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1 Crpykrypa mnporpaMmbl 001Ie00pa3oBaTebHON y4eOHOW JTHCHUILIMHBI

MaremaTnka

1.1 TlosicHUTEILHAS 3aIUCKA

[Iporpamma oOmieoOpazoBarenbHON yueOHOM AUCIUMIUIMHA MaTteMaTuka, npeHa3HaueHa
JUIE W3yYeHHsl MaTeMaTHKH B TPodecCHOHANBHBIX oOpa3oBaTenbHBIX opraHm3amusx CIIO,
peau3yronmx 0o0pa3oBaTeIbHYI0 NpOrpaMMy CpeaHero oomero obpazoBaHUs B Mpesenax
OCBOEHUSI OCHOBHOU mpodeccnonanbHoi oopazoBarensHoi nmporpammbl CI1O (OITOIT CITO) Ha
0a3e OCHOBHOT'O 00IIIero 00pa3oBaHMs MPU MOATOTOBKE CHEIHUATNCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii @DPI'OC cpemHero o001Iero
o0pa3oBaHMUsl, MPEABABISAEMBIX K CTPYKTYpE, COACPKAHUIO M pe3ybTaTaM OCBOCHUS Y4eOHOI
TUCIHUILTUHBI «MaTteMaTuka», B COOTBETCTBUU ¢ PekoMeHaanusaMu 1Mo opraHu3aliiy NoaydeHus
cpeanero o0miero o0pa3oBaHUs B Mpe/eiax OCBOCHUs 00pa30BaTEeNbHBIX MPOTPAaMM CPEIHEro
poeCCHOHAIBHOTO 00pa30oBaHUs Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHHs C yYETOM
TpeOoBaHuil (penepanbHBIX TOCYAapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB U IOJIy4aeMOi
npodeccun WM CIEUUATBHOCTH CPEeJHEero Npo(ecCHOHANbHOr0 00pa3oBaHMs (MHUCHEMO
JlemapraMeHTa rocylapCTBEHHOW IMOJUTHKH B cepe moaroroBku pabdouux kazapos u 1O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259), ¢ yderom TpeboBanmii monoxeHus: «O
pa3paboTke pabouux mporpamMMm 00IE00pa30BATENbHBIX YYEOHBIX AUCHUILIMH OCHOBHOM
npodeccHOHaIbHONM  00pa30BaTeNbHOW  MPOrpamMMbl  CPEIHEro  Mpo(hecCHOHATIBLHOIO
o0Opa3oBaHWsI».

Copepxanne nporpammbl «MaTemaTruka» HaNpaBlIe€HO Ha JOCTHKECHHE CIEAYIOLINX

eJie:

— o0ecnedeHne cOPMHUPOBAHHOCTU MPEACTABIECHUI O COLMAIBHBIX, KyJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBICHHUS MAaTEeMAaTHKH;

— o0ecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOTO, aIrOPUTMHYECKOTO u
MaTe€MaTHYECKOr0 MBILUICHMUS;

— oO0ecneyeHne CQOPMHUPOBAHHOCTH YMEHHUH IPUMEHSTHh IOJYyYEHHBbIE 3HAHUS IIPU
pELIeHUH PA3INYHbIX 33734,

— oOecneueHrne CcGOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaThKe Kak YacTu
00I1IeYeTIOBEYECKON KYJIbTYphl, YHHBEPCAIBHOM S3bIKE HAayKH, IMO3BOJISIOIIEM ONKCHIBATH U
M3y4aTh PEAIbHBIC ITPOLIECCHI U SIBJICHHUS.

B nporpamMy BKIIIOYEHO cojepkaHHe, HampaBlieHHOE Ha ()OPMHUPOBAHUE Y CTYIECHTOB

KOMIIETEHIINH, HEOOX0auMBIX i1 KadecTBeHHOro ocBoenuss OIIOII CIIO na 6a3e oCHOBHOTO
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o0miero oOpa3oBaHUs C MOJTYYEHHUEM CpeIHero odmero oOpa3oBaHMs MPOTrPaMMBbl MOATOTOBKU
cnenranucToB cpeanero 3sena ([IIICC3).

[TporpaMmMa MOXKET UCIOJIBL30BATHCS IPYTUMHU MPO(ecCHOHATEHBIME 00pa30BaTeIbHBIMU
OpraHU3alMIMH, PEATU3YIOMHUMH 00pa30BaTEIBHYIO TPOTrPaAMMy CPETHETO 001Iero 00pa3oBaHus
B mnpenemnax ocBoeHuss ocHoBHOM OIIOIT CIIO nHa 06a3e OCHOBHOTro oOIIero o0Opa3oBaHUS

(IIIICC3).

1.2 OOmas xapakrepucTHKa 0011e00pa3oBaTeJbHO Y4eOHOW JTUCHUIIMHBI

MaremaTnka

MaremaTuka sBisieTcss (pyHIaMEHTalIbHOM 0011e00pa3oBaTeIbHON JUCHMILIMHON CO
CIIO)KMBIIMMCSL YCTOWYMBBIM COJCP)KaHMEM UM OOIUMH TpeOOBAHUSMH K TOATOTOBKE
oOydJaronuxcsi.

B npohecCuOHATBHBIX o0pa3oBaTeNbHBIX OpraHM3alMsX, pean3yIoNuX
00pa3oBaTeNbHYI0 MpOrpamMMmy cpeaHero oodmiero obpasoBanusi B mpenenax ocsoeHus OITOIT
CIIO na ©Oasze ocHOBHOrO oOmero oOpa3oBaHusi, H3yYCHHE MATEeMAaTUKH HMEET CBOH
0COOEHHOCTH B 3aBUCUMOCTH OT Ipoduis npodecCuoHaIbHOro 00pa3oBaHusl.

