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1. TACITIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JIJUCITUILINHBI
«MATEMATUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
TF'EOMETPUS»

1.1 O6s1acTh NPUMEHEHUSA IPOTPAMMBI

Pabouas mporpamma 001eo0pa3oBaTeNbHON Y4eOHON NUCIMIUIMHBI «Maremaruka:
anreOpa, Hadaja MaTEMaTUYECKOTO aHaln3a, reomMeTpus» (mamee — «MaTtemaTukay)
OpeHa3HaueHa s HW3yYeHHs MaTeMaTHKd B NPOQPEecCHOHATBHBIX 00pa30oBaTEIbHbBIX
opranmsamusax CIIO, peanusyromux 00pa3oBaTeNbHYIO MPOTPaMMY CpPEIHETO OOIIero
o0Opa3oBaHusl B IIpeleaX OCBOCHUS OCHOBHOM MpodecCHOHaNbHONH 00pa30BaTeIbHOM
nporpammbl CITO (OITOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHUs MPU MOATOTOBKE
KBaJTM(PHUIUPOBAHHBIX pabOUUX, CIY>KAIIUX U CIELUATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii DI'OC cpemnero ooOmero
00pa3oBaHusl, MPEIbIBIIEMBIX K CTPYKTYpPE, COJACPKAHUIO U PE3yNIbTaTaM OCBOCHUS y4eOHOU
TUCIUIUIMHBL  «MaTemaTHka», B COOTBETCTBMM ¢ PekoMeHJalusMH 1O OpraHu3aluu
NOJYYEeHUsl CpeAHero oOmero oOpa3oBaHMs B TIpeAeiax OCBOCHHUS 00pa3oBaTEIbHBIX
mporpamMMm cpeaHero npodeccHOHaTbHOTO o0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi ¢ yderoM TpeOoBaHUH (heaepaTbHBIX TOCYIAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M MOJIydaeMoil mpodeccuu UM CIenUuaNibHOCTH CPeIHEro npoQeccuoHanIbHOro
oOpa3zoBanus (mucbMo JlemapramMeHTa TOCYJapCTBEHHOM MOJUTUKM B cdepe MOJIrOTOBKH
pabouux kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2 O0mas xapakTepucTHKAa y4eOHOM aucHMIIMHBI «MaremaTuka: ajreopa,
HAYaJ1a MAaTeMATHYEeCKOr0 aHAJINU3Aa, TeOMeTPHUs»

Maremaruka sBiseTcss GyHIaAMEHTAIBHOM 0O0Ie00pa30BaTeIbHON TUCIUTIIMHON CO
CIIOKHBIIMMCS YCTOWYMBBIM COJACpPKAHMEM U OOIUMHU TpPeOOBAaHHUSIMH K TIOJTOTOBKE
oOyJaronuxcs.

B mpodeccuoHanbHbIX  00pa30BaTENBHBIX — OpPraHHW3AlUsAX,  PEATU3YIOMINX
00pa3oBaTeNbHYIO0 IPOrpaMMy CpPeHETO 001Iero oopasoBanus B npeaenax ocBoeHus OITOIT
CIIO na O6a3e OCHOBHOTO 0O0IEro oOpa3oBaHMs, W3yYE€HHE MaTEeMAaTUKU HMEET CBOM
0COOEHHOCTH B 3aBUCUMOCTH OT TIpodwisi mpodecCHoHaIbHOTO 00pa30BaHMUs.

ITpu ocBoenun npodeccuit CIIO u cnenmansHoctelr CIIO ecTecTBEHHOHAYYHOTO
npoduinst  mpodeccrnoHambHOTO 00pazoBaHus, cnenuanbHocTedt CIIO rymanuTapHOTO
npodmiis mpopecCHOHATBFHOTO0 00pa30oBaHUs MaTeMaTHKa H3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpennero obmero odpazoBanusi; mpu ocBoeHuu npodeccuit CIIO u crennanbHOCTEN
CIIO TeXHHMYECKOTO M COLHUAIbHO-I)KOHOMHYECKOro Mpoduield npodheccHoHaIbHOTO
oOpa3oBaHHsl MaTemMaTHka u3y4aeTcsi Oosee yriyOJIeHHO, Kak mpoduibHas ydeOHas
JTUCIUIIIMHA, YIUTHIBAIONIAs CIeH(PUKY OCBAaUBAEMBIX TPO(hECCHil M CIeHaTbHOCTEH.

OTO BBIpaXKaeTcsl B COAEpPKAHUM OOyUEHHUs, KOJUYECTBE 4YacOB, BBIACISIEMbBIX Ha
U3Y4CHHE OTJETbHBIX TEM MPOTpaMMbl, TTyOMHE WX OCBOCHHS CTYACHTaMH, OO0beMe U
XapakTepe TMPaKTHUYECKHX 3aHATUH, BUJAX BHEAYJAUTOPHOM CaMOCTOSITCIIBHOM pPabOTHI
CTY/ICHTOB.

OOmue nenu wu3y4eHHs] MaTeMaTHUKU TPAJUIMOHHO pPEau3yIOTCS B YeThIpeX
HATIPaBIICHUSX

1) obmiee mpeAcTaBiaeHUE 00 UACTX M METOJIaX MaTeMaTHKH,

2) NHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

4) BocnUTaTENbHOE BO3/ICHCTBHE.

[Mpopunmzanust 1meneld MaTeMaTHYECKOro O0Opa3oBaHHUS OTpa)kaeTcsi Ha BBIOOpE
MPUOPUTETOB B OpPraHU3allMU y4eOHOU NeATeIbHOCTH oOydarommxcs. (s TeXHUYecKoro,
COIMATbHO-9KOHOMUYECKOTO Mpoduiaeii nmpodeccHoHaabHOTO 00pa3oBaHUs BBHIOOp Iesei
CMEIIaeTcss B MParMaTUYeCKOM HAMPABICHHUH, TMPEIyCMaTPHUBAIONIEM YyCUJICHHE U
pacliupeHre NPUKIATHOTO XapakTepa M3YyYeHUsS MaTeMaTHKH, TPEeUMYLIECTBEHHOU
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OpPUEHTALIMM HA  QJITOPUTMHYECKHM  CTWIb  IO3HABAaTEIbHOW  JEATENbHOCTH.  Jlid
TYMaHUTAPHOTO M ECTECTBEHHO-HAYy4yHOTO TMpoduieii mpodecCHOHAIBHOTO 00pa3oBaHUs
Ooiee XapaKTEpPHBIM SABISETCS YCHUJICHHE OOIIEKYJIbTYpHOH COCTaBISIOUICH y4eOHOM
JTUCHUIIMHBI C OPHUEHTAIMEH Ha BHU3YaJIbHO-OOpPA3HBIM W JIOTHYECKHUH CTHIM Y4eOHOU
paboTHI.

N3yuenne MareMaTmkd Kak TpOQMIBHOM  00IIe00pa3oBaTeNbHON  y4eOHOMU
JTUCITUIUIMHBI, YIUTHIBAOMIEH crielinduky ocBanBaeMbix cryaeHTamu npodeccuii CIIO wmm
cnenuansHoctd CITO, obecnieunBaercs:

* BBIOOPOM PA3IMYHBIX TIOJIXOI0B K BBEJCHHIO OCHOBHBIX MOHSATHH;

* (dopMHpOBaHHEM CHCTEMBI YYEOHBIX 3aJaHui, oOecreymBarmux 3HPeKTUBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX LIEJIEBBIX YCTAaHOBOK;

* oboraieHueM CreKkTpa CcTujaeil yueOHOU NesTeNbHOCTH 3a CYEeT COrJIacOBaHUs C
BEIYIIUMHU JIeATETHHOCTHBIMH XapaKTEPUCTUKAMU BRIOPAHHOU Mpodecc / crennaibHOCTH.

[IpodunpHas cocraBnsiomas oTpaxkaercs B  TpeOOBaHUSAX K  IOJTOTOBKE
00y4JaromuXCs B YaCTH:

* o0meil cuctemMbl 3HAHMNA: COJEp)KATEJNbHbIE MPUMEPhl  HCMHOJIb30BaHUS
MaTeMaTHYECKUX UJIeH U METOOB B MPO(ECCUOHANBHOMN NeITeTbHOCTH;

* YMEHHIL: pa3nuune B ypoBHE TpeOOBaHUM K CIIOKHOCTH MIPUMEHSIEMbIX aJITOPUTMOB;

*  TPAKTUYECKOTO  WCIONB30BAaHUS  MPUOOPETEHHBIX 3HAHUM W yYMEHUI:
VHAMBUAYAIBHOTO y4E€OHOIO OMbITa B MOCTPOSHUH MAaTeMaTUYECKUX MOJENEH, BHIOJIHEHUU
HCCJIEIOBATEILCKUX TIPOCKTOB.

