHHOCTH YMEHUW MPUMEHATH IMOJyYEHHBIC 3HAHWS TPU
pGI_HeHI/II/I paS.HI/I‘-IHBIX 3a4a4,

* obOecneyeHre CGHOPMHUPOBAHHOCTH TIPEACTABICHHH O MaTeMaTHKe KaK 4YacTu
O6H.I€‘-I€JIOBC‘-I€CKOI>1 Ky.]IBTypr, yHI/IBepca.IIBHOM SA3BIKE HayKI/I, IIO3BOJJAIOIICEM OIIMCBIBATH U
M3y4aTh PeaIbHBIC TTPOLIECCHI U SIBJICHUSI.

B nporpammy BKIIIOUEHO COJEpKaHUE, HAMPABICHHOE HA ()OPMUPOBAHUE Y CTYIACHTOB
KOMITETCHIIMI, He00X0MUMBIX 1J1a KadecTBeHHOro ocsoeHus OITOIT CITIO Ha 6a3e 0oCHOBHOIO
obmiero oOpa3oBaHUs C TMOJXY4YCHHEM CpeAHero oOmero o0pa3oBaHUS; MPOTPAMMEBI
MOATOTOBKA  KBAIM(HUIIMPOBAHHBIX  pabOUYMX, CIYXKAIIMX; MPOrpPaMMbl  TOJITOTOBKH
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cnenuanuctoB cpennero 38eHa (IIKPC, IITICC3).

1.5. KouanyectBo 4YacoB Ha ocBoeHHe palodeil nporpaMmbl y4eOHOM
AUCHMILIUHBI:

MaKCHUMaJbHONH y4eOHOW Harpy3ku oOydatomierocs 391 wac, B TOM 4HCIHE:
00s13aTeIbHON ayIMTOPHOW ydeOHOM Harpy3ku oOydaromierocs: 262 4aca; camMOCTOSTEIbHON
pabotel obyuatomierocs 115 yaco; koHcynbTanuit 14 yacos.



2. CTPYKTYPA HW COJEPXAHUE YYEBHOH JUCIHHUILIMHBI
«MATEMATHKA: AJI'EBPA, HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPUS»

2.1. O0beM y4eOHOI JMCHUIIIMHBI M BU/ABI Y4e0HOH padoThl

Buna yueOHoii padoThl Oovem uacoe H3 nux
UHmMEPaKmue
HbIX
MakcumasibHasi yueOHasi Harpy3ka (Bcero) 391
Oo0s13aTesibHAas ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 262 26

B TOM HUCIJIC:
nabopaTopHbIe PaOOTHI

IIPAKTUYECKUE 3aHATHS: B TO YUCIIE 110 26
KOHTPOJIbHBIE pabOTHI 2
KypcoBas pabota (IpoeKT) (eciu npedycmompeno)
CamocrosiTesibHast padoTa o0y4yaronierocsi (Bcero) 115
B TOM YHUCJIE:
WHIMBHIyaIbHBIC TBOPUYECKUE 3aTaHMUS, 60
WHIUBUAYAIBHBIN TPOCKT
TeMaTHKa BHEAYJIUTOPHON CaMOCTOSTEIbHON paboThI 55
Koncynabranun 14

IIpoMeKyTOUYHBII KOHTPOJIb 1p080OUmcs 6 ghopme oughghepenyuposannoco 3avema.
JAuddpepeHpPOBAHHBIN 3a4€T 1POX0OOUM 6 BUOE BINOIHEHUS 3A4eMHO20 3A0AHUS, C
nOCIe0YIOWUM BbICABTIEHUEM 8 3A4UEeMHYI0 KHUICKY .

HroroBasi arrecTanus ¢ ghopme s9Kk3amena ¢ nocaedyiouum blCmasieHuem 8 3a4emuyio
KHUACKY

3K3aMeHaHHOHHI>Ie BOINPOCHI MO0 AUCHHUIIJIUHE: «MareMaTHKAa: anreﬁpa, HayJaJjia
MaAaTEeMATHICCKOro aHa/Iu3a, recOMETpus»

1. [IponsBoaHas NpoOU3BEICHHUS.

2. Coueranus. Pazmemenus. [lepectaHoBKH.

3. Haiitu o00BemM Tena, TMOJYYEHHOTO TPU BPALMEHUH MPSIMOYTOJIBHOTO
TPEYroJIbHUKA ¢ KaTreTaMu 8 cM U 11 cM BOKpyT OOJIBIIIOTO KaTeTa.

4. [IponsBoaHass CyMMBI.

5. TpeOyeTcst yCTaHOBUTD pe3epByap ISl BOJbI eMKOCThIO 10 M° Ha miomans 1,5
M*1,25 M cimyskanieit st Hero qHoM. HaliTi BBICOTY pesepByapa.

6. CpenHsis 1 MTHOBEHHAsI CKOPOCTh HEpAaBHOMEpPHOTo ABWeHus. [IponszBoanHas
U ee (PU3NIECKUIl CMBICIL.

7. [lap pamuyca 3 cM u KyO ¢ peOpoM 3 CM caellaHbl U3 OJHOTO M TOTO K€
marepuana. Macca kakoit Mozienu 6osbie?

8. Pemienne cucrteM Tpex JMHEWHBIX YpPAaBHEHUM C TpeMsi HEU3BECTHBIMH C
MTOMOUIBIO ONPEIEITUTEIICH.

0. [TonsiTHE O CITy9aifHOM COOBITUH U €T0 BEPOSTHOCTH.

10. Haiitu uHTEpBabl Bo3pacTanus U yosisanus Gynkiuun [ (x) = x*-2x=6

11.  Tlmomanb MOBEpXHOCTH CeEpHI.

12. Boruncnurs: A;

A
13. Haiitn nmuny Bektopa: a = (10;5)
14. ['eomeTpuyeckuii CMBIC OMPENECIICHHOTO HHTErpasa.
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15.

16.
17.

18.

mapa.

19.

20.
21.
22.

2x5
3

Pewmuth ypaBHEeHUE: X + =0

OnpeneeHHbIN HHTErPpaJl U €r0 CBOMCTBA.
Haiitu npou3BoHyto: f(x) =sin(z —4x)
O6bem umuHApa. O0beM nmupamubl. O6beM npusmbl. O0beM KoHYyca. O0BEM

v . 1
Haiitu nuaterpai: J'[3x5 + 2008 X+ — ]dx
COS X

[Tnomaap moBepxHoCTH KyOa 48 cm.? Haiitu 06beM KyoOa.
[Tnomane MOBEPXHOCTH MUPAMHUIBI.
Pewienne cucrem nByX JIMHEHHBIX YPAaBHEHUW C JBYMs HEW3BECTHBIMU C

MTOMOUIBIO OMPEICTUTEIICH.

23.
24.
25.

26.
27.
28.

Haiitu mpoussoanyio: f(x) = 3x* +2x° +3x° + 2x

Haubonpiee n HanMeHbIlee 3HadeHne (HyHKIINH.

Haiitu muromanp GUryp orpaHi4eHHOM THHUAMHA: J = 2X — x’ y=0
[IpousBogHas KOTaHTEHCA.