I[Ipu ocBoenmn crnenuanbHocTeld CIIO  conmmMambHO-2PKOHOMHYECKOTO  Tpoduiis
MaTeMaTHKa u3y4yaercs Oojee yriayOsieHHO, Kak mnpoduiabHas ydeOHas IUCLMIUIMHA,
YUUTHIBAIOUIAass CHENM(UKY CIEMUaTbHOCTEH. DTO BBIpAXKaeTCsl B COJCPXKAHUU OOYyYeHHs,
KOJIMYECTBE YaCOB, BBIJACISAEMBIX HAa HM3YYCHHE OTICIBHBIX TEM IPOrpaMMBbl, TIyOHMHE WX
OCBOGHUS CTyJE€HTaMHU, 00beMe U XapakTepe MPaKTUYECKUX 3aHSATHH, BUIaX BHEAyIUTOPHOMN
CaMOCTOSITETIbHOM pabOThI CTYAEHTOB.

OOmme menu W3y4YeHHs MATEMATUKH TPAJAWIMOHHO pealM3yloTcs B YEThIpeX
HaTPaBJICHUAX:

— oOmee npeacTaBieHrne 00 UAesIX U MeToJax MaTeMaTHKH;

— HUHTEJUIEKTyaJlbHOE Pa3BUTHE;

— OBJaJieHue HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

— BOCIIUTATENIbHOE BO3/IEHUCTBUE.

[Mpodunuzanus 1weneid MaremaTHUecKoro oOpa3oBaHUS OTpakaeTcsi Ha BBIOOpe
NPUOPUTETOB B OpraHU3allMd Y4eOHOH JesTedbHOCTH oOywaromuxcsa. [lig  commanabHO-
SKOHOMHUYECKOTO Tpoduiiss mpodecCHOHaTbHOTO 00pa30BaHUsS BBHIOOp II€Jie CMeEaeTcs B
MparMaTHYeCcKOM HaIlpaBJICHUH, MPEeIyCMaTPUBAIOLIEM YCHIIEHUE U pacIIMpeHHe MPUKIAIHOTO
XapakTepa H3y4YeHHs MaTeMaTHUKH, MPEUMYIIECTBEHHONW OpHUEHTAIlMM Ha aJITrOPUTMHUYECKHIA

CTHUJIb TTO3HABATEIILHOM ACATCIIBbHOCTH.



N3yuenne maTemMaTHKH Kak MpodUILHON 0011e00pa30BaTeIbHON YUeOHOW TUCITUTIINHBL,
YUUTBIBAIONIEH crieruuKy OcBauBaeMbIX cTyneHTamu cnennanbHocted CITIO, obecnieunBaercs:

— BBIOOPOM Pa3IMUYHBIX MOJXOJ0B K BBEJCHUIO OCHOBHBIX MOHSATHUH;

— ¢QopmupoBaHuEM CHCTEMBbl YYE€OHBIX 3aJaHul, oOecnmeunBarIUX 3S(P(HEKTUBHOE
OCYIIECTBJICHIE BHIOPAHHBIX IEJIEBBIX YCTAaHOBOK;

— oOorameHueM CIeKTpa CTHJIeH Y4eOHOH NesTeNbHOCTH 3a CYET COTJIACOBAHUS C
BEAYIIUMHU JEATEIbHOCTHBIMU XapaKTepUCTUKaMU BBIOpaHHOW crneuuanbHocTd. lIpoduibHas
COCTABIISONIAs OTPAKAETCS B TPEOOBAHUSX, K IOJrOTOBKE 00YYArOIINXCS B YaCTH:

— oOmel  cucTeMbl ~ 3HAHWHA:  CcoIEp)KaTelIbHbIE  NPUMEPHl  UCIOJIb30BaHUS
MaTeMaTHYeCKUX Ul U METOJOB B MPO(ECCUOHAIBHON 1eATeNbHOCTH;

— yMEHHUil: pa3nuune B ypoBHE TPeOOBaHUMN K CI0KHOCTU MPUMEHSIEMbIX aJITOPUTMOB;

— TMpPaKTUYECKOTO  HCMONB30BaHUS  NPUOOPETEHHBIX  3HAHMH W YMEHHIA:
WH/IMBUAYAIBHOTO YYEeOHOTO ONBITA B MOCTPOCHHHM MaTEMaTHYECKHUX MOJIEINCH, BBITIOIHEHUH
HCCIIEIOBATENLCKUX MPOCKTOB.

Takum o0pa3zom, peanu3anysl COJCpKAHUSA YUEOHOH AUCHUIUIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb TPOLECCYaTbHBIX XapaKTEPUCTHUK Y4eOHOH paboThl, 3aBUCIIIUX OT
npod st mpodhecCuoHaTBFHOTO 00pa30BaHMsI, TIOJYUYCHUS OIbITA UCIOJIb30BAaHUSI MaTEeMAaTUKH B
COJIEpKaTENbHBIX U TPO(GECCHOHATBHO 3HAYMMBIX CHUTYAIMsIX MO CpPaBHEHHIO C (opmalibHO-
YPOBHEBBIMHM  pe3yJbTaTUBHBIMU  XapakTepucTukamu oOyueHus. CopaepikaHue ydeOHOM
JIMCUMIUIMHBL Pa3pab0TaHO B COOTBETCTBUM C OCHOBHBIMU COJIEPKATEIbHBIMU JTHHUSMHU
oOydeHusi MaTeMaTHKe:

— anreOpanyeckas JUHMA, BKJIIOYAIOUIass CHUCTEMATH3allMI0 CBEICHUH O YHCIax;
M3y4eHHE HOBBIX W 00OOIIEHHE paHee W3YyUYCHHBIX olepanuii (BO3BEJICHHE B CTEICHb,
W3BJICUCHNE KOPHs, JIorapu(MUpOBaHHE, CHHYC, KOCHHYC, TAHTEHC, KOTAaHT€HC M OOpaTHBIC K
HUM); W3y4YCHHE HOBBIX BHJOB YHCJIOBBIX BBIpOXCHHH H (OPMYN, COBEPIICHCTBOBAHHE
MPAaKTUYECKUX HABBIKOB W BBIYMCIUTEIBHON KYJIBTYpPHI, PACIIMPEHHE M COBEPIICHCTBOBAHUE
anreOpanvecKkoro armapaTta, COpPMHPOBAaHHOTO B OCHOBHOW IIKOJIE, W €r0 TNPHUMEHEHHE K
PEIICHUIO MaTEMATHIECKUAX W IPUKJIAIHBIX 32134,

— TEOpEeTUKO-(QYHKIIMOHAIbHAS JIMHHS, BKIFOYAIONIAs CHCTEMATH3ANUI0 M PACIIHPEHHE
CBE/IEHUI 0 (PyHKIUAX, COBEPIICHCTBOBAHUE T'papUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMHU
uAesMU U METOJlaMM MaTeMaTUYeCKOro aHajau3a B o0beMe, IO3BOJIAIOLIEM HCCIIEA0BaTh
3JIEMEHTapHble (YHKUMU M peliaTh NPOCTeHIne reoMeTpudeckue, (U3MUYecKue U JApyrue
MIPUKIIATHBIC 33/1a4H;

— JHWHUS ypaBHEHMH W HEPABEHCTB, OCHOBAHHAS Ha TOCTPOSCHHUHM M HCCIICIOBAHUH

MaTCMAaTHYICCKUX MOI[CHeﬁ, nepecekaronasaca ¢ aﬂFeraH‘leCKOﬁ u TeOpeTHKO-(I)YHKL[I/IOHaJIBHOﬁ
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JUHUSMH M BKIIOYAIONIAs pa3BUTHE, M COBEPILIEHCTBOBAaHHE TEXHHUKH alreOpanyecKux
npeoOpa3oBaHuil s pelieHus] ypaBHEHUH, HEPABEHCTB U cUCTeM; (POPMUPOBAaHHE CITIOCOOHOCTH
CTPOUTH M HCCIIEIOBATh MPOCTEHIINE MAaTeMaTHUYECKHUE MOJENH TPHU PEHICHUH TMPHUKIATHBIX
3aj1ad, 3a/1a4 U3 CMEKHBIX U CIICIIHATBHBIX TUCIIATUINH;

— TeoOMeTpHuYecKass  JIMHUS,  BKIIOYAIOIIAS  HAIVIAAHBIE  TPEJICTaBICHHS O
MPOCTPAHCTBEHHBIX (QHUTypax W M3yYeHHE WX CBOKMCTB, (OpPMUpOBAaHHE U pPa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpa)X€HHs, pa3BUTHE CIOCOOOB TE€OMETPUYECKUX H3MEpPEHUH,
KOOPJWHATHOTO M BEKTOPHOT'O METOOB ISl PEIICHUS] MaTEMaTHICCKUX M MPHUKJIAIHBIX 3a7ad;

— cToxacTuUdeckas JIMHHS, OCHOBaHHAsh Ha PAa3BUTUM KOMOMHATOPHBIX YMEHHH,
MPEJICTABICHUA O BEPOATHOCTHO-CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIEro MHpa.
Pa3nensl (TeMbl), BKIIIOUEHHBIE B COJAEpKaHME YYEOHON MUCHMILTUHBI, SIBISIOTCS OOLIMMH AJIs
Bcex mpoduiel nmpodeccHoHATbHOTO 00pa30BaHUS M IPH BCEX O0ObeMax ydeOHOTO BPEMEHH
HE3aBHCHMO OT TOro, sIBisieTcs N ydeOHas nuciuruinHa «Martematuka» 0a30BOM  wiH
PO UITHHOM.

B TemarnueckoM miaHe mporpaMMbl Yy4eOHBIM MaTepuan NpeiacTaBlIeH B Qopme
YepeayIolerocss pa3BepThIBaHUS OCHOBHBIX COJEP)KAaTeNbHBIX JIMHUN (anreOpanyeckoid,
TEOPETUKO-(PYHKIIMOHANBHON, YpaBHEHHH W HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTHYECKOM),
YTO IO3BOJIIET THOKO HCIOJb30BATh MX PACIOJOXKEHHE W B3aUMOCBSA3b, COCTABIATH PaOOUMii
KaJIeHJapHbIA IUIaH, MO-pa3HOMY uepenys ydeOHble Tembl (IJaBbl y4eOHMKA), YUYUTHIBAs
npodmib TnpodeccuoHaIbHOTO 00pa3zoBaHus, crnenuduky crnenuanbHoctn CIIO, TiyOuHy
W3YyYEHUs MaTepuasa, ypOBEHb MOATOTOBKU CTYICHTOB MO MPEIMETY.

Nzyuenune obmeoOpazoBaTenbHON yueOHOW TuCHMIUIMHBI «MaremaTuka» 3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (pOpMe SK3aMeHa B paMKax MPOMEKYTOYHOW aTTECTAllMH CTYACHTOB B
nporecce ocBoeHusi ocHoBHOM OIIOIT CIIO ¢ momydeHweMm cpeaHero ooOmiero oOpa3oBaHUS
(IITICC3). B pazmene mporpammbl «CoaepkaHue y4eOHOW AMCUUILIMHBDY KYPCHUBOM BBIAETIEH
MaTepHual, KOTOPbIi NpU M3YYeHUH MaTeMaTHKU Kak 0a30BOH, Tak M MpoQMIbHONW yueOHOI

AUCHUILIVHBI, KOHTPOJIIO HE MOJJICIKHUT.