Takum obOpazom, peanuzanus coiepaHHus y4eOHOW NMCUUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb TPOIECCYANbHBIX XapaKTePUCTHK Y4eOHOUW paboThl, 3aBUCSIIMX OT
npoduis nmpodeccnoHanTbHOT0 00pa3zoBaHUsl, MOTYYESHHSI ONbITa UCTIOIb30BAaHUS MaTEeMaTHKU
B COJIep KaTEIbHBIX U MPOPECCHOHATHHO 3HAUMMBIX CUTYaIIUsX MO0 CPAaBHEHUIO ¢ (hOpMATBHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Copepxanre ydeOHOW MHUCHUIUTHMHBI pPa3padOTaHO B COOTBETCTBHH C OCHOBHBIMU
coJiepKaTeNbHBIMU JINHUAMU 00y4eHUs MaTeMaTHKe:

 anreOpamdveckas JWHHS, BKIIOYAIONIAs CUCTEMATH3AIMIO CBEJICHUN ¢ O 4YHCIaX;
W3y4eHUE HOBBIX W 0000IEHHWE paHee H3YYCHHBIX oOmepaiuii (BO3BEJACHHE B CTEICHD,
U3BJICYCHHUE KOPHS, Torapu(MUPOBaHUE, CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC U O0paTHBIE K
HUM); HM3y4€HUE HOBBIX BHJOB YHCIOBBIX BBIpaXEHHH M (POpPMYJ; COBEpIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBHIYHCIUTEILHON KYIbTYpBI, PACIIUPEHUE U COBEPIICHCTBOBAHUE
anredpanveckoro ammapara, c(OpMHpPOBAHHOTO B OCHOBHOM IIKOJE, U €ro MPUMEHEHHE K
PEIICHUIO0 MaTEMATHYECKHUX U MPUKIIAIHBIX 3a/1a4;

* TEOPETUKO-(DYHKIIMOHATIbHAS JIMHUS, BKIIIOYAIOIIAsl CHCTEMAaTU3alI0 U pacIMpEeHue
CBelICHH O (YHKIMAX, COBEPIICHCTBOBaHWE TpadUUECKUX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJ€IMHU U METOJAaMHM MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIONIEM
UCCJICIOBATh DJIEMEHTapHbIe QYHKIMU U PeliaTh MPOCTEHINe reOMeTpUIecKre, GU3NIECKue
U Ipyrue NpUKIaIHbIE 3a70auu;

* TUHUS YpaBHEHWH M HEPABCHCTB, OCHOBAaHHAsS HA TIOCTPOCHUU M HCCICIOBAHUU
MaTeMaTUYeCKUX  MOJeNeil, Tmepecekamomascs ¢  airedpaudeckod M TEOPETHUKO-
(GYHKIIMOHATBHOW JMHUSMU W BKJIIOYAIOIIAs PA3BUTHE W COBEPIICHCTBOBAHUE TEXHHUKHU
anreOpandyeckux NpeoOpa3oBaHUMl [UIsl pELIeHUs YpaBHEHUN, HEPaBEHCTB U CHUCTEM;
dbopMUpOBaHUE CIIOCOOHOCTU CTPOUTH U MCCIEAO0BATH MPOCTEUIITNE MATEMATUYECKHUE MOICTTU
IIpU PEIICHUU IPUKIATHBIX 3aa4, 3a7a4 U3 CMEXHBIX U CHEIHAIbHBIX JUCIUILIINH;

* TreoMeTpuYecKas JIMHHS, BKJIIOYAIONIAs  HAIJSIIHBIE  TPEACTABICHUS O
IMPOCTPAHCTBEHHBIX (UIrypax W H3y4yeHHE UX CBOMCTB, (OpMHUpPOBaHME U pPa3BUTHUE
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, PAa3BUTHE CIIOCOOOB TEOMETPUUYECKUX H3IMEPEHUI,
KOOPAMHATHOTO M BEKTOPHOTO METOJIOB JUJISl PEIICHHS MaTeMaTHYeCKUX M MPHUKIATHBIX
3a/ay;

* CTOXacTMYecKas JIMHUS, OCHOBAHHAas Ha pPAa3BUTUM KOMOMHATOPHBIX YMEHUH,
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MPEJICTABICHUN O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEr0 MUPA.

Paznenbl (Tembl), BKJIIOUYEHHBIE B COJAEpKaHHE Y4E€OHOW IJUCIMIUIUHBL, SIBISIOTCS
o0muMu a1 Bcex mnpoduieil mpodeccrnoHaabHOro 00pa3oBaHHMs W TPU BCeX OObeMax
yueOHOr0 BpeMEHH HE3aBUCUMO OT TOTO, ABJISIETCS JIM yyeOHas aucuuiuimHa «MaTtemaTtukay
6a30B0i1 WM MTPOGUITBHOM.

B TemaTmueckoM IutaHe MporpaMMbl Y4eOHBIM Marepuan NpeiacTaBieH B (opme
YepeayIOIIerocss pa3BepTHIBAHMS OCHOBHBIX COJEPIKATEIbHBIX JIMHUN (anreOpandecKoi,
TEOPETHKO-(PYHKITMOHATHHOMW, YPaBHEHUN W HEPABEHCTB, TE€OMETPUUECKON, CTOXACTHIYECKOM ),
YTO TO3BOJISIET THOKO UCTOIB30BaTh UX PACIIOJIOKEHUE U B3aUMOCBS3b, COCTABIATh pabounii
KaJICHIApHBIA TUTaH, TO-pa3HOMY uepeays ydeOHble TeMbl (TJIaBbl Y4EOHHWKA), YYUTHIBAS
npoduik npodeccruoHaIbHOro 00pazoBanus, cnenuduky ocBauBaemoii npodeccun CIIO wmu
cneruansHocty CIIO, rmyOuHy M3ydeHus MaTepualia, YPOBEHb MOJATOTOBKH CTYJIEHTOB IO
IpeIMETY.

N3yuenne  oOmeoOpa3oBaTenbHOW ~ y4eOHOW  AUCHUIUIMHBI  «MareMaTuka
3aBeplIaeTcss TMOJBEICHHWEM HWTOTOB B (opme »dK3aMeHa B paMKaX MPOMEKYTOUHOM
aTTecTaluu CTyAeHTOB B Tmpouecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ mnonydeHuem
cpenuero obmiero oopaszosanus (IIIKPC, TITICC3).

1.3  Mecrto y4eOHO# JMCIMIIMHBI B CTPYKTYpPe OCHOBHOM NMPO()ecCHOHAILHOM
o0pa3oBaTe/ibHOII MporpaMmbl: YueOHas auciuiuimHa «MaTtemaTuka: anrebpa, Hadasa
MaTEeMAaTHYECKOTO aHallhu3a, TEOMETPHs» SBISETCS YYeOHBIM MPEeIMETOM 00sS3aTenbHON
npeaMeTHo oOmactu  «Marematnka u  uHpopmatukay @DI'OC cpemnero oOriero
o0Opa3oBaHwUsI.

B mpodeccuonanbHbIX  00pa30oBaTENbHBIX — OpraHM3alUsAX,  PEATU3YIOMIMX
00pa3oBaTeNbHYIO POTPaMMy CpeJHero odIiero odpazoBanus B npeaenax ocBoerust OITOIT
CIIO nHa 6a3ze OCHOBHOrO 00mIeT0o 00Opa3oBaHusA, ydeOHas AWCHUIUIMHA «MaTeMaTuka:
anrebpa, Hayvaa MaTEeMaTH4eCKOT0 aHaIM3a, TEOMETPHS n3yJaercs B
obmeobpazoBatenbHOM MukIe yaeOHoro miana OITOIT CITO na 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ oiydeHrneM cpeanero oomero oopazoBanus (IITTKPC, TITICC3).

B yueb6npix mmanax [ITIKPC, TIICC3 yuebnas aucruminHa «Matematnka: anreopa,
Havajla  MaTeMaTHYeCKOro  aHajau3a, TeOMEeTpHs»  BXOAMT B  COCTaB  OOMIMX
00111600pa30BaTEIbHBIX YUEOHBIX TUCIMIUIAH, (OPMUPYEMBIX U3 00s3aTEIBHBIX MTPEAMETHBIX
obomacreit @I'OC cpemnero ofmero obpasoBanus, g mnpodeccuit CIIO wnnm
cnennansHocTelt CITO cooTBeTcTBYIOMIEr0 MPOduis MPoPEecCHOHAIBHOTO 00pa30BaHUSI.

1.4 Henmu wm 3aga4yd y4eOHOM IUCHUILVIMHBI — TPeOOBaHUSA K pe3yJbTaram
O0CBOEHUS Y4eOHOU TN CIUIIUHBI:

Conepxanne mporpaMmbl «MaTemMaTHKay HaMpaBlIeHO Ha JOCTIKCHUE CIIETYFOIINX
LeeH:

» obecrieueHrne cPOPMUPOBAHHOCTH MPEACTABICHUA O COLUUAIBHBIX, KYJbTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBJICHHUS MAaTEeMAaTHKU;

* obecreueHne  CHOPMHPOBAHHOCTH  JIOTHUECKOTO,  QJITOPUTMHYECKOTO U
MAaTEMATUYCCKOI'O MBIIIJICHHUA

* obecrnieyeHne CHOPMHPOBAHHOCTH YMEHUW TNPUMEHATH TMOJIy4YEHHBIC 3HAHUS TIPU
peIJ_IeHI/II/I pa3111/1qHHx 3a4a4,

* obOecneyeHre CGHOPMHPOBAHHOCTH TIPEACTABICHHM O MaTeMaTHKe KaK 4YacTh
O6H.IC‘ICHOB€‘-I€CKOI>'I Ky.HBTypBI, YHI/IBepCEUIBHOM SA3BIKE HayKI/I, IIO3BOJAOIICEM OIIMCBIBATH U
M3y4aTh PeaIbHBIC TPOIIECCHI U SIBJICHUS.