[lnomane MOBEPXHOCTH MPU3MBI.
B ypnue 7 Genbix 1 5 depHbIX mapoB. HailTu BEpOSITHOCTH TOTO, YTO HayAady

BBIHYTBIN 1Iap YEPHBIN.

29.
30.

31.
32.

33.

34.
35.

36.
37.
38.
39.

40.
41.
42.

43,
44,

45.

46.
47.

OkcrpemyM (ynkiun. VcenenoBanue QyHKIIMHA HA SKCTPEMYM.

BbruncnuTh onpenenuTens: |1 3 1
0 4 -2
12 -1
Teopema Bo3pacTanus ¥ yObIBaHUS (QYHKITHIA.

Hlap u cepa. BzanmHoe pacnonokeHne MIOCKOCTH U c(hepbl.

HaiiTy miomas GUTypsl OrpaHHYEHHOH THHIAME V = 6x —x°  y=0

JnmuHa BekTopa. YToJl MeXI1y BEKTOPaMHU.
Konyec. ITnomaas mnoBepXHOCTH KOHYCA.

3
HaiiTi mHTErpat: J’ (4x — 2)x

0
Bexkrop. JleicTBUS HaJ BEKTOpaMHU.
Humuaap. [Lnomaas moBEepXHOCTH HMIIMHAPA.

. 1
Haiiti kpuTH4eckne Touku: f(x)=—x" —3x
2

YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITUH.
[Mupamuna. CBolicTBa napaiebHbIX CEUEHUI B MUPAMUJE.

Beruucnurs onpenenurens: 2 0 S
13 16
0 -1 10

IIpousBoaHas kocunyca. [IpousBognas cunyca. [IpouzBonnas TaHrexca.
[Tpuszma. Buasl nmpusm.
-7
Borancuts: S/
S!
JByrpannsiii yros. 3mepeHue n1ByrpaHHbIX yIJIoOB.

Habupas Homep Ttenmedona, aboHEHT 3a0bu1 Udpy ¥ HaOpan ee Hayaady.

HaiiTu BeposTHOCTH TOTO, YTO HaOpaHa HyXHas UPPA.

48.
49.

[TpousBoaHas mokazatenbHOU GyHKIMH. [Ipon3BoHas cTeneHHON (HYHKIMH.
OceBoe ceueHne IWINHAPA KBagpaT, IUaroHaib KOTOporo pasHa 4 cM. Haiitu

00beM IJIUHIPA.

50.

[IpousBomHAs CIIOKHON (PYHKIIHH.
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51.  OcHoBaHHEM NHPaMUJBI CIY>)KUT IPSIMOYTOJIBHUK CO CTOPOHaMH 6 ¢cM U § cM.
Kaxxmoe 6okoBoe pedbpo 13 cm. Haiitu 06beM nmupamMusI.

52.  Haiitu o0bem mapa paguycom 1 M.
53.  Berumcauts C2;C}
54. YpaBHeHUE NOPsIMOM, MPOXOIAIIECH 4Yepe3 JAaHHYIO TOUKY MEPHEHIUKYJISIPHO

JTAHHOMY BEKTOPY.
55.  Haiitu npousBomuyo: f(x) = (3x+3)°
56.  Haiitu unTerpai: I(j_ 6e*‘jdx
X

57.  VpaBHeHHe PAMOI IPOXOJIAIIEH Yepes Be TOUKH.
58. Breruncnure: 1211

ol
59. Haittu nnarerpan: j(6x2 —3sinx+2e” }lx

60. [IpsamoyronbHasg cucteMa KOOpAWHAT. JIeMCTBUS HaJ BEKTOpaMH 3aJaHHBIMU
CBOMMU KOOpJAUHATAMU.
61. O6pa3yromias koHyca 10 cM 1 HaKJIOHEHA K TUIOCKOCTH OCHOBAHMS TOJ] YTJIOM

30°. Haiitu S nonHOro KoHyca.

62. Haittu npousBoanyro: f(x) =2cos(3x —3)

63.  IlepBooOpasnas. MuaTterpan. HeonpeneneHHbII HHTETpai | €ro CBOIMCTBA.
a=(32), b = (—4;1)

64.  Haiitu ckansipHOE IPOU3BEIEHUE BEKTOPOB:
65.  Haiftu mpoussoauyto: / (¥) =31g2x

66.  IIpousBojHas 4aCTHOTO.

67. Teopema cnokeHUs BEPOSITHOCTEH.

68. Ha xaproukax wnammucanel OykBel A, B, K, M, O, C. Kaprouku
MEePEMEIINBAIOTCS M paCKJIaIbIBAIOTCS B psiji. KakoBa BEpOsSTHOCTH, UTO MOTydnuTCss MOCKBa.
69.  IIpousBonnas norapumMudeckoil GpyHKIUH.

70. MareMaTHuecKkoe OKHIaHHE.
71.  Tlnouaxs moBepxHOCTH Kyba 56 cM”. Haiiti 06beM Kyba.
72. [Tapannenenumnen u ero CBOMCTBA.

73.  Haiitu uaTerpan: J‘(6x2 +8cos x)ix

74. [Tpon3BoHAs CIOKHON (YHKIIUH.

75.  [ucnepcus Ciy4yallHON BEJIUYMHBI.

76. Tosap ctout 1200 py6., y Bac AMCKOHTHAas KapTa Ha CKUAKY 3%, 3a CKOJBKO
BBI ITproOpeTeTe ToBap?

77. OnpeneneHHbli HHTErpasl. MeTOIbl pelIeHuUs.

78. SBnsercs I YUCIIO 2 KOpHEM YPaBHEHUS:

f(x)=5x" +3x* +5x° —=3x +1 (cxema 'oprepa).
Lo
79. Beramncnuts: 162, 252 .
80. bunom Herotona.

81.  Pasmenuth f{x) Ha g(x) crombukom: f(x)=3x"—2x*+5x —x*—6x+2,
gx)=x+2.

82.  Haiiru unrerpan: | (3x2 +% tgx)dx

83.  PackpbITh cKOOKH ¢ TomoIsio buaoma Hetotona: (x +2)°.
84.  Bemuucnuts: log, 81, 10g116.
2
85. Metoapl pelieHus CUCTeM JIMHEHMHBIX YpPaBHEHUW C TpPeMsi HEU3BECTHBIMU
(OOBSCHUTH OAWH M3 METOJIOB).
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86.

87.

88.
89.

90.

Hapucosats rpaduk Gpyukuun: y = 2(x —3)> —4;
OnpenenuTs YeTHas i QYHKIMS: y = 3X° — X .

Meronsl peleHys: CUCTEM JIMHEMHBIX YPAaBHEHU C IBYMs HEU3BECTHBIMU.
Hapucosars rpa¢uk pyHKImn: |, % (x+3)’—4-

3 3 1
Borunciants: 325, 162, 492 +4° |
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Tembl HHAUBUAYAJBbHBIX MPOCKTOB MO AMCHMIIJIMHE: «MareMaTHKa: a.nreﬁpa,
HavYa/ia MATEMATHICCKOI'0 aHAJ/In3a, recoMeTpus»

1.