1.3 MecTo yueOHoli 0011e00pa3oBaTeIbHON YueOHOM qucuMILINHBI MaTemaTuka

VYuebHas gucuuiuinHa MaremaTuka sIBIsSieTCSl y4eOHBIM HpeAMETOM 00s3aTelnbHOM
npeametHoi obnacti «Maremaruka u nHpopmartukay GI'OC cpeanero obiero odpazoBanus. B
npodeccuoHaNbHBIX  00pa30BaTENbHBIX OPraHU3ALMSIX, PpPEATU3YIOMUX 00pa30BaTEIbHYIO
nmporpammy cpenHero obmiero obpaszoBanmst B mpeaenax ocBoeHus OIIOIT CIIO na 06aze

OCHOBHOT'O O6IJ_ICFO O6pa3OBaHI/I$I, yqe6Haﬂ JUCLMIUINHA «MaTemMaThKa» HN3y4dacTCd B
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obmeobpaszoBarenbHoM Ikie ydeOHoro miana OITOIT CIIO Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ moixydeHueM cpenHero oomero obpazoBanus (IIIICC3). B y4eOHBIX miaHax
[MIICC3 yuebnast qucuumiuHa «MaTtemaTtuka» BXOAMT B COCTaB OOIIMX 001e00pa3oBaTeIbHBIX
y4eOHBIX AUCUUIUIMH, GOPMHUPYEMBIX U3 00s13aTeNIbHBIX MpeaMeTHbIX obnacteit PI'OC cpennero
obmero  oOpaszoBanus, g coenuansHocted  CIIO  cooTBeTcTBYyROWIEro  Mpoduis

npoeccCHoHaTBFHOTO 00pa30BaHus.

1.4 PesyabTrarsl  ocBOeHHsi 00mIeo0Opa3oBaTeIbHON  y4eOHOW JUCUMILIMHBI
MaremaTuka
OcBoeHue colepkaHusi  yuyeOHOM  mucuuruimHbl  «MaremaTukay  oOecreynBaeT

JOCTIDKEHHE CTYJICHTAaMH CIIEAYIOMIUX Pe3yIbTaTOB:

JHYHOCTHBIX:

1) chopMupoBaHHOCTB MPEICTABICHUA O MaTeMaTHKE KaK YHUBEPCAJILHOM SI3bIKE HAYKHU,
CpeICTBE MOJCIIMPOBAHUS SIBJICHHI U MPOLIECCOB, UACAX U METO/IaX MaTEMATUKH;

2) MOHMMaHHWE 3HAYUMOCTH MAaTEMAaTUKH JUIS HAyYHO-TEXHHUYECKOTO Iporpecca,
c(OPMHUPOBAHHOCTh OTHOILEHHMS] K MaTeMaTHKe KaK K 4acTU OOIIEeYeOBEYECKONW KyJbTyphbI
yepe3 3HAKOMCTBO € UCTOPUEH pa3BUTHsI MaTEMATUKHU, 3BOIIOIMEN MaTeMaTUYECKUX UIeH;

3) pa3BUTUE  JIOTUYECKOTO  MBIIUIEHHUS, IPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
QITOPUTMUYECKOH KYJIbTYPbI, KpUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM IS Oy ayIien
npogecCuoHaIbHOM 1eATEIbHOCTH, U1 IPOIOJKEHUS 00pa30BaHMs U caMo00pa30BaHMs;

3) oBIageHME MaTEeMAaTHYECKUMHU 3HAHUSMHM UM YMEHUSIMH, HEOOXOJAUMBIMU B
MIOBCEHEBHOM JKU3HU, JIJIsl OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCUUIUINH U TUCIHUILIHH
MpoEeCCHOHAIBHOTO 1IMKJIA, IS TOJy4YeHuss oOpa3oBaHHs B 00JacTsIX, HE TpeOyomux
yri1yOJ€HHON MaTeMaTH4ecKoi MOATOTOBKHY;

4) TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCIIE CaMOOOpPA30BaHMIO, Ha
OPOTSDKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOLICHHWE K HEMPEpPhIBHOMY OOpPa30BaHHIO Kak
YCJIOBHIO YCTIEITHON MPO(GECCHOHATBHONU U 00IIECTBEHHOU eI TEIHOCTH;

5) TOTOBHOCTb M CHOCOOHOCTb K CAMOCTOSITEJIbHOH TBOPYECKOH W OTBETCTBEHHOMN
NeSITebHOCTH;

6) TOTOBHOCTh K KOJUIGKTMBHOW paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMH B
00pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEeI0BATENbCKOM, IPOEKTHOW U IPYTHX
BUJAX JI€ATEIILHOCTH;

7) oOTHOWIEHHE K MNpO(hecCHOHAIBHONW JAEATENIbHOCTH KaK BO3MOXKHOCTH Yy4YacTHUs B
PELICHUHN JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;

METanpeaMeTHbIX:



1) yMeHme caMOCTOSTEIBHO ONPENENATh LENH AEATEIBHOCTH U COCTaBIIATH IIJIAHBI
JeATENIbHOCTH;  CaMOCTOSITEIBHO  OCYHIECTBIISITh, KOHTPOJIMPOBaTb M KOPPEKTHPOBATh
NeSITeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHHSI TIOCTABIICHHBIX IIeNei
U peasn3aliiy IUIaHOB JICATEIbHOCTH; BBIOMPATh YCIICUIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