B nporpammy BKIIFOUEHO COJEpKaHHE, HAPaBICHHOE HA (()OPMUPOBAHUE Y CTYJCHTOB
KOMITIETCHIIMI, He00X0aUMBIX i1 KadecTBeHHOro ocBoenns OITOIT CITO Ha 6a3e 0CHOBHOIO
obmero oOpa3oBaHUS C TMOJXYYCHHEM CpeAHero oOmero o0pa3oBaHUS; MPOTPAMMEI
MOATOTOBKA  KBAIM(PUIIMPOBAHHBIX  pabOuMX, CIYXKAIIKWX; MPOrpPaMMbl  TOJITOTOBKH
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cnenuanuctoB cpennero 38eHa (I[IKPC, IITICC3).

1.5. KouandyectBo 4YacoB Ha ocBoeHHe palodeili mnporpaMmbl y4eOHOM
AUCUHUTIHHBI:

MaKCHUMaJbHONH Yy4eOHOM Harpy3ku oOydaromierocs 387 dYacoB, B TOM YHCIE:
00s13aTeILHON ayIUTOPHOW yueOHOUM Harpy3ku oOydaromerocss 262 daca; caMOCTOSTEIbHOMN
pabotel obyuatomierocs 111 yaco; koHcynbTanuii 14 yacos.



2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCHUILINHBI
MATEMATHKA: AJI'EBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
I'EOMETPUS»

2.1. O06beM y4eOHOI JMCHUIIJIMHBI M BU/ABI Y4e0HOH padoThI

Buna yuyeOHo# padoThI Oovem uacoe | H3 Hux unmepaxkmugHvlx
MakcumaJjibHasi yueOHasi HArpy3Ka 387
Oo0s13aTesibHAs ayAUTOPHAs y4eOHast 262 26

B TOM 4HUCIJIC:
nabopaTopHbie PaOOTHI

IIPaKTUYECKUE 3aHATHS: B TO YUCIIE 110 26
KOHTPOJIbHBIE pabOThHI 2
KypcoBas paboTa (mpoekT) (ecau
CamocrosiTesbHast padora 111
B TOM YHUCIJIE:
WHIWBHUyaIbHBIC TBOPUYECKUE 3aaHHUS, 60
WHIUBUIYAIBHBIN TPOEKT
TeMaTUKa BHEAyIUTOPHOM 55
CaMOCTOSATEIILHON PabOThI
KoncyabTanuu 14
[IpoMeKyTOUHBIN KOHTPOJIb 1POBOOUMCs 8 (hopMe 8blCMABIEHUS. UMO2080U OYEHKU 6
JHCypHan
HroroBas arrecraums 6 popme 2K3aMeHa ¢ NOCIOVIOWUM BbICMABTIEHUEM 8 3A4emHYI0|
KHUMICKY

JK3aMeHAUMOHHbIE BOMPOCHI MO AucHUILINHe: «MaTremaTuka: ajaredpa, Hayaja
MaTeMaTH4YeCKOr0 aHAJIN3a, FTeOMeTPHus»

1. [Ipon3BoHas NpOU3BEICHHUS.

2. Coueranus. Pazmemenus. [lepectaHoBKH.

3. Haiitu o00BeM Tena, TMOJYYEHHOTO TPU BPAMICHUH TMPSIMOYTOIBLHOTO
TPEYroJIbHUKA ¢ KareTaMu 8 cM 1 11 cM BOKpyT OONIBIIIOTO KaTeTa.

4. [IponsBoaHass CyMMBI.

5. TpeOyeTcst yCTaHOBUTH pe3epByap ISl BOJbI eMKOCThIO 10 M° Ha miomans 1,5
M*1,25 M cimyskarmieit st Hero qHoM. HaliTi BBICOTY pe3epByapa.

6. CpenHsis 1 MTHOBEHHAsI CKOPOCTh HEPABHOMEPHOTO ABMXeHUs. [IponsBoanHas
U e¢ (pU3NIECKHIT CMBICIT.

7. [lap pamuyca 3 cMm u KyO ¢ peOpoM 3 CM CaellaHbl U3 OJHOTO M TOTO K€
matepuaia. Macca kakoit Mozenu 6opie?

8. Pemienne cucteM Tpex JMHEWHBIX YpPAaBHEHUW C TpPEeMsI HEU3BECTHBIMH C
MTOMOUIBIO ONPEAEIIUTEIICH.

0. [TonsiTHE O CITy4aliHOM COOBITUM U €TI0 BEPOSITHOCTH.

10.  Haiitu uHTepBalBI BO3pacTaHus U yosBauus Gpyrkimn f(x) = x> —2x =6

11.  Ilnomanms MOBEpXHOCTH CEPHI.

12. Boruucnurs: A;

A

13. Haiitn nmuny Bektopa: a = (10;5)
8



14.
15.

16.
17.

18.

mapa.

19.

20.
21.
22.

I'eomeTprueckuii CMBICI ONPENETICHHOTO UHTETpaa.
=0

5
. 2 2x
Pemmts ypaBHeHuHE: x° +|;

OnpenesieHHbIN HHTErpaJl U €r0 CBOKMCTBA.
Haiitn npousBoaHy10: f(x) = sin(x —4x)
O6wem mumuHapa. O6bem nupamubl. OobeM npuszMbel. O6beM KoHyca. O0beM

~ . 1
Haiitu unrerpai: J‘[3xs 208X+ — jdx
CoS X

[Tnomaae moBepxHoOCTH KyOa 48 cm.? Haittu 06beM KyoOa.
[Tnomane MOBEPXHOCTH MUPAMHUBI.
Pewienne cucremM IByX JIMHEHHBIX YPAaBHEHUN C JBYMs HEWU3BECTHBIMU C

MTOMONIBIO OMPEACIIUTEIICH.

23.
24.
25.

26.
27.
28.

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

HaubonsIiiee 1 HauMeHbIlee 3HaYCHUE (PYHKIIUH.

Haiitu rutornaab GUryp OorpaHHYCHHON JTUHUAMU: ) = 2X — x’ y=20
[Ipon3BoHas KOTaHIeHca.

[Tnomane MOBEPXHOCTH IPU3MBL.
B ypue 7 6enbix u 5 yepHbIX mapoB. HallTu BeposATHOCTH TOTO, YTO Haynady

BBIHYTBIN 1IAP YEPHBIM.

29.
30.

31.
32.

33.

34.
35.

36.
37.
38.

39.
40.

41.
42.

43,
44,

45.

46.
47.

OkcrpemyM pynkuuu. McenenoBanue pyHKIUN HA SKCTPEMYM.

Brerancauts OIMpPCACIIUTEIb: |1 3 1

0 4 -2
1 2 -1
Teopema Bo3pactanusi 1 yObIBaHUS (QYHKIHH.

[Tap u cdhepa. BzanmHoOe pacmonoxeHne mI0CKOCTH B CPEPHI.

Haifti miomans GUTYpsl OrpaHUYEHHOH THHUAME V = 6X — X~ y=0

JnuHa BexTopa. Yrosl MeX1y BEKTOPaMH.

Konyc. [Tnoniaas moBepXHOCTH KOHYCA.
3

Haiitu nuaTerpat: I (4x — 2 )x
0

Bexkrop. JleicTBuUs HaJ BEKTOpaMHU.

Humuaap. [nonaas moBEepXHOCTH HMJIMHAPA.

o 1
Haiitu kxpuTHdeckue TOUK: f(x) = —x° —3x

YpaBHeHHE KacaTenbHOM K TpaduKy QyHKIUH.
[Mupamuna. CBolicTBa napasieabHbIX CEUEHUI B MUPAMUJE.

Beruucnuts onpenenurens: 2 05
13 16

0 —1 10
[IpousBoaHas kocunyca. [IpousBoanas cunyca. [IponsBoHas TaHreHca.
[Tpuszma. Buasl nmpusm.

8-7

5

JByrpanHsiii yrois. M3smepeHue nByrpaHHbIX yIJIOB.

HaGupass Homep Ttenmedona, aboHeHT 3a0bu1 Mdpy ¥ HaOpasn ee Hayaady.

Brruncnurh:

Haiitu BeposiTHOCTH TOTO, 4YTO HabpaHa HyxHas nmudpa.

48.
49.

[TpousBoaHas mokazaTenbHOU QyHKIMHU. [Ipon3BOAHAS CTETIEHHON (DYHKITHH.
OceBoe cedyeHMe IWINHIpPA KBAaApaT, AUaroHaiab KOToporo pasHa 4 cMm. Haittu

00beM IIUHIIpA.



50.  IIpousBonmHas CIOXKHON (PYHKIHH.

51. OcCHOBaHUEM MHUPAMUJBI CIIYKHUT MPSAMOYTOJIBHUK CO CTOPOHAMHU 6 ¢M U § CM.
Kaxnoe 6okoBoe pedpo 13 cm. Haiitu 00beM nupamusl.