[IpakTyeckoe NPUMEHEHHWE MPOU3BOJHOW MPH BBIYUCICHUAX PA3IUYHBIX

TCOMECTPUICCKUX U q)mnqecxnx BCINYNH

2.

[IpakTueckoe mNpUMEHEHHWE WHTErpaja TMpU BBIYUCICHUAX Pa3IUYHBIX

TCOMECTPUICCKUX U q)mnqecxnx BCINYNH

3.

NNk

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CpenHue 3Ha4YEHUs U UX IPUMEHEHUE B CTATUCTUKE
[IpaBusnbHbBIE ¥ TONYIPABUILHBIE MHOTOTPAHHUKH
KoHnueckue ceueHns 1 UX TPUMEHEHUE B TEXHUKE
Bexropa (kpoccBop)

MHOrorpaHHUKH

Hctopus norapugpmon

Ucrtopus uucen

WuTepecHbie GakThl U3 MaTeMaTHUKU

Ucropusa matematuku B Poccuu

Marunueckue KBaJapaTbl

Benukue matemaTuku

O0paboTka, aHAIHM3 ¥ HATJISTHOE MPEACTABIICHUE CTATUCTUICCKUX JAHHBIX
CrepeomeTpuyeckue Tena

Ucropus uncna [Tu. Untepecusie GakTel o yucie [1u
TpuroHomeTpus B OKpY>KaroleM MUAPE U )KU3HU YEJI0OBEKa
Maremaruka B roasl Beankoit OTeuecTBEHHON BOMHBI
3aHuMaTeNbHbIE TOJIOBOJIOMKH MUpa

IIponieHTEI BOKPYT HAC

12



2.2. TemaTH4ecKHil IUVIaH U coJeprkaHue y4eOHOH ITMCHMIIMHBI «MaremaTnka:
ajaredpa, Ha4yaJ1a MATeMaTHYeCKOI0 AHAIN3a, TeOMeTPHsD)

HaumeHnoBaHue
pa3aesioB U TeM

Conep:xanue yuedOHOro MaTepuasa,
JabdopaTopHble PadoThl M MPAKTHYECKHUE
3aHSATHS, CAMOCTOSITeJIbHAsI padoTa
o0y4aromuxcs, KypcoBasi padora (IIpoeKT)

O0ne
M
4acoB

Bcero uacos

Ypose

N3 Hux
HHTEpa
KTHBHBI

Hb
0CBOC
HHUA

1

2

6

7

Pa3znen 1. Aareopa

48

34

4

BBenenue

MaremMaTka B HayKe, TEXHHKE, JKOHOMHKE,
WHPOPMALMOHHBIX TEXHOJIOTHSIX u
MpakTUiecko aestenbHocTH. Llenn u 3amaun
M3y4eHHs ~ MAaTeMaTHKH  TPH  OCBOCHHY]
npodeccuii CI1O u cnennansnocteit CI10.

Tema 1.1. Pa3zBurue
[MOHATHS O YHCIIE

PazButrie TmoHATHS O uucie. lleapie H
[palloHaNbHBIC YKcla. J(elicTBUTENbHBIC Yncia.
[TpuOKeHHBIC BEIYUCIICHUS.

3agadn Ha TIPOIICHTHI.

KomruiekcHbie yncha.

10

\S)

Tema 1.2. KopHn,
CTCTICHU U
imorapuhMbl

Kopuu u crenenn. KopHu HaTypaibHOM CTENEHH
M3 dunciaa W uX cBoictBa. CremeHW ¢
[pAIMOHATBHBIMY [TOKA3aTEIISIMU, X CBOWMCTBA.
CTeneHd C JOEUCTBUTENBHBIMHU IOKA3aTEISIMH,
CBoiicTBa  CTENeHM C  JCHCTBHUTEIHHBIM
[OKa3aTelIeM.
Jlorapudm.  Jlorapupm umcma. OcHOBHOE
morapugMuyeckoe TOXKAECTBO. JlecATUUHBIE H
HaTypainbHbIe Jorapudmel. [IpaBuia nelcTBwiA
morapudmamu. Ilepexon kK HOBOMY OCHOBAHHIO.
[IpeobOpazoBanne anreOpPandeCKuX BBIPAXKCHUH,
[IpeoOpazoBanue paloHaIbHBIX,
MppalMOHATBHBIX CTCTICHHBIX, IOKA3aTEIbHBIX H
imorapuMHYECKUX BBIPaXKCHHIA.

N oI B~

N oI A~ \S]

I[pakTHYecKue 3aHATHS

ApudMeTHYCCKUEe IEHCTBHS HAJ YHCIIAMH,
HAXO0XKICHUC MPHOTMKECHHBIX 3HAYCHUH
BEJIMUMH M TOTPELIHOCTEW  BBIYMCICHUU
(a0COTIOTHOM W OTHOCHUTEIIBHOM), CpaBHCHHE
YUCIIOBBIX BBIPAKCHUI.

Brruucinenue u CpaBHEHHUE KOpHEH,
BrImmorHeHE pacyeToB ¢ paauKaIaMH.
HaxoxacHme 3HAUCHUHU CTCIICHEH C
palMOHAIBHBIMU ~ TIoKa3aTensiMu.  CpaBHEHUCE
CTCIICHCH.

[IpecoOpazoBaHus BBIPAKCHHM, COICPIKAIITHX|
cTerieHU. PelleHne npuKJIaaHbIX 3a1a4.
Haxoxmenue  3HaueHWil  jorapupma 10
MMPOW3BOJIBHOMY  OCHOBaHHWIO. llepexom 0T
OJIHOT'O OCHOBaHUS K Jpyromy. Borumcienue u
cpaBHeHHUe ynorapudmos. JlorapudmupoBanue u
IMOTCHITNPOBAHNUE BBHIPAYKCHHIA.

[lpubnrokeHHBIE  BBIUMCIEHUS W PEIICHUS

13
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MPUKJIIAIHBIX 3a1a4.

CamocTosiTeIbHAsE padoTra 00y4aloUIUXCs:
HanMCcaHNe JOKJIaJI0B, CO3JIAHUE MPOEKTOB

14

Paznea 2. OCHOBEI
TPUTOHOMETPHH

36

24

OcHOBHBIC MOHATUS. Paauannas mepa yria,
Bpamarensaoe pgBmwkenne. CHHYC, KOCHHYC,
TaHTeHC W KOoTaHreHc uucma. (OCHOBHEBIC
TPUTOHOMETPUUECKUE TOXKICCTBA.

Dopmyinbl npuBegeHUus. DoOpMysIbl CIOKEHUS.
Dopmyiibl  yaBoeHUsT POpMyJibl TTOJOBUHHOTO
yria.
[MpeobpazoBanus MPOCTEUIITNX|
TPUTOHOMETPUYECKUX BBIPKECHHIA.
[MpeoOpazoBaHue CyMMBI TPUTOHOMETPUUYCCKUX
(YHKIIMI B TPOM3BEACHHE W IPOU3BEICHUS B
CyMMy. BpIpa)keHHe  TPUTOHOMETPUYECKHX
(yHKIMI ~ 4yepe3  TaHTeHC  IOJIOBHHHOTO
ApryMeHTa.