2) yMeHHE TPOMYKTUBHO OOIIATHCA W B3aMMOJICUCTBOBATH B IPOIECCE COBMECTHOM
NeATeNIbHOCTH, YYUTHIBATh MO3UIMH APYTHX YUYACTHUKOB AEATEILHOCTH, SPPEKTUBHO pa3peniaTh
KOH(JIUKTHI;

3) BiaseHWe HABHIKAMU II03HABATENFHOHM, y4eOHO-HMCCIIEIOBATENbCKOH M IMPOSKTHOU
NeSITeIbHOCTH, HAaBBIKAMU  pa3pellieHus MpolsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHHs MPAKTHUECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbBIX
METO/IOB TIO3HAHWS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIEHON HWH(OPMAIIMOHHO-IIO3HABATEIBHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHME OPHEHTHPOBATHCA B pa3IMUYHBIX MCTOYHUKAX HH(pOpMaIUH,
KPUTUYECKH OILIEHUBATh W HMHTEPIPETUPOBATh WH(POPMALMIO, TOIYYaeMYyI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

5) BiaseHuWE S3BIKOBBIMU CPEACTBAMU: YMEHHE SCHO, JIOTUYHO W TOYHO HM3JIaraTb CBOIO
TOYKY 3pEHHsI, UCTIOIb30BATh a/IeKBATHBIC S3bIKOBBIC CPEJICTBA,

6) BIIQJCHWE HABBIKAMH ITO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHUS COBEpPLIAEMBIX
NEHCTBUI M MBICIIUTEIFHBIX TPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHUIA, TPAHUI] CBOETO 3HAHHS H
HE3HaHUsI, HOBBIX ITO3HABATEIbHBIX 3a/1a4 U CPEJCTB JJIS UX JOCTHKCHUS,

7)  LeneycTpeMJICHHOCTb B IOMCKAaX W MPHHATUU pPELICHUH, COOOpa3UTEeIbHOCTh WU
UHTYHUIHSA, Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABICHUH; CIOCOOHOCTh BOCIPHHUMATH
KpacoTy ¥ TApMOHHIO MUPA;

NpeAMeTHBIX:

1) chopMUpPOBaHHOCTH MPEICTABICHUA O MaTeMaTHKe KaK 4acTH MUPOBOW KYJIBTYpHI U
MeCT€ MaTeMaTUKA B COBPEMEHHOW IMBHIIM3AIMH, CIIOCOOAX OMMCAHHS SBICHUH pPEaTbHOTO
MHUpa Ha MATEMaTHYECKOM SI3BIKE;

2) chopMHPOBAaHHOCTH TPEICTABICHUH O MaTEeMaTHYECKUX MOHATHAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, MO3BOJISIONINX OMHMCHIBATh M U3ydaTh Pa3HbIC MPOIECCHl U SBICHUS;
MOHUMAaHKHE BO3MOXXHOCTH aKCHOMATHUECKOTO IMOCTPOSHHSI MAaTEMAaTUIECKUX TEOPHil;

3) BiajcHUWE METOJIAaMH JIOKA3aTeNbCTB M AITOPUTMOB PEIICHHsI, YMEHHE UX TIPUMEHSTH,
IPOBOJINTH JJOKa3aTeIbHbBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

4) BiageHHe CTaHIAPTHBIMU NMpPUEMaMM PELICHHUsS PalMOHAJIBHBIX U UPPALMOHAIBHBIX,
MIOKA3aTeNbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YpPAaBHEHHH W HEPAaBEHCTB, HX CHCTEM;

HCITIOJIB30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM, B TOM YHUCIIC IJId IMTOMCKA IMMyTH PCUHICHUA U
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WUIIOCTPALIMY PEILECHUS] YPAaBHEHUHN 1 HEPABEHCTB;

5) cdopMHpPOBAHHOCTh MpPEJACTABICHUNH 00 OCHOBHBIX IOHATHAX MaTeMaTHYECKOro
aHamM3a ¥ WX CBOWCTBaX, BJIAJEHHE YMEHHEM XapaKTepu30BaTh IIOBEACHUE (YHKIUH,
WCITOJIB30BAHNUE MTOJTYYEHHBIX 3HAHUM I ONIMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEM;

6) BIazeHHEe OCHOBHBIMH MOHATUSAMH O IJIOCKUX U NMPOCTPAHCTBEHHBIX N€OMETPUUYECKUX
¢urypax, ux OCHOBHBIX CBOMCTBaxX; C()OPMUPOBAHHOCTh YMEHHUS paclio3HaBaTh FreOMETPUUECKUE
¢Gurypsl Ha uepTexax, MOJENIAX U B pPEAJbHOM MHpE; NPUMEHEHHE H3YUYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u QGopmya ans pelleHds TeOMETPUYECKHX 3aJad W 3a1ad ¢
IIPAKTUYECKHUM COJIEP KAHUEM;

7)  chOpMHpPOBAHHOCTH TMpPEJICTABICHUM O TMpoleccax M  SBICHHUIX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE, OCHOBHBIX
MOHATHUAX AJIEMEHTAPHOM TEOPHM BEPOSTHOCTEN; YMEHHMM HaXOJAUTh W OLIEHWBATH BEPOSITHOCTH
HACTYIUICHUsI COOBITUI B MPOCTEHIINX MPAKTUUYECKUX CUTYAILUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIUYHH;

8) BiageHWe HaBbIKAMHM HCMOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOTrpamMM IpU

pEeIICHUN 3a/1a4.