52.  Haiitu 06bem mapa paguycom 1 m.

53.  Beruucmurs CZ;C;

54. YpaBHEeHHE NPAMOMU, INPOXOAAIIEH 4Yepe3 JaHHYK TOUYKY HMEpHEHIUKYIISPHO

JTAHHOMY BEKTOPY.
55.  Haiitu npousBomuyo: f(x) = (3x +3)°
56.  Haiitu unterpan: I(j_ o )dx

57. YpaBHeHUE NPSIMOI TPOXOIAILIEH Yepe3 IBE TOUKH.
58. Beruncnurs: 12:-11
o
59.  Haiitu unTerpain: J(6x2 —3sin x +2e" }Ix
60.  IIpsamoyromnbHas cucteMa KoopAuHAT. [leficTBUS HaJg BEKTOpaMHU 3aJaHHBIMHU
CBOMMU KOOPJIMHATAMHU.
61.  Oo0pa3yromas koHyca 10 cM ¥ HaKJIOHEHA K IIOCKOCTU OCHOBAHUS O] YIIIOM

30°. Haiitu S moyiHOrO KOHYyca.

62. Haiitn npousBognyro: f(x)=2cos(3x —3)

63. [TepBooOpaznas. Materpan. HeonmpeneneHHbIi HHTETpal U €T0 CBOMCTBA.
i=(32), b = (-4

64. Haiitu ckansipHO€ nMpou3BeIeHHE BEKTOPOB:
65.  Haiitn npoussogmyto: / (¥) =31g2x

66. [IpousBogHas yacTHOrO.

67.  Teopema cioxKeHHs BEPOSITHOCTEH.

68. Ha «kaproukax wnamucanel OykBel A, B, K, M, O, C. Kaprouku
NEPpCMCIINBAIOTCA U paCKIIaIbIBAOTCA B pPA. KaKOBa BCPOATHOCTD, UTO NOJTYUUTCA Mocksa.

69.  IIpousBonHas morapumMuueckor QyHKIUH.

70.  Maremaruueckoe 0XKHIaHHE.

71.  Ilnomams moBepxHOCTH KyOa 56 cM”. Haiitn 06beM Kyoa.
72. [Tapannenenunen u ero CBOMCTBA.

73.  Haiitu uaTerpan: J‘(6x2 + 8cosx)flx

74.  Ilpom3BoxaHasi CIOKHOU (YHKLIUU.

75. Hucnepcus caydailHON BEJTUYMHBI.

76.  Tosap crout 1200 py0., y Bac JTUCKOHTHas KapTa Ha CKUAKY 3%, 32 CKOJIBKO
BBI IprOOpeTeTe TOBap?

77.  OmnpeneneHHbl nHTErpan. MeToapl peleHusl.

78. SBnsgercs I YUCJIO 2 KOpHEM YpaBHEHMUS:

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

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

82. Haiftn murerpar: | (3 2 J% tngdx

83. PackpsITh cko6KM ¢ momompio bunoma Helotona: (x +2)°.
84.  Boruucauts: log, 81, log, 16.

2
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85.

Meroasl pelICHUs CHUCTEM JIMHEHMHBIX YPAaBHEHHMM C TPEMs HEU3BECTHBIMU

(OOBSICHUTH OAWH M3 METOJIOB).

86.

87.

88.
89.

90.

Hapucosats rpaduk Gpyuxuun: y = 2(x —3)> —4;
OnpenenuTh YeTHas i QYHKIM: y = 3X° — X .

Mertozsl peiieHys CUCTEM JIMHEMHBIX YPAaBHEHUN C IBYMsI HEU3BECTHBIMU.
Hapucosars rpa¢uk pyHKImn: |, é(" 134

3 3 1
Borunciuts: 325, 162, 492 +4°

11



Tembl HHAUBUAYAJIBbHBIX MPOCKTOB MO AMCHMIIJIMHE: «MareMaTHKa: a.nreﬁpa,
HavYa/ia MATEMATHICCKOIo aHA/In3a, recoMeTpus»

1.

[IpakTHyeckoe NPUMEHEHHWE MPOU3BOJHOM MPH BBIYUCICHUSAX PA3IUYHBIX

TCOMCTPHUICCKUX U (I)I/ISI/I‘-IGCKI/IX BCINYUH

2.

[IpakTHyeckoe NpUMEHEHUE HHTErpaja TMpPU BBIYUCICHUSAX PA3TUYHBIX

TCOMCTPHUICCKUX U (I)I/ISI/I‘-IGCKI/IX BCINYUH

3.

O NN bk

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CpenHue 3Ha4Y€HUs U UX IPUMEHEHUE B CTATUCTUKE

[IpaBunbHbIE U TONYNPABUIBLHBIE MHOTOTPAHHUKH

KoHnueckue ceueHns U UX IPUMEHEHUE B TEXHUKE

Bexkropa (kpoccBopn)

MHOrorpaHHuK"

Hctopus norapugpmon

Uctopus uncen

WNuTepecHbie GpakThl U3 MaTEeMaTHKU

Uctopusa matematuku B Poccuu

Maruueckue KBaapaTbl

Bennkue mateMaTuku

O0paboTka, aHAIHU3 ¥ HATJISATHOE MPEACTABICHIE CTATUCTHYECKUX JTaHHBIX
CrepeomeTpuyeckue Tena

Ucropus uncna [Tu. UaTepecusie hakTel o yucie [1u
TpuroHomeTpust B OKpY>KaroleM MUPE U )KU3HU YEIIOBEKa
Maremaruka 1 MaTeMaTHUKH B roabl Bennkoi OTeuecTBEHHON BOMHBI
3aHuMaTeNbHbIE TOJIOBOJIOMKH MUpa

IIponieHTBI BOKPYT HAcC

3ameuarenbHblie KpuBble: Po3bl ['pannu u ciupanu.

12



2.2 TemaTnuyeckuii IUVIaH W coAepkaHue y4eOHOH IUCHUILIMHBI «MaremaTnka:
ajaredpa, Ha4yaj1a MaTeMaTHYeCKOI0 AHAIN3A, TeOMeTPHsD)

HaumeHoBaHue
pa3aesioB U TeM

Conep:xanue yueOHOr0 MaTepHaJia,
JabdopaTopHble padoThl M MPAKTHYECKHUE
3aHSATHS, CAMOCTOSITeJIbHAsI padoTa
o0y4aromuxcs, KypcoBasi padora (IIpoeKT)

O0ne
M
4acoB

Bcero yacon

Ypose

M3 nux
HHTEpa
KTHUBHDI

Hb
0CBOC
HHUA

1

2

6

7

Paznen 1. Anreopa

48

34

4

BBenenue

MaremaTka B HayKe, TEXHHKE, SKOHOMHKE,
MH(POPMALIHOHHBIX TEXHOJIOTHSIX u
MpakTuiecko aestenbHocTU. Llenn u 3amaun
M3y4eHHs ~ MaTeMaTHKH  TPH  OCBOCHHY]
npodeccuii CI1O u cnenmansrocteit CI10.

Tema 1.1. Pa3zBurue
[MOHATHS O YHCIIE

PazButrie TmoHATHS O uucie. lLlempie H
[palliOHaNbHbBIC YKca. J(eliCTBUTENbHBIC Ynca.
[TpuOKeHHBIC BEIYUCIICHUS.

3agadn Ha TIPOIICHTHI.

KomruiekcHble uncha.

10

\S}

Tema 1.2. KopHn,
CTCTICHU 1
imorapuMbI

Kopuu u crenenn. KopHu HaTypaibHOM cTENeHH
M3 dYnciaa W uX cBoWctBa. CremeHW ¢
[PAIMOHABHBIMH ITOKA3aTEJISIMU, X CBOWCTBA.
CTeneHU C JEUCTBUTEIBHBIMHU IOKA3aTEISAMH,
CBoiicTBa  CTENEHM C  JCHCTBHUTEIHHBIM
[OKa3aTeJIeM.
Jlorapudm. Jlorapudpm uymcma. OcHOBHOE
nmorapuMuyIeckoe TOXKAECTBO. JlecATUUHBIC H
HaTypaibHbIe JorapudMmel. [IpaBmia nelcTBwiA
morapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeobpazoBanne anreOpanmdecKuX BBIPAKCHUH,
[IpeoOpazoBanue paloHaNbHBIX,
MppaIlMOHATBHBIX CTCIICHHBIX, IOKA3aTEIbHBIX H
imorapuMHYECKUX BBIPaXKCHHI.

N oI B~

N OIN A~ \S]

IpakTHYecKue 3aHATHS

ApudMeTHYCCKHEe IEHCTBHS HAJ YHCIIaMH,
HAXO0XKJICHUC MIPUOIVKEHHBIX 3HAYCHUH
BEJIMUMH M TOTPELIHOCTEW  BBIUMACICHUN
(a0COMIOTHOM M OTHOCHUTENIBHOM), CpaBHCHHE
YUCIIOBBIX BBIPAKEHUI.

Brruucienue i CpaBHEHHUE KOpHEH,
BrImmorHeHNE pacyeToB ¢ paguKaTaMH.
HaxoxneHme 3HAYCHHUH CTCIICHEH C
pallMOHANIBHBIMU ~ TIoKa3arensiMu.  CpaBHEHUCE
CTCIICHCH.

[IpeoOpazoBanus BBIpAXKCHUH, COIEPIKAIINX|
CTCIICHU.

Haxoxmenue  3HaueHuidl  jorapupmMa 10
MMPOW3BOJIBHOMY  OCHOBaHHWIo. llepexom  oT
OJIHOI'O OCHOBaHUS K Jpyromy. Brerumcienue u
cpaBHeHUe ynorapugmos. JlorapudmupoBanue u
IMOTCHITNPOBAHNUE BBHIPAKCHHA.