[Ipocreifiiiie TPUrOHOMETPUUYECKUE YPABHEHUS.
[Tpocretiive TPUTOHOMETPUUECKUE
HEpaBEHCTRA.

OOpaTHBlE  TPUTOHOMETPUYECKHE  (PYHKIIHU.
ApKCHUHYC, apKKOCHHYC, apKTaHTEeHC,
ApPKKOTaHTeHC.

14

NS}

o

14

\S]

\S]

IpakTH4eckue 3aHATHS

PagnaHHbIi METO M3MEPEHUs! YIJIOB BpalleHUs]
M CBI3b C TpagycHoil Mepoil. OCHOBHEIC
TPUTOHOMETPUYECKUE TOXAECTBA, (POPMYIIB]
CIIOKEHHS, YABOCHHUS, MpeoOpa3oBaHUE CYMMB]
TPUTOHOMETPUYECKUX GyHKIIHI B
Mpou3BeieHNe, peoOpa3oBaHue MPOU3BEACHHUS
TPUTOHOMETPUYECKUX (QYHKIUHA B  CyMMY.
OOpaTHBIE  TPUTOHOMETPHUYECKHE  (PYHKIHUU:
APKCHHYC, apKKOCHHYC, apKTaHTEHC.

Perienue TpUrOHOMETPHUECKUX YPaBHEHHH.
Perrenue TpUrOHOMETPHUECKIX HEPABEHCTB.
Permenne TPUTOHOMETPUIECKIX CHUCTEM|
ypaBHEHUI

— o

NS -]

N

—

KonTposbHas padora

CamocTosiTesibHAsE padoTta oO0ydyarolImxcs:
HanucaHUe J0KJIa0B, CO3aHUE IPOEKTOB

12

Pa3znen 3. @ynkunu,

115. CBOIicTBa
rpaguxku

41

28

16

Dynkiuu. O01acTh ONpeneIeHUus 1 MHOXKECTBO
BHaueHW;, TpapuK (YHKIUH, [TOCTPOCHHE
rpadukoB (YHKIUH, 3aJaHHBIX Pa3TUIHBIMY]
CII0CO0aMHU. CaoiicTBa (hYHKIHH,
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYCHHOCTb, MEPUOANYHOCTE. [IpoMexyTKY
BO3pacTaHWs © YOBIBaHHWS, HAWOOJBINEE WU
HaVMEHBIIIEE 3HAYCHUS, TOYKH OJKCTPEMYyMa.
['padmueckas WHTEpIpeTaIus. [Tpumepsr
(DYHKIIMOHANBHBIX 3aBUCHMOCTEH B PEabHBIX|
mporieccax W SABJICHUSX. Apudmerndeckue
orepary Haa QYHKIUSIMHU.

14




Crnoxnas QyHkius (kommnosuuus). [lonstue o
HENPEePHIBHOCTH (DYHKITHH.

OOpatHbie QyHKIMu. OOIACTh ONMpeAeTcHHs U
001acTh 3HAYEHUH 00paTHON QYHKIHMH.

['paduk oOpaTHO# PyHKINK.

CTereHHbIe, MTOKa3aTeNbHbBIE, JIOTApU(HMUICCKIE
W TPUTOHOMETPUYECKHE (PYHKIIH.

Onpenenenuss  (QYHKIMA, WX CBOWCTBA U
rpaduKH.

[IpeoOpazoBanus rpadukoB. IlapamnenbHbId
MEpEeHOC, CHUMMETpPUS OTHOCUTENBHO  OceH
KOOpJMHAT U CUMMETPHUSI OTHOCHUTEIHHO Hadaia
KOOpJMHAT, CUMMETPHUSI OTHOCHUTEIBHO TPSMOH
Yy = X, pacTshKeHHE M CXKaTUe BIOJb OCeH
KOOpIMHAT.

IIpakTHYecKue 3aHATHSA

[Tpumepsl 3aBUCUMOCTEN MEXKIY MEePEMEHHBIMY|
B  pealbHBIX  IpoLeccaXx U3  CMEXKHBIX|
ITICTIMTIITNH. Onpenenenue (byHKIHH,
[MoctpoeHne u utTeHHe TIpadUKOB (YHKIIHIA,
Uccnenoanne (ynkiuu. CBOWCTBA JTHMHEHWHOMM,
KBaJpaTHIHON, KYCOUYHO-TUHEHHON W APOOHO-
IMTUHEHOM (hyHKIHH. HenpepoiBHBIE U
nepuoanueckue GyHkimu. CBoiicTBa U rpadukH
CHHYyCa, KOCHHYyCa, TaHreHca U KOTaHI€Hca.
OoOpatHble GyHKIKMH U uX rpadukd. OOpaTHbIC
TPUTOHOMETPUUECKHUE hyHKIHH,
[MpeoOpazoBanus rpaduka (GyHKIUY,
lapmonnyeckne  konebanms.  IIpukmamHbie
3a1auH.

N A

CamocTosiTeIbHAsE padoTra 00y4aloUIuxcs:
HATUCaHKUE JOKJIAJI0B, CO3/IJaHUE TPOCKTOB

12

Pasznen 4. Hauaaa
MAaTEMATHYECKOro
AHAJIN3A

106

70

12

Tema 4.1.
[TocnenoBaTeTbHOCTH

IMocnegoBarenpHocTd. CrocoObl 3amaHusd U
CBOMCTBA YHCIIOBBIX MOCJICIOBATCILHOCTEH.

[MonsiTue 0 Tpenmene IOCIeOBATCIHLHOCTH,
CyI1ecTBOBaHHE npenena MOHOTOHHOH
OTpaHUICHHOU MOCJIEOBATEILHOCTH.,
beckoHeuHo ~— yOBIBafoImas  reoMeTpHUYeCcKas]
MPOTPECCUs U e¢ CyMMa.

N

IpakTH4eckue 3aHATHS

UucmoBas IOCIIENOBATENBHOCTh, CIIOCOOBI €€
safganud. Unensl mocienoBarenbHoCcTH. [Ipenen
[MOCJIEOBATEILHOCTH.

BrIuncaeHre IPEeNioB.

N
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Tema 4.2. OCHOBBI 18 18
nuddepeHunanbHoro [Tpoussonsas. I[loHATHE O  NPOU3BOAHONH 2 2
MCYHCIICHUA (YHKLIMHU, €€ TeOMETPUYECKU U (U3NUecKui]

CMBICT. YpaBHCHHE KacaTelbHON K TIpaduky|

(b yHKINN.

[Tpowm3BoHBIC CYMMBI, pasHocTH,| 2 2

MPOU3BEICHHS, YacTHBIE. [IpousBoHbIe

OCHOBHBIX 3JIEMEHTAPHBIX (hyHKIHIA,

[IpuMeHeHne TPOM3BOTHOW K HWCCICAOBaHHMIO 6 6

(byHKUN] u MOCTPOEHUIO rpaguKoB.