1.5 KouuvecTBO 4acoB Ha OCBOEHHE NPOrpaMMbl 0011e00pa3oBaTe/IbHON yueOHOM

JUCHUILIMHELEI MaTeMaTHKa:

MakcumanbHas yyeOHas Harpy3ka odydaromierocs — 341 yaca, B TOM yHcCIe:
— o0s3aTenbHas ayAUTOpHas yueOHas Harpyska - 234 4acos;

—  caMmocTofATeIbHas yueOHas Harpy3ka — 107 gacos.



2 CrpykTtypa M coaep:kaHue 00mIe00pa30BaATEeIbHON Y4eOHOH JTUCUMILIUHBI

MaremaTnka

Beenenue.

Matematuka B HayKke, TEXHHKE, HKOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTHIX H
MPAKTUYECKOW JeATenbHOCTH. Llemn W 3agauv M3ydyeHUsT MATEMATHKU IIPU  OCBOCHUU
cnenuansHoctel CIIO.

AJIT'EBPA.

Pa3BuTue noHsTHA 0 UKCHeE.

Llensie u parmonanbHbIe Yucia. [leficTBurenpHbie yncia. [IpubnukeHHbIe BEIYUCICHUSI.

KommnekcHsle yncina.

Kopnu, crenenn u gorapudmel.

Kopau u crenenu. KopHu HaTypanbHOM CTEneHU M3 yucia M UX cBoicTBa. CTeneHu ¢
palMOHAIBHBIMU TOKa3aTeNs MU, WX cBoicTBa. CTENEHW € ACHCTBUTENBHBIMHM IOKA3aTEISIMU.
CBoMiCTBa CTENEHH C NEHCTBUTENHHBIM MOKa3zareneM. Jlorapudm. Jlorapudm uncna. OCHOBHOE
Jorapumuueckoe TOXIecTBO. JlecsTUUHbIE U HaTypaibHble Jorapudmsl. [IpaBuna neicTsuii ¢
norapudmamu. Ilepexon k HoBomy ocHoBaHMIO. [IpeoOpazoBanue anreOpanyecKux BhIPaKEHHIA.
[IpeoOpa3oBaHre  palMOHANBHBIX, HPPANMOHANBHBIX  CTENEHHBIX, [OKA3aTeNbHBIX U
norapu(pMHUECKUX BBIPAKCHHIA.

[IpakTuueckue 3aHgTHS.

ApudmeTrnueckue ASMCTBUS HAJA 4YHCIAMHU, HAXOXIACHHE NPUOIKEHHBIX 3HAUYCHUMN
BEJIMYMH U TOTPEITHOCTEH BBIUMCICHUI (a0COMIOTHOM M OTHOCHTEIBHOM), CPABHEHHUE YHCIIOBBIX
BBIDA)KCHMI. BplUMCIIeHHEe M CpaBHEHUE KOpHEH. BBINIOJIHEHHE pacyeToB C pajuvKalamu.
Pemienne mppanmoHanbHbIX ypaBHeHHM. HaxokneHue 3HaYeHUN CTENEeHEed ¢ paluOHATbHBIMHU
nokazarensimu. CpaBHeHue creneHed. [IpeoOpazoBaHus BBIpaXKEHUH, COAEPXKAIIUX CTEMEHH.
Pemienne moxasatenpHbIX ypaBHeHWi. Pemienue npuxianseix 3anad. Haxoxnaenue 3HaueHUH
norapudma MO TPOU3BOIHLHOMY OCHOBaHHIO. [lepexol OT OIHOTO OCHOBAaHUS K JIPYTrOMY.
Brruucnenne u cpaBHenue norapudmos. JlorapudmupoBanue u MOTCHIIMPOBAHUE BBIPAKCHUIM.
[TpuOmikeHHbIe BBIUMCICHUS W pEIlIeHUs MPUKIAAHBIX 3afad. PemeHue norapudMuyeckux
YPaBHEHUH.

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE TIOHSTHSL.

Pannannas mepa yrna. BpamarensHoe neuxkenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
qyuca.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
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@®opmynel  npuseneHus. DPopmyinbsl  cnoxeHus. Dopmynsl  yaBoeHus Dopmylisl
IIOJIOBUHHOTO yIJIa.

[IpeoOpa3oBanus NpOCTEMIINX TPUTOHOMETPUYECKUX BbIpaxkeHU. IlpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MPOU3BEACHNE U IPOU3BENICHUS B CyMMY. BripaxkeHue
TPUTOHOMETPUYECKHUX (PYHKIMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMeHTa.

TpuroHomeTpudeckue ypaBHEHMsI U HepaBeHCTBA. lIpocTeiiine TpUrOHOMETPUYECKHE
ypaBHeHus. [Ipocreline TpUroHOMEeTpUYECKUE HEPABEHCTBA.

OOpatHble  TpUroHOMeTpuueckne  (QyHKUHMH.  ApPKCHHYC,  apKKOCHHYC,

apkTaHreHc. [Ipakrnyeckue 3aHATHUS.

PanuanHblil METO M3MEPEHUS YTIIOB BPALLEHUS U CBSI3b C TpagycHON Mepoil. OCHOBHbIE
TPUTOHOMETPUUECKHUE TOXKAECTBA, (POPMYJbI CIIOKEHHUS, YABOEHHUS, NMpeoOpa3oBaHUE CYMMBbI
TPUrOHOMETpUUYECKUX  (QYHKIMI B Ipou3BeleHue, ImpeoOpa3oBaHUEe  MPOU3BEICHUS
TpUrOHOMeTpUYecknX (yHKIMA B cymmy. Ilpocreilmine TpUroHOMETpUUECKUE YpaBHEHUS U
HepaBeHCTBa. OOpaTHbIe TPUTOHOMETpUYECKHe (PYHKIIMU: apKCUHYC, apKKOCUHYC, apKTaHTeHC.