[TpuOnKkeHHbIE BEIYUCICHUS

13
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CamocrosiTesibHAsE paldoTra oO0ydarommxcs:
HanucaHue J0KJIa/J0B, CO3[IaHUE IPOEKTOB

14

Pa3znen 2. OCHOBBI
TPUTOHOMETPHH

36

24

OcHOBHBIC MOHATUS. Paauannas mepa yria,
Bpamartensnoe amwkeHue. CHHYC, KOCHHYC,
TaHTeHC W KOoTaHreHC uucia. (OCHOBHEBIE
TPUTOHOMETPUUECKHE TOXKIECCTBA.

DopMynbl npuBeacHUs. DOpMyNbl CIOKECHUA.,
Dopmyiibl  ynBoeHUsT POPMYJbI TTOJOBUHHOTO
yTaa.

[IpeoOpazoBanus MPOCTEUIINX|
TPUTOHOMETPUUECKHUX BBIPAKCHUH.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYECKHUX
(YHKIMIA B TPOM3BEACHHE W IPOW3BEICHUS B
cymMMmy.  BbIpaxkeHHe  TPUTOHOMETPUUECKUX|
(yHKIIM ~ 4yepe3  TAaHTeHC  MOJIOBHHHOTO
ApryMeHTa.

[TpocTeifiiiie TPUrOHOMETPUUECKUE YPABHEHHUS.
ITpocreiiiue TPUTOHOMETPUUECKUE
HEpaBEeHCTBA.

OOpaTHBIE  TPUTOHOMETPUYECKHE  (PYHKIIHU.
IApKCHUHYC, ApPKKOCHHYC, ApKTaHTeHC,
ApPKKOTaHTeHC.

14

o

N9}

14

\S]

\S]

IIpakTHYecKue 3aHATHSA

PanyaHHbBI METONT U3MEPEHUS YTIIOB BpaIlCHUS]
M CBiI3b C TpamgycHoil Mepoil. OCHOBHBIC
TPUTOHOMETPUYECKHE TOXIECTBa, (HOPMYIIB
CJIOKCHUSI, YABOCHUS, MPEeoOpa3oBaHUEC CYyMME]
TPUTOHOMETPUUECKHUX GyHKIHI B
Mpou3BeieHNe, peoOpa3oBaHre MPOU3BEACHNS]
TPUTOHOMETPUYCCKUX  (PYHKIUH B  CYMMY.
OOpaTHbIE  TPUTOHOMETPUUYECKHUE  (DYHKIUU:
APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Perienue TpUrOHOMETPUUECKUX YPABHEHUH.
PelieHre TPUTOHOMETPUYECKUX HEPABEHCTB.
Permenne TPUTOHOMETPUIECKIX CHUCTEM|
YpaBHEHUH

—_ N

N\

N

KonTpoabHas padora

CamocrosiTesibHAsE padoTra oO0yvyarommxcs:
HaIMcaHue JOKJIaJ0B, CO3JaHHE IPOEKTOB

12

HX  CBoiicTBa
rpaguku

Pasnen 3. @ynkunu,

"

28

16

Oynkiuu. O01acTh ONpeNeIeHUs 1 MHOXKECTBO
3HaueHuil; rpadpuKk (QYHKIUH, TTOCTPOCHHE
rpadukoB (QYHKIUH, 3alaHHBIX Pa3TUYHBIMH
CITIOCO0aMHU. CaolicTBa GYHKITUN.
MOHOTOHHOCTS, YETHOCTD, HEYETHOCTD,
OTPAaHUYCHHOCTb, IEPUOANYHOCTE. [IpoMexyTKH
BO3pacTaHus W YOBIBaHWS, HauOOINBIIEEe U
HaVMEHBIIIeE 3HAYCHHS, TOYKH DKCTpeMyMa.
['padmueckas UHTEpIpeTaIus. [Ipumepsr
(DYHKITMOHAIBHBIX 3aBUCUMOCTEH B PEaNIbHBIX
mporieccax W SBICHUSX. Apudmerndeckue
oTiepauy Hai QyHKITUSIMH.

Crnoxnass QyHkuus (kommnosuuusi). [loHstue o

14




HETIPEPBIBHOCTU (PYHKIHIH.

OoOpatHbie Qyukiuu. O0macTh onpeaeacHus U
00J1aCTh 3HAYEHUH 00paTHON QPYHKIHH.

['padux 0O6paTHON QYHKIHH.

CTereHHbIe, MMOKa3aTeNbHbBIC, JIOTaApU()MIUIECKHE
U TPUTOHOMETPUYIECKHE (PYHKIIHH.

Omnpenenenusi (QyHKOMHA, HX CBOHCTBa W
rpaduKu.

[MpeoOpazoBanust rpaduxoB. IlapaienbHbIi
MEpPEeHOC, CHUMMETpPUSl OTHOCUTENBHO  OceH
KOOPAWHAT U CHMMETPHsI OTHOCHTEIIFHO Hayana
KOOpAMHAT, CUMMETPHUSI OTHOCUTEIBHO IPSMOH
y = X, pacTshKeHHE M CXaTue BJOJIb OCeH
KOOpJAMHAT.

IpakTHYecKkne 3aHATHSA

[Tpumepbl 3aBUCHMOCTEN MEXy MEPEMEHHBIMU
B  peanmbHBIX  IpOLEccax M3  CMEXKHBIX
TACLIVTUIVH. Onpenenenue (hbyHKIHIA,
[MoctpoeHne u uteHHe TIpadUKOB (YHKIIHA,
Hccnenopanne (yHkiuu. CBOWCTBA JTMHEHHOM,
KBaJpaTHYHOH, KyCOYHO-TMHEHHOW W IpOOHO-
IMTUHEITHOM (hyHKIIHH. HenpepoiBHBIE U
repuonnyueckue GyHkimu. CBoiicTBa U Tpaduky
CHUHyCa, KOCHHyCa, TaHI'€HCa M KOTaHI€Hca,
O6patHbie QyHKIMKM U uX Tpaduku. OOpaTHbIE
TPUTOHOMETPHUUIECKUE (byHKINN,
[IpeoOpazoBanus rpaduka ¢$yHKIUH,
[apmonnueckre  konebanus.  [Ipuknanzbie
3a1aum.

CamocTosiTeIbHAsE padoTra 00y4alomIUXcs:
HaTHCaHWe JOKJIaJI0B, CO3/[aHNE MPOSKTOB

12

Paznea 4. Hauana
MaTeMaTHYeCKOro
aHAJIN3a

102

70

12

Tema 4.1.
T[MocienoBaTeIbHOCTH

ITocnenoBarenpHocTd. CrocoObl 3amaHusa U
CBOMCTBA YUCJIOBBIX IIOCIEN0BATEILHOCTEN.

[MonsTe o0 Tmpenene IMOCIEA0BATECILHOCTH,
Cy1ecTBOBaHHE npeaena MOHOTOHHOH
OTpaHUYCHHON [OCJIEAOBATEILHOCTH.,
BeckoHeyHO  yOBIBamOmIas  reOMETpPHUECKas
[IPOrPECCHS U €€ CyMMa.

N A

IpakTHYecKue 3aHATHS

JucioBasg IIOCIEIOBATEIBHOCTb, CIIOCOOBI €€
3amanus. Unensl mocnenoBatenbHocTU. [penen
[MOCJIEAOBATEILHOCTH.

BrIarcieHne mpeaeinos.

N A

15




Tema 4.2. OCHOBBI 18 18
nudpepeHunanbHoro [Tpoussoanas.  IloHATHE O  NPOU3BOAHON 2 2
MCYHCIICHUA (YHKLIMH, ee TeoMeTpUuecKuil U (u3nvecKuid

CMBICTI. YpaBHCHHE KacaTelbHON K Tpaduky|

(byHKIINN.

[Tpowm3BogHBIC CYMMBI, pasHocTH, 2 2

MPOU3BEICHHS, YacTHBIE. [IpousBoaHbIe

OCHOBHBIX AJIEMEHTAPHBIX (hyHKITHIA,

[IpuMeHeHE TPOM3BOTHOW K HWCCICAOBaHHMIO 6 6

(byHKUIN] u IIOCTPOEHHUIO rpaduKoB.

[IponsBoaHbIe 00paTHOM ¢dbyHKIMHT u 2 2

KOMITO3UIIMN (DYHKITUH.

[IpuMepsl HCIIONB30BAHUSA TPOM3BOAHOW sl 2 2

HAaXOXJICHUS  HAWIYYIIEro  pPEImICHUs B

MPUKJIaTHBIX 33/1a4ax.

Btopass mpousBomHAas, €€ TEOMETpPHYCCKHH u| 2 2

(bU3UIECKUil CMBICI.

Haxoxxnenue CKOpOCTH s mnpouecca, 2 2

3a1aHHOrO (hOPMYJIOH U rpadhuKOM.

IpakTH4eckue 3aHATHS 19 19

Haxox1eHre Ipon3BOIHBIX. 2 2

ITpousBoaHas: MEXaHUYECKUM 0 2 2

FEOMETPHUYECKHIA CMBICIT IIPOU3BOTHOH.