[IponzBoanbIe 00paTHOM ¢dbyHKINHN n 2 2

KOMITO3UIIMH (DYHKITUH.

[IpuMepsl HCIONB30BAHUSA IPOM3BOMAHON sl 2 2

HAaXO0XJICHUS  HAWIYYIIEr0  PCIICHUS B

MPUKITATHBIX 3a/1a4ax.

Btopass mpousBomHAas, €€ TEOMETpPHYCCKH u| 2 2

(bU3NIECKUii CMBICI.

Haxoxxaenue CKOpOCTH s mnpouecca, 2 2

3a1aHHOrO (HOPMYJIOH U rpahuKOM.

IpakTH4eckue 3aHATHS 19 19

Haxox1eHre npon3BOIHBIX. 2 2

[TpousBoaHas: MEXaHUYECKUM 0 2 2

FEOMETPHUYECKHIA CMBICIT IIPOU3BOTHOM.

YpaBHeHHE KacaTeIbHOM B 00IIeM BUJE, i 2

[Mpapuna u ¢opmyasl auddepeHIpoBaHUs, 4

Tabnuia MIPOU3BOAHBIX 3JIeMEHTapPHBIX

(byHKIUH.

Haxoxnaenne  HanOoJdbIEro, HaWMEHBIIETO 6 6

BHA4YeHWs] W  DKCTPEMAIbHBIX  3HAYCHHH

(hyHKITMH, TOYCK TIeperuoa.

VccnenoBanue ¢yHKIMH ~ C MOMOIbI), 3 3

MPOU3BOTHOM.

Koutposannasi padota 1 1
Tema 4.3. OcHOBBI 12 12
MHTErPaIbHOTO [epBoobpasHas dyukums. Heompenenenusiii 2 2
MCIMCIICHHS MHTETpajl U €ro CBOMCTBA.

MeTobl UHTETPUPOBAHUSL. Tabnuua 2 2

MHTETPAJIOB.

[IpiMeHeHrEe ONpPEENICHHOr0 HMHTErpana s ¢ 6

HAXO0XICHUS 10N KPUBOJIMHEIHOH]

rparmequu. @Dopmyna Herorona—IJlelibnuna.,

[Mpumepsl MPUMEHEHUsT UHTErpajia B ¢Gu3uke u| 2 2

FCOMETPHH.

TpaKkTHYECKHE 3aHATHSI 12 12

Brruncnenne HeonpeAeIeHHOTO HHTErpaja 4 4

Brruncnenne onpeaeneHHOro HHTerpaia 4 4

[puMeHeHHe  HWHTerpaja K  BBIUMCICHHIO 4 4

(bM3MYECKUX BEIMYUH M TUIOIIAJICH.

CamocrosiTeibHasi paGora olOydaromuxcs: 36

HaIlcaHue MOKIamaoB mo TeMme: «lIpmmoxenue
[IPOU3BOAHON B MPOU3BO/ICTBCHHBIX|
mporieccax». [lombop TpakTHYeCKUX —3ajad
[peraeMBbIX C IMOMOINBI0 MHTErpasioB. Co3naHue
[IPOEKTOB.
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Pa3znean S.
'YpaBHeHus n
HEepaBeHCTBA

38

30

YpaBHEHHA u CUCTEMBI YpaBHEHUH.
PanmonanbHble, WppaIioHaIbHEIE,
MoKa3aTeNbHbIC H JIOTApUPMUICCKHE YPaBHCHNUS]
1 cucTeMbl. PaBHOCWIBHOCTH  ypaBHEHMH,
HepaBeHCTB, cUcTeM. (OCHOBHBIE TNpPHEMBI UX
pemennss  (pa3lokeHHE ~ Ha ~ MHOXHUTENH,
BBEJICHUE HOBBIX HEW3BECTHBIX, IOJCTaHOBKA,
rpaduuecKuii METON). Hepagsenctaa.
PanmonanbHble, WppaoHaIbHEIE,
MOKa3aTeIbHbIE u norapuMuIecKue
HepaBeHCTBa. OCHOBHBIE NPUEMBI UX PELICHMUS.
Vcronp30BaHUEe CBOMCTB M I'pad)UKOB (PYHKIIHH]
MpY pelIeHur ypaBHEHUNA U HEPABEHCTB. MeTo
MHTEPBAJIOB.

CrcTeMBbl ypaBHEHUH C ABYMS HEM3BECTHBIMM.
M300pakeHre Ha KOOPAWHATHOW IIJIOCKOCTH
MHO>KECTBA PEIICHU YpaBHEHUN M HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CUCTEM.

NS S -]

N oo

\S]

IIpakTHYecKue 3aHATHSA

PerieHre parmoHanbHBIX YpPAaBHEHUM.

Permnenne panoHaTbHBIX HEPABEHCTB.

Perienue nppalmoHaibHbIX YPaBHEHU.
PelieHre nppanroHanbHBIX HEPABEHCTB.
PerieHre nppaloOHaNbHBIX CUCTEM YPaBHEHUM.
Perienue nmoka3aTeabHbIX YPAaBHEHUH.
Permnenne moka3aTenbHBIX HEPABEHCTB.
Pemenwne norapuMuveckux ypaBHCHUH.
Pemenwne norapupMuvecknx HEpaBEHCTB.
Pemmenne JOTapu(hMHIECKHAX
YPaBHEHHI.

CUCTEM|

DR OR

PR RN RN

CamocTosiTeIbHAsI pa0oTa 00y4aloMXCsl:
Perrenre cucTeM JIMHEHHBIX anTreOpandecKux
ypaBHeHUI MeTogom Kpamapa, ['aycca

Paznen 6.
KomOuHaTopuka,
CTATHCTHKA U
Teopus

rRonogaTHOCTEI

27

18

Tema 6.1. DnemMeHTHI
KOMOWHATOPHUKH

OCHOBHBIC TIOHSITHSI KOMOMHATOPUKH. 3a7a9H Ha|
MOJCYET 4YHCIIa pa3MeNIeHHH, MepecTaHOBOK,
coueTanuii. Pemenue 3amau  Ha mepeOop
BapHaHTOB.

Dopmyna  OmHOMA
OMHOMUHAITEHBIX
Tpeyronbuuk Ilackans.

Herotona.  CpoiicTBa
K03 PHULIMEHTOB.

[\S RN

IIpakTHYeckoe 3aHsITHE

PasMelnenus, coueTaHuss U IEPECTAHOBKH.
bunom HeroToHa u TpeyronbHuk [lackans,
ITpuxnagHbie 3a1a4u.

Tema 6.2. DneMeHTHI
TeOpUU
BEPOSITHOCTEH

CO6BITI/IC, BCPOATHOCTDH CO6I:ITI/I$I, CJIOKCHHUEC W

YMHOXXCHHUC BepOHTHOCTeﬁ. Ilonstue 0
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N A




HE3aBUCHUMOCTH COOBITHIA.
JluckpeTHas ciyuyaliHas BEJIMYMHA, 3aKOH €€
pactipeneneHus. UUCIIOBBIE  XapaKTEPUCTHKH|
MUCKPETHOM ciy4aiiHOl BenuuuHEL. IloHATHE O
3aKOHE OOJIBLINX YUCE.