®YHKLMU, X CBOMCTBA 1 IT'PA®UKM.

Oynkuun. OOnacTh ONpeneneHuss W MHOXKECTBO 3HadeHui; rpaduk QyHKIUH,
MoCcTpoeHrue TpaduKoB (PYHKIMIA, 3aJaHHBIX Pa3IUYHBIMUA criocobamu. CBoiicTBa (DyHKIIWH.
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHHYEHHOCTb, MEPUOAUYHOCTb. [IpoMexyTku
BO3pacTaHMsd U YyObIBaHMsA, HaWOOJbIIEE M HAUMEHbIIEE 3HAYCHMS, TOYKH HKCTpEeMyMa.
I'papuueckas untepnperanus. Ilpumepbl (yHKIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX
nporeccax H sBICHUSAX. Apudmernueckue omnepauuu Haa QyHKuusmu. CroxHas (QyHKIHS
(xomnozunusi). [lonstTue o HenpepbiBHOCTH —QyHKIMH. OOpaTtHble (yHkunun. OOnacth
ompeneneHUuss W 00yacTh 3HauYeHWH oOpatHoW (yHkuu. I['padux oOpatHOW (yHKIHM.
CreneHHsble, Moka3aTesbHble, JIorapuMuieckue U Tpuronomerpuyeckue ¢pyHkuuu. OOparHbie
TPUTOHOMETPUYECKHE (DYHKITHH.

Onpenenenus ¢yHKuud, ux cBoiictBa u rpauku. I[IpeoOpazoBanus rpadukos.
[TapannenpHblii IEPEHOC, CUMMETPUS OTHOCHUTENBHO OCEHd KOOpAMHAT W CHMMETpPHs
OTHOCHUTEJIIPHO Hauyajga KOOpPAMHAT, CUMMETPHUsS OTHOCHUTEIBHO NPSAMON y = X, PACTIKEHUE U
C)KaTue BJOJb OCEl KOOpAUHAT.

[IpakTrueckue 3aHATHSA.

[Ipumepsl 3aBHCHMOCTEM MEXIy NEPEMEHHBIMM B pEAJIbHBIX MPOIECCAX W3 CMEXKHBIX
muctumiuH.  Ompenenenve  Qynkuuid. Iloctpoenme u  yreHue rpadukoB  QyHKIUH.
HccnenoBanue pynkiuu. CBoiCTBA JTWHEWHOH, KBAPATHUYHON, KYCOYHO-TUHEHHON U APOOHO-
nuHelHoU Qynkuuil. HenpepriBable 1 nepuoanueckue GpyHkimuu. CBolicTBa U rpaduKu CUHYCA,
KOCHHYyCa, TaHreHca W KoraHreHca. OOparHple ¢yHKuuu W ux rpaduxu. OOpaTHbIE
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TPUTOHOMETPHUUYECKHE
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¢byukuun. [IpeodbpazoBanus rpaduka Gyaknun. lapmMoHnueckue KoneOanus.

[Mpuknanueie 3amaun. IlokaszarenpHble, JorapudMHUYECKUE, TPUTOHOMETPUUECKHUE
ypaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

[TocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUSI M CBOWCTBA YHCIOBBIX MOCIEI0BATEIILHOCTEH.
[lonsitTue o mpenene mocnenoBaTenbHOcTH.  CylllecTBOBaHME — Mpeleia MOHOTOHHOM
OTpaHUYCHHOU TmocieaoBarebHOCTH. CyMMUpOBaHUE TOCienoBaTeIbHOCTeH. beckoneuHo
yOBIBaroIasi rTeOMETpUIECKas MPOTPECCHUS U €€ CyMMa.

[TpousBoanas. [lonsTre o mpou3BOAHON (YHKIMH, €€ TeOMETpUYECKUd U (pusnueckuit
CMBICI. YpaBHEHHE KacaTtelbHOW K rpaduky ¢yHKiuu. [Ipou3BOgHBIE CYMMBI, Pa3HOCTH,
MPOW3BENICHUS, YacTHbIC. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTapHBIX (QyHKIWA. [IpumeHEeHHE
MIPOM3BOJHON K HccienoBaHU0 (YHKIUI U moctpoeHuto rpadukos. [IpousBonnbie oOpaTHOU
byHKIMN U KoMro3uuu GyHKiuu. [IpuMepsl Hcmnonb30BaHusT TPOU3BOIHON TSI HAXOXKICHUS
HaWJIy4dllero peuieHus B MPUKIAJHBIX 3ajJadax. Bropas mpousBojHas, €€ Te€OMETPUYECKUU U
busnueckuit cmbica. HaxoxkaeHne CKopoCcTH IS Tipoliecca, 3aJaHHoro (popmyioi U rpadukoMm.

[Ipumepsl mpuMeHeHUs: WHTerpana B ¢u3uke U reomeTpuu. [IpakTudeckue 3aHSATHS.
UucnoBass  mocneoBaTeIbHOCTh,  CIIOCOOBI €€ 3aJaHusi,  BBIYMCICHUA  YJICHOB
nocienoBarenbHOCTH. [Ipenen nocnenoBatenbHocTH. beckoneuHo yObIBaroIIasi reOMeTpuYecKast
MIPOrpeccusl.