YpaBHeHHE KacaTelbHOM B 00IIeM BUJE. i 2

[Mpapuia u ¢opmyasl auddepeHIMpoBaHHUs, 4

Tabimia TIPOU3BOAHBIX 3JIEMEHTapPHBIX

(yHKLUI.

HaxoxieHue  HawOONbIIEro, HAUMEHBIIETO 6 6

BHaYeHWsI W  DKCTPEMAIbHBIX  3HAYCHHH

(yHKITMH, TOYEK Tieperuoa.

VccnenoBanue ¢yHKIMH  C MOMOIIBI), 3 3

MPOU3BOJIHOM.

KoutposnHasi padota 1 1
Tema 4.3. OcHOBBI 12 12
MHTErPaIbHOTO [epBoobpasHas dynkumss. Heompenenenusiii 2 2
MCIHCIICHHS MHTETpajl U €ro CBOMCTBA.

MeTob! WHTEIPUPOBAHUS. Tabnuua 2 2

MHTETPAJIOB.

[IpuMeHeHre ONpPENENICHHOTO HMHTerpana s ¢ 6

HAXO0XICHUS 10 In KPUBOJIMHEHHOH]

rpamenuu. @Popmyna Herorona—IJlelibHuna.,

[Ipumepsl IPUMEHEHUs UHTErpajia B ¢Gu3uke u| 2 2

FCOMETPHH.

TpakTHYECKHE 3aHATHS 12 12

Brrurcnenne HeonpeAeNeHHOTO HHTerpaja 4 4

Brruncnenne onpeaeneHHOro HHTErpaia 4 4

[puMeHeHHe  HWHTErpaja K  BeIUMCICHHIO 4 4

(bM3MYECKUX BEIMYUH M TUIOIIAJICH.

CamocrosiTeibHasi paGora oOy4amomuxcs: 32

HalicaHue MOKIaaoB mo TeMme: «lIpmroxenue
POU3BOAHON B MIPOU3BO/ICTBCHHBIX|
mporieccax». [lombop TpakTHYECKUX —3ajad
[peraeMbIX C IMOMOINBI0 MHTErpaioB. Co3naHue
[IPOEKTOB.
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Pa3znean S.
'YpaBHenus n
HEepaBeHCTBA

38

30

YpaBHEeHHA u CUCTEMBI YpaBHEHUH.
PanmonanbHble, MppanoHaIbHEIE,
MoKa3aTelbHbIC H JIOTApUPMUICCKHE YPaBHCHNUS]
1 cucTeMbl. PaBHOCUIBHOCTH  ypaBHEHMH,
HepaBeHCTB, cucTeM. OCHOBHBIE MpPHEMBI UX
pemieHnss  (pa3lio)kKeHHE ~ Ha ~ MHOXHUTEIH,
BBEJICHUE HOBBIX HEW3BECTHBIX, IOJCTAaHOBKA,
rpaduuecKuit METON). Hepasenctaa.
PanmonanbHble, MpparoHaIbHEIE,
MOKa3aTeNbHbIC u norapuMadecKue
HepaBeHCTBa. OCHOBHBIE NPUEMBI UX PELICHMUS.
Mcronp30BaHle CBOMCTB M I'padUKOB (BYHKIIHH]
Mpy pelIeHuN ypaBHEHUN U HEPABEHCTB. MeTo
MHTEPBAJIOB.

CrcTeMBbl ypaBHEHUH C ABYMSI HEM3BECTHBIMH.
M300pakeHrE HAa KOOPIWHATHON IUTIOCKOCTH
MHO>KECTBA PEIICHUN YpaBHEHUH M HEPABEHCTB
C IByMsI IEPEMEHHBIMH U UX CUCTEM.

NS S -]

N oo

\S]

IpakTHYecKue 3aHATHSA

PetieHre parmoHaIbHBIX YPABHEHUM.

Permenne panoHaTbHBIX HEPABEHCTB.

Penienue nppaimoHaibHbIX YPaBHEHHM.
Petienre uppannoHanbHBIX HEPABEHCTB.
PerieHre nppalliOHANBHBIX CUCTEM YPaBHEHUM.
Penienue noka3aTeabHbIX YPaBHEHUH.
Permenne moka3aTenbHBIX HEPABEHCTB.
Pemenne norapupMuveckux ypaBHCHUH.
Pemenwne norapuMuaeckux HEpaBEHCTB.
Pemenne JOTapU(MHIECKAX
YPaBHEHHI.

CHUCTEM|

DR OR

PR RN RN

CamocTosiTeIbHAsI pa0oTa 00y4aloMXCsl:
Perrenre cucTeM JIMHEHHBIX anTreOpanvIecKux
ypaBHeHUH MeTogom Kpamapa, ['aycca

Paznen 6.
IKomOuHaTOpuKa,
CTATHCTHKA U
Teopus

ReNnOGTHOCTON

27

18

Tema 6.1. DnemMeHTHI
KOMOMHATOPUKU

OCHOBHBIC TIOHSTHSI KOMOMHATOPUKH. 3a7a9d Ha|
MOJCYET YHCIIa pa3MEeNIeHHH, MepecTaHOBOK,
coueTanuii. Pemienue 3amau  Ha mepebop
BapHaHTOB.

Dopmyna  OmHOMA
OMHOMUHAITEHBIX
Tpeyronbuuk Ilackans.

Hrrotona.  CBoiicTBa
K03 PHLIMEHTOB.

[\S RN

IIpakTHYeckoe 3aHsITHE

PasMelnienus, coueTaHuss U  IEPECTAHOBKH.
bunom HetoToHa wu TpeyronpHuk [lackans,
ITpuxnagHbie 3a1a4u.

Tema 6.2. DneMeHTHI
TEOpUU
BEPOSITHOCTEH

CO6I>ITI/I€, BCPOATHOCTDH CO6I>ITI/I$I, CJIOKCHHUEC W

[YMHOKCHUC BepOHTHOCTeﬁ. Ilonstue 0|

17
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HE3aBUCUMOCTH COOBITHIA.
JluckpeTHass ciy4yaiiHas BeJIWYMHA, 3aKOH €€
pacnpeneneHus. UuCIOBBIE XapaKTEPUCTHKH
MUCKPETHOM ciy4aiiHol BenuuuHEL IloHATHE O
3aKOHE OOJIBLINX YUCE.

IIpakTHYecKkoe 3aHATHE

Kraccudaeckoe onpesenenne BepoOsITHOCTH,
CBOMCTBa BEPOSITHOCTEN, TEOpEMA O CYMME
BEpOATHOCTEN. BhIuncienne BeposiTHOCTEN.
[TpuknagHbie 3a1a4u.

Tema 6.3. DneMeHTEI
MaTeMaTHYECKOMN
CTATUCTUKU

FeHepaanaﬁ COBOKYITHOCTD, BBI60pKa, cpeaHee
apI/I(l)MeTI/I‘IeCKOC, MEauaHa.

[lonstue o 3agadax MaTeMaTU4YeCKON
CTaTUCTUKHU.

N A

I[IpakTH4eckoe 3aHATHE
[IpencraBieHne YUCIOBBIX JAHHBIX.
[IpuknagHble 330a4H.

CamocTosiTeIbHAs padoTa 00yYarouuxcs:
M3yYeHUE U HAITMCAHUE KOHCIICKTA 110 TeMaM:
«Jlucmepcust u cpenHee KBaApaTHIeCKoe
OTKJIOHEHUE CIIy4ailHON BeTUYUHBIY, «IloHsATHE
0 KOPPEJISIIHASIX O PETPECCUSIXY.

Pasznen 7.
["eomeTpust

94

70

Tema 7.1. Ilpsimbre u
TUIOCKOCTH B
MPOCTPAHCTBE

B3anmHOE pacmnonokeHue JByX IMpsMBIX B
MPOCTPAHCTBE.  YTol  MEXIy  IpAMBIMH.
Bzanmuoe pacnosoxeHne TIPSIMBIX u
miockocte.  IlapamiensHOCTs  mpsAMOH U
miockocTH.  [lapannenbHOCTh  MIIOCKOCTEHA,
[TeprieHANKYISIPHOCTH IPSIMOM U TJIOCKOCTH.
[MepieHAUKYISIp W HaAKJIOHHAA. YTON MEXIY|
MPsIMOM U IMJIOCKOCTBIO. [IByrpaHHBIi yrouI.
'Yron MEXTY MJIOCKOCTSIMHU.
[TeprieHAMKYASIPHOCTH JIBYX IJIOCKOCTEH,
Teopema 0 Tpex MEPIEHINKYIAPAX.
JIByXrpaHHBIi Yrodl M €ro H3MEpEHHeE,
IMTMHEHBII yroi JIBYTPaHHOT'O yria.
[lepnenaukynspHble mIockocTH. PaccTosHue o7
TOYKH 10 TUIOCKOCTH. PaccTosHuE oT npsiMoit 10
rIockocT. PaccTossHE MeX Ty mapaiiebHbIMH
IIOCKOCTSIMH. Paccrosiane MEXKTY|
CKPEILMBAIOLTIMUCS MIPSIMBIMH.
['eomeTpryeckue npeoOpa3oBaHus]
MPOCTPAHCTBA! napasuIeIbHbBIN TepeHoc,
CUMMETPHS OTHOCHUTEIBHO IJIOCKOCTH.,
[lapannensHOEe  mpoekTupoBaHue. [lmomany
OPTOTrOHAJIBLHOM MPOEKIUH.