IIpakTHYecKkoe 3aHATHE

Krnaccuaeckoe onpeenenue BeposITHOCTH,
CBOICTBa BEPOSATHOCTEN, TEOpEMa O CyMMeE
BEpOATHOCTEN. BhIunciieHne BeposiTHOCTEN.
[TpuknagHbie 3a1a4u.

Tema 6.3. DneMeHTHI
MaTeMaTHYECKOMN
CTATUCTUKU

FeHepaJ’IBHaH COBOKYITHOCTbD, BI:I60pKa, cpeaHee
apI/I(l)MeTI/I‘-IeCKOC, MEaHaHa.

[lonstue o 3agadax MaTeMaTHYCCKOMN
CTAaTUCTUKH.

N A

IIpakTH4eckoe 3aHATHE
[IpencraBneHne YUCIOBBIX JAHHBIX.
[IpuknagHbIe 3a0a4U.

CamocTosiTeIbHAs padoTa 00y4Yalouuxcs:
M3y4eHUE U HAITMCaHKUE KOHCIICKTA 110 TeMaM:
«Jlucmepcust u cpenHee KBaApaTHIEeCKOe
OTKJIOHEHUE CIy4ailHON BeTUYUHBIY, «IloHsATHE
0 KOPPEJSIIASX O PETPEeCCUsIXY.

Paznea 7.
eomeTpus

94

70

Tema 7.1. Ilpsmele n
[UIOCKOCTH B
[POCTPAHCTBE

B3anMmHOe pacmonokeHne JByX IpSMBIX B
MPOCTPAHCTBE.  YTol  MEXIy  HPSIMBIMH.
B3anmMuoe pacroyioKeHue MPSIMBIX u
minockocte.  I[lapamnensHOCTh  MOpsIMOMl U
mIockoctu.  IlapalneapbHOCTh  MIIOCKOCTEM.
[TepneHANKYISIPHOCT NPSIMOMN U MIIOCKOCTH.
[MepneHAUKYNSp U HAKIOHHAA. YTONI MEXTY|
MpSMOM U ITOCKOCTHIO0. JIByTpaHHBINA yroJl.
Yron MEXIy TUTOCKOCTSIMH.
[TepneHANKYIIPHOCTD JIBYX IIJIOCKOCTEM,
Teopema 0 Tpex MePIeHINKYIAPAX.
JIByXrpaHHbelii yrom W €ro H3MEpEHHe,
ITUHENHBII yron JBYTPAHHOTO yria.
[MepnenauKynspHbIe MWIOCKOCTH. PaccTosHue ol
TOYKHU 10 IUI0CKOCTU. Paccrosinue oT npsiMoit 10
mockoctu. PacctosiHue Mexay mapanieabHbIMY|
[JIOCKOCTSIMH. Paccrosinue MEXAY
CKPEIINBAIOITIMHICS MPSIMBIMH.
['eomeTpuyeckue npeoOpazoBaHus]
[IPOCTPAHCTBRA: napaieabHbIA nepeHoc,
CUMMETPHS OTHOCHUTEIHHO TJIOCKOCTH.,
[TapannensHoe  npoekTupoBaHue. Ilnoimanb
OpPTOTOHATBHOU MPOEKIUH.

M300paxeHne MPOCTPAHCTBEHHBIX (QUTYD.

14

14
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Tema 7.2. 12 12
KoopauHaThl 1 CKalsIpHBIE W BEKTOpPHBIC BEIWYMHBI. Momyns 4 4
BEKTOPHI BekTopa. PaBeHCTBO BekTOpoB. CrokeHHE U
BEIYUTAHHE BEKTOPOB. YMHOXCHHE M JCIJICHHUE
BEKTOpA Ha CKaJIAP.
CkalsipHOE TIPOW3BEICHHUE IBYX BEKTOPOB., 2 2
PaznoxeHue BeKTOpa Ha IUIOCKOCTH O ABYM| 2 2
HEKOJUTMHEAPHBIM HAIPABICHUSIM
JlekapToBa MpSIMOYTOIBHAS CUCTeMa KoopAauHat 2 2
Ha rIockocTy. KommnanapHbeie BEKTOPEI.
[IpsmoyronpHass ~ cucreMa  KOOpAMHAT B 2 2
[IPOCTPAHCTBE.
IIpakTH4eckoe 3aHATHE 6 6
JleficTBUsL HaJ BEKTOpaMu 3aJaHHBIMA CBOUMH| 2 2
KOOpAWHATAMH.
'Yron Mexay BekTopamu. Dopmyna paccTosiHUs| 2 2
MEXIy IBYMs TOUKaMH.
YpaBHEHHE PSIMOH Ha MIOCKOCTH. OKPYKHOCTH 2 2
1 ee ypaBHEHHE.
Tema 7.3, 14 14
IMHOTOrpaHHUKH Bepmunbl, peOpa, TrpaHd MHOTOTpaHHHMKA| 2 2
Pa3BepTka. MHOTOTpaHHbBIe YIIBL. Bbimykibeie| 2 2
MHOTOTpaHHHUKH. Teopema Ditnepa.
[Mpusma. IlpsMas W HakJIOHHas TmpusMa., 2 2
[IpaBunsHas mpusMma. [lapamienenumnesn. Kyo.
[Mupamuga. [IpaBunpHas nmupamuga. YcedeHHas| 2 2
nupamuga. Terpadp.
Cummerpun B KyOe, B mapamienenuiene, B 2 2
Mpu3Me U TUpaMuUe.
Cedenust KyOa, IPU3MBI U TUPAMHIBL. 2 2
[IpencraBnenne 0 MpaBWIBHBIX 2 2
MHOTOTpaHHHKaX (TeTpa’zpe, KyOe, OKTadjpe,
ToIeKadIpe M MKOCAdIPE).
Tema 7.4. Tena n 10 10
MMOBEPXHOCTHU [umusap 1 KOHYC. 2 2
BpalICHUSA YceueHHbl  KoHyc. OcHOBaHME, BBICOTa, 2 2
0OKOBast MOBEPXHOCTh, 00pa3yoIIas, pa3BepTKa.
OceBble CEUEHUS M CEUCHHS, IapajuieiabHblel 2 2
OCHOBaHMIO.
[ap u chepa, ux ceyeHus. 2 2
KacatenpHas I0CKOCTh K cdepe. 2 2
Tema 7.5. U3mepenusO0beM u ero wusMepenue. MHTerpampHasy 2
B TEOMETPUHN (bopmyna oobema.
IIpakTHYeckoe 3aHATHE 12 12
Dopmynel obbeMa W IDIomamd  Kyoa, 4 4
MPSIMOYTOJIFHOTO MapajlieNienuneaa, MPU3MBL,
IITHHIPA.
@opmynsl o0beMa W IDIOMAAW TMHPAMHIBL| 2 2
DopMynel 00beMa M IUIOMIATXA TOBEPXHOCTEH 2 2
LUIMHAPa U KoHyca. Dopmynbl oObema mapa u
MJI0TIATH ChEPHI.
[lomobue  Tem. OtHomenns  momaned 2 2
MOBEPXHOCTEH U 0OBEMOB MMOAOOHBIX TEI.
TOTOBBIN TECT 2 2
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CamocTtosiTesibHast paboTa 00y4aronIuxcs: 24
HaMMCaHNe JOKJIAJI0B, CO3JaHIE TPOEKTOB
KoucynpTarmm Haxoxenue MTPOU3BOIHBIX pa3nuuHbBIX 2
b yHKITHIA
OO0mas cxema uccaeaoBanust QyHKIIHH 2
Brrurcnenre HeonpeAeICHHOTO HHTErpaja 2
Brruncnenne onpeaeneHHOro HHTerpana 2
Penienue pa3nuyHbIX ypaBHEHU 2
Haxoxaenue TUIOIIaIeH Hu o0beMoB| 2
MHOTOTPaHHUKOB
Permenne sKx3aMeHAIMOHHBIX 33724 2
Bcero: 391 262
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3. YCJIOBUS PEAJIM3AIINN YYEBHOM JUCIUITIINHBI