M300pakeHne NpoCTPaHCTBEHHBIX (QUTYP.

14

14
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Tema 7.2. 12 12
KoopauHatel CKalsIpHBIE W BEKTOpPHBIC BENIWYMHEL Momyns 4 4
BEKTOPHI BekTopa. PaBeHCTBO BekTOpoB. CrokeHHE U
BEIUUTAHHUE BEKTOPOB. YMHOXCHHE M JCIICHHUE
BEKTOpA Ha CKaJIAp.
CkalsipHOE TIPOM3BEICHHUE IBYX BEKTOPOB., 2 2
PaznoxeHue BeKTOpa Ha IUJIOCKOCTH TO ABYM| 2 2
HEKOJUTUHEAPHBIM HAIPABICHUSM
JlekapToBa IpSIMOYTOJIBHAS CUCTEMa KoopAauHat 2 2
Ha mIockocTd. KommanapHbie BEKTOPEIL.
[IpssmoyronpHass  cucTeMa  KOOpAMHAT B 2 2
MPOCTPAHCTBE.
IIpakTHYeckoe 3aHATHE 6 6
JleiicTBUS HaJ BEKTOpaMH 3aJaHHBIMU CBOMMH| 2 2
KOOpJIMHATAMHU.
'Yron Mexnay BekTopamu. Gopmyna paccTosiHUs| 2 2
MEXTy IBYMS TOUYKaMH.
YpaBHeHUE TIPAMON HA TIOCKOCTH. OKPY)KHOCTH 2 2
1 ee ypaBHEHHE.
Tema 7.3, 14 14
IMHOTrOrpaHHHKH Bepmunbl, peOpa, TrpaHd MHOTOTpaHHHMKA| 2 2
Pa3BepTtka. MHororpanusle yribel. Beimykiele 2 2
MHOTOTpaHHHKH. Teopema Ditnepa.
[Mpusma. Ilpsmas w® HakIOHHas Tmpusma., 2 2
[paBunbHas npusma. [lapamienenunen. Kyo.
[Mupamuga. [IpaBuiapHas mupamMuga. YcedeHHas| 2 2
nupamuga. Tetpasp.
Cummerpun B KyOe, B mapamienenuiene, B 2 2
MpU3Me U TUpaMU7Ie.
CeueHust KyOa, IPU3MbI U IHPAMHUIBI. 2 2
[IpencraBnenne 0 MpaBWIBHBIX 2 2
MHOTOTpaHHUKaX (TeTpaszape, KyOe, OKTasmape,
[T0JIeKadIpe ¥ HKOCAadIpe).
Tema 7.4. Tena u 10 10
[IOBEPXHOCTHU [unuHp 1 KOHYC. 2 2
BpaITCHUS Yceuennwnii  koHyc. OcCHOBaHHME, BBICOTa, 2 2
0OKOBast MOBEPXHOCTh, 00pa3yoIIas, pa3BepTKa.
OceBble CeYeHHS W CEUEHHS, MNapajuieNbHble 2 2
OCHOBAHHIO.
[lap u cdepa, UX CCUCHHUS. 2 2
KacarenpHas TUIOCKOCTH K cdepe. 2 2
Tema 7.5. U3mepennsnO0beM u  ero u3MepeHue. MHTerpanbHas]
B TCOMETPUU hopmyna oObema.
IIpakTHYecKkoe 3aHATHE 12 12
Dopmynsl o0beMa W Iom@aM  Kyoa, 4 4
MPSIMOYTOJIBHOTO  TIapajlIeNIeNuIeia, TPU3MBL,
ATHHIPA.
DopMmynsl 00beMa M IUIOIIAAM NHPAMHIBL| 2 2
Dopmynsl 00beMa W IUIOIIAAM TOBEPXHOCTEH 2 2
IMHApa U KoHyca. Dopmynsl o6beMa mapa u
MUIOIIAAN CEPHI.
[Mogobue  Tem. OTHoeHus wiomaney 2 2
ITOBEPXHOCTEH M 00HEMOB ITOAOOHBIX TEI.
M ToroBelii TECT 2 2
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CamocTtosiTesibHast padora oOyyaromuxcsi: 24
HalMCaHWe JOKJIAJ0B, CO3JaHHE TIPOEKTOB,
COCTaBJICHHE KpPOCCBOPIIOB, CO3/1aHue
Mpe3eHTannui
Koucynmprammu Haxoxnenue TIPOM3BOIHBIX pa3nmuuHbx| 2
(byHKITHI
OO6mIas cxeMa uccienoBaHus (QyHKITHMA 2
Brrurcnenne HeonpeaeNIeHHOTO HHTerpaja 2
Brruncnenne onpeneneHHoro nHTerpaa 2
Pemenne pasnuyHbIX ypaBHEHUI 2
Haxoxnenue TUIOIIA e u o0BemMoB| 2
MHOTOTPaHHHUKOB
PerieHre sK3aMEHAITMOHHBIX 3a/1a4 2
Bcero: 387 262
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3. YCJIOBUS PEAJIMBAIINN YYEBHOM JUCIHUIIINHBI

3.1 TpeOGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHUuIo

Y4eOHbI TpollecC MO TUCIUIUIMHE TPOBOIUTCS B KaOuHETe, 00OpymOBaHHE Y4eOHOTO
KaOuHeTa:

- pabouee MecTO MpernoaBaTes;

- TIOCAIOYHBIE MECTa MO KOJIMYECTBY (TI0 KOJIMYECTBY OO0 yJArOIINXCS);

- YICHHYECKas JJOCKa,

- CTEH]IBI;

- TEJIEBU30D;

- MAaKeTbl TEOMETPUUYECKUX QUTYP.

3.2 UudopmannonHoe odecriedeHne 00ydeHust

ITepeyennb y4eOHbIX n3aaHuii, UHTepHET-pecypcoB, JONOJHUTEIbHON JUTEPATYPHI

OcHoBHasn JIUTEpaTypa

MartseeBa, T. A. Maremarunka : yueoHoe nocooue aisg CI1O / T. A. Matseea, H. I'. PeokkoBa,
JI. B. llleBenena ; nmon penakmueit [[. B. AnexcannpoBa. — 2-e¢ u3a. — Caparos, ExaTepunOypr :
[IpodobpazoBanue, Ypansckuii penepansubiii yausepcurer, 2019. — 215 ¢. — ISBN 978-5-4488-
0397-0, 978-5-7996-2868-0. — TekcT : 37MeKTpOHHBIN // DnekTpoHHO-OMONMHoTeuHass cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87821.html

JlonotHUTeILHAS JIUTEpaTypa:

1. T'ypesnoBa, K. H. Maremarnueckuii ananus : ydeOHoe mocobume mis CIIO / K. H.
I'ypesinoBa, Y. A. AnekceeBa, B. B. bospmmuoB. — 2-¢ uszn. — CapartoB, ExatepunOypr :
[IpodoOpazoBanue, Ypansckuil Gpenepanpubiii yausepcuter, 2019. — 330 c¢. — ISBN 978-5-4488-
0396-3, 978-5-7996-2870-3. — TekcT : 3JMeKTpOHHBIN // DnekTpoHHO-OMONMHMoTeuHass cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87824.html

2. leBanauna, O. 5. Hayana Mmaremarndeckoro ananusa : yaeonoe mocoowue aius CI1O / O. 4.
[Hepanmuna, E. B. CrpenkoBa ; noxn pemakuueit B. T. IlleBanauna. — 2-e u3n. — Capatos,
ExarepunOypr : [IpodobpazoBanue, Ypanbckuit henepanpubiii yauepeuret, 2019. — 97 ¢. — ISBN
978-5-4488-0518-9, 978-5-7996-2873-4. — TeKCT : 3IEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87833.html

HNuTepHeT-pecypceb:

1.http://siblec.ru - CnpaBouHuk no Beiciieii MaTeMaTHKe U 3JIEKTPOHUKH.
2.http://window.edu.ru — EnuHoe okHO HOoCTymna K 00pa3oBaTeNbHBIM PECYpPCaM.
3. http://www.mathematics.ru - Maremarnka B OTKPBITOM KOJUICIIKE.
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4. KOHTPO.Tb M1 OIIEHKA PE3VJIbTATOB OCBOEHHWS YYEBHOM
TACIATITAHBI

Tekymuii KOHTPOJIbH OLEHKAa PE3yIbTaTOB OCBOCHUSA YYEOHOW  AMCITUTUTHHBI
OCYIIECTBIISIETCSA MPENOoJAaBaTeIeM B MPOLECCe MPOBEICHUS TEOPETHUECKUX M IMPAKTHUECKHUX
3aHATUNA, TECTHUPOBAHMS, a TAK)KE BBIIOJHEHUS OOYYaIOIIMMUCS WHAMBUAYAIbHBIX 3aJaHMA,

MIPOEKTOB, UCCIIEA0OBAHUN.