3.1 TpeGoBanusi K MMHMMAJBLHOMY MATEePHAJIbHO-TEXHUYECKOMY 00ecredeHUIo

Y4eOHbI TpollecC MO TUCHUIUIMHE TMPOBOIUTCS B KaOuHETe, 00OpyaoBaHHE Y4eOHOTO
KaOuHeTa:

- MOCA/I0YHBIE MeCTa 00YyJaroIIMXCs (TI0 KOJTHYECTBY 00YJIarOIINXCS);

- paboyee MeCTO Mpemno1aBaTes;

- YUCHHUYECKas JJOCKa,

- CTEH]IBL;

- TeJIEBU30D;

- MaKeTbl TeOMETpUYECKuX puryp.

3.2 UudopmannonHoe odecriedeHue 00yuYeHust
Ilepeuyenn yyeOHbIX n3aaHuil, UHTEpHET-pecypcoB, IONMOJHUTEIbHON JUTEPATYPHI

OcHoBHas1 JIMTEpaTypa:

AnmatoB A.B. Maremaruka [DnekTpoHHBIN pecypc| : ydueOHoe mocobume misi CITO / A.B.
AnmatoB. — DeKTpoH. TeKcToBbIe JaHHble. — CapatoB: [IpodobpazoBanue, 2017. — 96 ¢. — 978-
5-4488-0150-1. — Pexxum mocryna: http://www.iprbookshop.ru/65731.html

JlonotHUTE/ILHAS JIUTEpaTypa:

KapGauunckass, H.b. Maremarnka [DnekTpoHHbI pecypc]| : ydebHoe mocobue / H. b.
Kapb6aunHuckas [1 ap.]. — DIEKTPOH.TEKCTOBBIE JaHHBIE. — MoCKBa : Poccuiickuii rocy1apCcTBEHHBIIM
YHUBEPCUTET MpaBoOCYIus, 2015. — 342 C. — Pexxum JOCTyMa:
http://www.iprbookshop.ru/49604.html

NuTepHeT-pecypcenl:

1. http://siblec.ru - CnpaBounuk o Beicuieil MaTemMaTuke M 3JEKTPOHUKH.

2. http://window.edu.ru — EnnHO€ OKHO A0CTyMa K 00pa30BaTeIbHBIM PECYPCaM.

3. http://www.mathematics.ru - Marematuka B OTKPBITOM KOJIJIEKE.
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4. KOHTPO.JTb M OIIEHKA PE3VJIbTATOB OCBOEHHWS YYEBHOW
TACIATLITAHBI

Tekymuii KOHTPOJIbH OLEHKAa pPE3yJbTaTOB OCBOCHUSA YYEOHOW  AMCITUIUTHHBI
OCYIIECTBIISIETCS MPENOoJAaBaTeieM B IMPOLECCe MPOBEICHUSI TEOPETHUYECKUX M MPAKTHUECKHUX
3aHATUN, TECTHUPOBAHUS, a TAaK)Ke BBIIOJHEHHUS OOYYaIOIIUMUCS WHANBUAYAIbHBIX 3aJaHUM,

MIPOEKTOB, UCCIIEOBAHUN.

PesynbTaTsl 00yyeHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHHUS)

®opMbI 1 METOABI
KOHTPOJISI M

yMeThb:

- opMHupOBaTH IPEICTABICHUS O MATEMATUKE KaK YaCTH
MHPOBOU KYJIBTYPHI U O MECTE€ MATEMATUKH B COBPEMEHHOU
NMBIIM3AIHH, O CIIOC00aX OIMHUCAHUS HAa MAaTEMATHYESCKOM S3BIKE
SIBJICHUH peajJbHOTO MHPA;

IMPAKTUYCCKOC 3aHATUC

- (¢dopMupoBaTh TPEICTABICHHUS O MaTEeMATHYECKHUX|
MOHATUAX KaK O BaXXHEHWIIMX MAaTeMaTH4YEeCKUX MOJENX,
[MO3BOJISIOIIMX ONMCHIBATh M M3y4YaThb pa3HbIE MPOLECCHl WU
SBJICHUs;  NIOHUMAHUE  BO3MOXKHOCTH  AKCHOMAaTHYECKOTO
[MOCTPOEHHUS] MATEMATUYECKUX TEOPUI;

BEBIIIOJIHEHUE 3aJaHuI

- (dopMupoBaTh TPEACTABICHUS OO0 OCHOBHBIX TOHSTHUSX,
MJesIX U METOAX MAaTEMAaTUYECKOTO aHAIIN3a;

BBITIOJIHEHHE 3aJaHMI,
npoBepoyHas padota Ne6,
KonrtponsHas pabora Ne2.
Tect Ne2.

- (opMupOBaTh MpEACTaBICHUS O IMpoleccax U SIBICHUSX,
MMEIOLUX  BEPOATHOCTHBIM  XapakTep, O CTaTUCTHUYECKHUX|
3aKOHOMEPHOCTSIX B pEalbHOM MHpE, 00 OCHOBHBIX IMOHSTHUSX
PJIEMEHTAPHOM TEOpPUU BEPOATHOCTEH; YMEHUM HAXOIUTh W
OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIIMX
MPAKTUYECKUX  CUTYallUsIX W OCHOBHBIE  XapaKTEPUCTHKHY|
CIIy4alHBIX BEJINYUH;

BBITIOJIHCHUEC SaI[aHI/Iﬁ, TECT
Ne4, mpoBepounas pabora
Ne7.

- ¢opMupOoBaTb YMEHHUS paclo3HaBaThb Ha YepTEexKax,
MOJIETIIX W B pEATbHOM MHpPE TeoMeTpudeckue (Qurypsi,
MPUMEHEHHE H3YyYEHHBIX CBOICTB TeoMeTpuyeckux ¢Guryp wu
dopMynl NS pelIeHUs TEeOMETPUYECKUX 3aJad H  3a7ad  C
[MPAKTUYECKUM COJIEP)KAHUEM;

BBIITIOJIHCHHUC SaI[aHI/If/'I, TECT
Ne5

BJIAJETh:

- HaBBIKAMU MCIIOJIb30BaHUSI TOTOBBIX KOMITBIOTEPHBIX TPOTpaMM
[pY pEIICHUH 3a]1a.