PesynabTaTsl 00yyeHus
(ocBOCHHBIC YMEHHSs1, YCBOCHHBIC 3HAHHUSA)

®opMbI 1 METOABI
KOHTPOJISI M

yMeThb:

- popMHUpOBaATH MPEICTABICHUS O MATEMAaTHUKE KaK YaCTH
MHPOBOU KYJIBTYPhl U O MECTE€ MATEMATUKH B COBPEMEHHOM
OUBHUJIM3alluU, O cnoco6ax OINMCAaHUA HA MAaTEMATHUYCCKOM A3BIKE
SIBJICHUW PEAIbHOTO MUPA;

IMPAKTUYCCKOC 3aHATUC

- (dopMupoBaTh TPEICTABICHHUS O MaTEeMaTHYECKUX|
MOHATUAX KaK O BaXKHEHIIMX MAaTeMaTHYECKUX MOJENX,
[MO3BOJISIIOIIMX OMNMCHIBATH W M3Yy4YaThb pa3HbIE MPOLECCH U
SBJICHUs;  IOHMMAaHUE  BO3MOXKHOCTH  AKCMOMAaTHUYECKOTO
[MOCTPOEHUS MATEMATUYECKUX TEOPUI;

BBIIIOJIHEHUE 3aJaHui

- (opMupOBaTh TPEICTABICHUS OO0 OCHOBHBIX TOHSTHUSAX,
MJesIX U METOIAaX MaTEMaTUYECKOIO aHAIIN3A;

BBITIOJIHCHHE 3aJaHHH,
npoBepouHas padbota Ne6,
KonrponbHas padora Ne2.
Tect No2.

- ¢opMupoBaTh MpEACTaBICHUS O IMpoleccax M SIBICHHUSAX,
MMEIOLUX  BEPOATHOCTHBIM  XapakTep, O CTaTUCTHYECKHUX|
3aKOHOMEPHOCTSX B pEaJbHOM MHpE, 00 OCHOBHBIX MOHATHUSX
PJIEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHUW HAaXOIUTh W
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHUI B IMPOCTEHMIINX
MPAKTUYECKUX  CUTYallUsIX W OCHOBHBIE  XapaKTEPUCTHKHY]
CIIy4alHbIX BEJINYUH;

BBITIOJIHCHUEC 3aI[aHI/II71, TECT
Ne4, mpoBepounas pabora
Ne7.

- ¢opMupOoBaTh YMEHHUS paclo3HaBaThb Ha YepTexKax,
MOJENSIX W B pEATbHOM MHpPE TeOMEeTpUdecKkue (Qurypsr;
MPUMEHEHHE M3YyYEHHBIX CBOICTB TeoMeTpuyeckux ¢Guryp wu
dopMynl IS pelIeHUs TEeOMETPUYECKUX 3aJad M 3a]ad C
[MPAKTUYECKUM COJIEPKAHUEM;

BBITIOJIHCHHC 38.I[&HPII>i, TECT
Ne5

BJAJ€Th.

- HaBBIKAMU UCTIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM
MU pEIICHUN 3a]1a4.

MPAKTUYCCKUC 3aHATUA

- OCHOBHBIMHM TMOHSTUSMH O IUIOCKUX U TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX;

MPAKTUYCCKUC 3aHATUA

- MCTOAaMHM JOKa3aTCJIbCTB U AJITOPUTMOB PCUHICHUA; YMCHHEC HX|
MPUMCHATH, MPOBOAUTL AOKA3aTCIbHBIC PACCYXKICHHUA B XOAC
[PCIICHUSA 3aa4,

MPAaKTUYECKHE 3aHATHS,
TECT C HIIEMEHTaMH
MIPOBEPOUHOM paboThI Ne3,
rpymnmnoBas pabora Nel,
WHIWBHIyaIbHas paboTa
Ne2.




- CTaHJAapTHBIMH [PHEMAMH pELICHHUS palMOHAIBHBIX M [PAKTHYECKHE 3aHATHS,
UppalMOHAIBHbIX, MOKa3aTeJIbHBIX, CTEMeHHBIX, TECT C JIEMEHTaMH
TPATOHOMETPHYECKHX YPAaBHEHHH W HEPABEHCTB, HMX CHCTEM; IPOBEPOYHOM paboThl Ne3,
MCIIOJIb30BaHUE TOTOBBIX KOMITBFOTEPHBIX POrpaMM, B TOM 4Kciel rpynnosas pabora Nel,

17Tl IOMCKA MYTH PellleHks | WUTIOCTPALlMH PellleHus ypaBHeHHH HHIMBHAYyalbHas pabora
1 HEPABEHCTB; Ne2. KonTtponbaas pabora

Nel.

[IpomexyTOouHBIH KOHTPONB NpoBOAMTCS B (opme muddepeHIMPOBAHHOIO 3aveTa.
IuddepeHurpoBaHHblif 3a4eT NPOXOIMUT B BUIE BHINOIHEHHS 3a4€THOTO 3alaHusl.

OLEeHKH BBICTaBIAIOTCA B 3a4YCTHYIO KHHIXKKY CTYACHTa 110 pe3yjibTaTaM BbIIIOJTHEHHA
3a4E€THOI'O 3alaHus U MO OLCHKaM KOHTPOJIBHBIX H CaMOCTOATECIIBHBIX paGOT!

- YIOBJIETBOPUTENBHO - BEPHO BBINTOJHEHBI S-6 3aaHui;

- XOPOIIO BEPHO BBIMOJIHEHBI 7-8 3a1anuii;

- OTIIMYHO BEPHO BHINOJHEHB! 9 3a7aHuii, BO3MOXKHEI He3HAUUTENBHEIE OIHOKH.

Wrorosag arrecraus B popme 3K3aMeHa.

[Ipn peanusaumu AMCUMIUIMHBI y4eOHOro IlaHa HMCHONB3YIHOTCS (OPMBI M METO/HI,
YVUUTBHIBAIOIIME  WHIMBUAyalbHbIE  ncuxodpusuueckue  crmocobHocTH  obyuarouierocs,
0COOEHHOCTH BOCIPUSTHSI U TOTOBHOCTH K YCBOGHHIO yyeOHOro Marepuana (KoHTakTHas pabora:
JIEKLIMsSA-THCKYCCHA, JIEKIHA-THATIOT, JIEKIHA-KOHCYIbTAllHsl; CEMHHAPCKHE 3aHATHS -
COLMAIbHO-aKTHBHbIE METOIbI: IHCKYCCHS; TpYIINOBBIE KOHCYJIbTAlMK — ompoc, pabora c
JeKIMOHHBIM M JIONIOJHUTE/ILHBIM MaTepHalioM, IepekpecTHas paboTa B MalbIX TIpymnmax,
TPEHHPOBOYHBIC 3aJaHHsA; WHAMBHAyalbHas padoTa C NpenojaBaTelieM - HHIMBHAyalbHas
KOHCYJIbTallMs, paboTa ¢ JIEKIHOHHBIM W JOMOJHUTENILHBIM MaTepuanom, Oecena, MOpalibHO-
IMOLIMOHANBHAS TOJJIEPIKKA U CTUMYJIHPOBaHHE.

@opMbl caMOCTOATENILHOH pabOThI TaK)Ke YCTAaHABIMBAIOTCA C Y4€TOM HHIWBHIYaJIbHBIX
ncuxopu3uueckux ocobeHHocTel (YCTHO, MUCBMEHHO Ha Oymare WM Ha KOMIIbIOTepe, B hopme
TECTUPOBAHUS, IJCKTPOHHBIX TpeHaepoB W T.m.). [Ipu HeoOxoaumocTH oOyuaromUMCs
MPEAOCTABISACTCS JIONOJHUTENbHOE BpeMs Ui KOHCYJIbTAllMi W BBIMOJHEHHUS 3adaHui. DTO
MOT'YT OBITh:

- paboTa ¢ KHUro# M IpyTHMH HCTOYHHKaMHU HHOpMalHH,

- pedepaTuBHbIE (BOCIIPOM3BOISIIINE), TBOPUECKHE CAMOCTOSITENbHEIE pabOThI,

- MPOEKTHBIE pabOTH.

B pabore mpenogaBarens ynenser BHAMaHWE WHIMBHAyalIbHOM pabore cC
00yUaroIUMUC UHBATHIAMHA U 00YYAIOMUMHUCS C OrPAaHUYEHHBIMH BO3MOMKHOCTSIMU 3/I0POBBSL.
[lon wuauBMAyanbHOH paboTOM MoOapasyMeBaeTcs: JOMOJTHHTEIBHOE pa3biCHEHHE y4eOHOro
Mmarepdaia u yriybleHHOe HM3ydeHHEe MarepHaja ¢ TeMH OO0y4arolMMHCH, KOTOpBIE B 3TOM
3auHTepecoBaHbl. VMHIMBHAyanbHBIE KOHCYIBTAlUH IO [peIMETy CTAHOBATCH BaXXHBIM
¢daxTopoM,  CIOCOOCTBYIOLIMM  WHAMBHAyaJH3alMHd  OOyYeHHSs W YCTAHOBIICHHIO
BOCIIMTATEbHOrO KOHTAaKTa MEXJy MpenojaBaTesieM W 00y4yaroliuMcs HHBAJIHIOM HIIH
00y4JaromuMcs ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI.

CocTaBuTEIb:
MpernoiaBaTesb
1epBOi KBaIH(DHUKALMOHHOH KaTeropHH. (%4:/ ’ H.T'. Anekceesa

Ilpencenarens HHKIOBOH KOMHUCCHH
arpOHOMHH M TEXHUYECKHX CIICIHAIIBHOCTEN (f%/ 0.B. CmeranHuKOBa
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