MPAKTUYICCKHUC 3aHATUA

- OCHOBHBIMHM TMOHSTUSMU O IUIOCKUX U TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTYypax, UX OCHOBHBIX CBOWCTBAX;

MPAKTUYICCKHUC 3aHATUA

- MCTOAaMHM JOKa3aTCJIbCTB U AJITOPUTMOB PCUICHUA; YMCHHUE HX|
MPUMCHATH, MMPOBOAUTL JOKA3aTCIbHBIC PACCYXKICHHA B XOIC
[PEIICHUA 3a0a4,

MPaKTUYECKHE 3aHATHS,
TECT C AJIEMEHTaMHU
MIPOBEPOUHOM paboThI Ne3,
rpymnmnoBas padora Nel,
WHIMBHIyaIbHas paboTa
Ne2.




CTaHZIAPTHBIMH ~ NIPUEMAMH  PEIeHHS DPAHOHANBHBIX M IPAKTHYECKHE 3aHATHSA,
PpanuoOHaIBHEIX, MI0Ka3aTebHbIX, CTEMEHHBIX, TECT C AIEMEHTAMH
HIOHOMETPHYCCKHX YDaBHCHHH H HEpaBEHCTB, HX CHCTEM: IIPOBEPOYHOM paboThr Ne3,
CH0JIb30BAHHE rOTOBBIX KOMIIBIOTEPHBIX POIPaMM, B TOM UHCIiel TPYIIOBas pabora Nel,
TONCKa ITyTH PEUICHHS U WUTIOCTPAIHK PELIeH)s yPaBHEHUH| HHIMBHAyalbHas paGoTa
HEPABEHCTB; No2. Kontponsnas pabora
Nel.

IIpoMexXyTOUHBI# KOHTPONBL NpPOBOAMTCS B dopme nudpepenuuporanHoro 3auera.
HuddepennnpoBannbIil 3a4eT MPOXOIUT B BHJIE BHIIOTHEHUS 3aYETHOT'O 3aJJaHus.

OueHkH BBICTABIAIOTCS B 3aYETHYIO KHHXXKY CTYIEHTa MO pe3yJbTaTaM BBIOJTHEHHS
3a9CTHOIrO 3a/1aHUS | 110 OLCHKAM KOHTPOJIBHBIX H CAMOCTOSTENBHEIX PaboT:

- YAOBIETBOPHTE/IEHO - BEPHO BBINOIHEHBI 5-6 3a1aHmii;

= XOpOILIO BEPHO BHINIOJIHEHEI 7-8 3a/1aHuif;

= OTJIMYHO BEPHO BBIIOIHEHbI 9 3a/1aHHiH, BO3MOXKHEI He3HAYHTEIBHEBIE OIIHOKH.

Wtorosas aTrecraius B dpopme sx3amena.

Ilpu peamusamun mucnMmmMBEL yyeGHOro miana HCIONB3YIOTCS. (OPMBI M METOJIBI,
YUMTHIBAIOIIHE  HHAMBUAYANbHBIE  NCHXO(H3MYECKHE  CHOCOOHOCTH oby4aromerocs,
OCOOEHHOCTH BOCIIPHATHS U TOTOBHOCTH K YCBOEHHIO y4e0HOro Marepraa (KOHTakTHas paboTa:
JICKIHA-TUCKY CCHSL, JIEKUHSA-/IHATIOT, JIEKIUSI-KOHCY T TALHS; CEeMHHAPCKHE 3aHATHS -
COLHATLHO-aKTHBHBIC METONBI: JHUCKYCCHSI; TPYNIOBBIE KOHCYJIbTALMH — ompoc, paGora ¢
JICKIHOHHBIM M JONIOJHATETBHEIM MATEPHATIOM, IIEPEKPECTHAs paGoTa B MAaibIX rpymnnax,
TPCHUPOBOYHBIC 33alaHMs; MHAMBHIyalbHas paboTa ¢ mpermojaBaTesneM - HHIHBH/IyaJIbHAS
KOHCYyIIbTalusA, paboTa C JIEKIMOHHEIM H JONOJHHTEIHHBIM Marepuanom, Gecema, MOpaibHO-
SMOLHOHAJIbHAS NOEPKKA H CTUMY/IHPOBAHHE.

DopMbI CAMOCTOATENBHOI PaGOTHI TAKKE YCTAHABIHBAIOTCS C YYETOM HHIMBHAYATbHBIX
NCHXO(pU3HYECKHX 0COBEHHOCTE  (YCTHO, MUCHMEHHO Ha Gymare uiu Ha KOMIIbIOTEpE, B hopme
TCCTHPOBAHMS, OIIEKTPOHHBIX TpeHaXepoB M T.L). Ilpn HeoGXxomuMmocTH oOyJaromumces
HPEAOCTABIACTCA MOIONHUTENIBHOS BpEMsl JUIsl KOHCY/IBTALMH M BEIIONHEHHS 3aJaHuii. JTo
MOTryYT OBITB:

- paboTa ¢ KHUTOli U APYTHMH HCTOYHHKAMY uHpopMaIyy,

- pedepaTuBHbIC (BOCIIpOM3BOIAIIIHE), TBOPUYECKHE CAMOCTOATE bHEIE paboThl,

g TIPOEKTHBIE pabOTEL.

B pabore mpenonasatens ymenser BHMMAaHHe HHJUBHIyalbHOH pabore ¢
00y4arOmMUMHC HHBAIHAAMH W 06YYarOMMMHICS C OTPaHMYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBSL.
Ilox wnnMBHAyansHOM paGoToii NOApa3yMeBACTCA: NONOIHHTEIbHOE Pa3bsCHEHHE Y4eOHOrO
MaTepuana M yriayOJeHHOE H3yYeHHE MaTepHala ¢ TeMH 00y4aroIMMHCS, KOTOPHIE B 5TOM
3aMHTEPECOBaHBL. VIHIMBHUIYyalbHBIE KOHCYNBTALHH [0 OPEeAMETY CTAHOBATCH BaKHBIM
(akTopoM,  cmoco6eTByrOIIM HHAMBHIyamH3alMK  OOy4eHHS ¥  YCTAHOBJICHHMIO
BOCIIHTATE/IPHOTO KOHTAKTa MEXIy IpenojaBaTeNeM H OOydaloIAMCs HMHBATHIOM HIIH
00y4aroIuMCs ¢ OrpaHMYEeHHBIMH BO3MOKHOCTIMH 3/I0POBBSL.

CocraBuren:
npenogaBsaTelib )
P - Ly
NEePBOH KBAIM(UKAIHOHHOMN KAaTEropuH. (@f{&/, H.I". Anekceera

IIpencenarens nMKI0BOH KOMHCCHH M
arpOHOMHH H TEXHHYECKHX CHELMUATBHOCTEH 7 O.A. Ilonoaa
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