[IpousBogHass: MEXaHUYECKUHA M T'E€OMETPUYECKUM CMBICI IMPOU3BOJHOM. YpaBHEHUE
KacarenpbHOH B oOmem Bume. [lpaBuma u  dopmynsl  nuddepeHupoBanus, Tabmuna
MPOM3BOJHBIX dJeMEHTapHbIX (yHKIHH. VccnenoBanue QyHKIMU C MOMOIIBIO MPOU3BOTHOM.
Haxoxnenue HanOoJbIero, HAMMEHBIIETO 3HAUEHUS U SKCTPEMANbHBIX 3HAYEHUN (YHKIIUH.
Wuterpan u nepBoodpazHasi.

YPABHEHHMA U HEPABEHCTBA.

YpaBHEHUS U CUCTEMBI YpaBHCHHM. ParimoHabHbIe, HPpAIIMOHATILHEIE, TTIOKA3aTEeIbHbBIE U
TPUTOHOMETPUYECKUE YPAaBHEHHS M CHUCTEMBbl. PaBHOCWIBHOCTH YpaBHEHUN, HEPABEHCTB,
cucteM. OCHOBHBIE TpPHEMbl HMX pEHICHUsS (Pa3I0XKEHUE HA MHOMXKUTENIH, BBEJECHUE HOBBIX
HEU3BECTHBIX, TMOJICTAHOBKAa, Trpaduueckuii  merox). HepaBencrBa. PammoHnanbHEIE,
WppalroHaIbHbIE, TIOKa3aTeIbHbIE U TPUTOHOMETPHUUYECKHE HepaBeHCTBA. OCHOBHBIE TPUEMBI HX
pemenus. Mcmonb3oBaHue CBOWCTB U rpadukoB (YyHKIUN MpU pEUICHUH YpaBHEHUH U
HEpaBeHCTB. Meroa wuHTepBaioB. M300paxeHHe Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBa
pelieHnii ypaBHEHH 1 HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

[lpuknagaeie 3amaun. [lpumeHeHMe MaTEeMaTHYECKUX METOJOB JUISl  pEUICHUs
COJIep>KaTeNIbHBIX 3aJlad U3 pa3iMuHbIX oOyiacTell HayKu U NMpakTHKu. HTeprnperanus
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pe3yJibTaTa, y4eT peallbHbIX OTPAHUYEHUI.

[IpakTrueckue 3aHATHS.

Kopuu ypaBHenuii. PaBHocuibHOCTH ypaBHeHMH. IlpeoOpa3oBaHue ypaBHEHUH.
OcHOBHBIE TpUEMBI pelIEHUs YypaBHEHHMW. PemieHune cucrem ypaBHeHu#. lcnonb3oBaHue
CBOWCTB M rpauKOB (PYHKIUI U1 pellieHUs ypaBHEHUI U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUS BEPOSITHOCTEN.

OneMeHTbl KOMOMHATOPHUKH.

OcHOBHbIE TIOHATHS KOMOMHATOPUKH. 3aJauyd Ha TMOJCYET 4YHCiIa pa3MEeLeHHH,
NEPECTaHOBOK, coueTaHuil. Pemenune 3a1a4 Ha nepebop BapHaHTOB.

OnemeHTsl TeopuH BeposTHocTel. CoOBbITHE, BEpPOATHOCTh COOBITHS, CIOXEHHE U
YMHOXEHHUE BeposiTHOcTel. [IoHATHE 0 HE3aBUCUMOCTH COOBITHIA.

DOneMeHThl ~MaTreMaTH4ecKoW cratucTuku. [IpeacraBneHue  JaHHBIX — (TaONMIIbI,
avarpaMmbl, Tpaduku), reHepalibHash COBOKYIIHOCTb, BBIOOpKaA, cpeaHee apu(pMEeTHYECKOe,
MeauaHa. [TonsaTue o 3a1a4ax MaTeMaTUYECKON CTaTUCTUKH.

[IpakTrueckue 3aHATHSA.

Hctopus pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHKU U UX POJIb B
pa3IuuHBIX cdepax YeIOoBEUEeCKOW >KU3HENesATeNbHOCTH. [IpaBmia koMOuHaTopuku. Pemenue
KOMOWHATOPHBIX 3a7a4.

[TpuxnagHele 3a1a4u.

Kitaccuueckoe omnpezneneHue BEpOSTHOCTH, CBOWCTBA BEPOSITHOCTEM, TEOpEMa O CyMMeE
BeposiTHOCTEW. Bbruuciienne BepositTHocTed. llpuxnanneie 3agaun. IIpencraBieHne 4HMCIOBBIX
naHHbIX. [[puknagHelie 3aga4n.

I'EOMETPUSI.

[IpsiMBbIe ¥ TUIOCKOCTHU B IIPOCTPAHCTBE.

B3anmHOe pacnonoxeHue IByX NpsIMBIX B IpocTpaHcTBe. IlapamienbHOCTH NMpsMol M
miockoct. IlapamiensHOCTh IUIOCKOCTEH. [lepneHIUKYIIpHOCTh MNPSAMONM M IUIOCKOCTH.
[lepneHauKysp ¥ HaKJIOHHAsA. YTOJ MEXIY NPSAMOW M IUIOCKOCTBIO. JIByrpaHHBIM yrois. Yroi
MEXIy  IUIOCKOCTAMH.  [leprneHauKynspHOCTH  JABYX  IDIOCKOCTEM.  ['eomerpuueckue
npeoOpa3oBaHUsl MPOCTPAHCTBA: MapajUIETbHBI  MEPEHOC, CUMMETPHs  OTHOCHTENBHO
mwiockoctd.  llapamnensHoe  mpoektupoBaHue. [lmomans  OpTOrOHaABHOM — IIPOEKLUU.
N300pakeHre MPOCTPAHCTBEHHBIX (Uryp. MHororpaHnHuku. Bepmmunbl, pebpa, TpaHH
MHOrorpaHHvka. Pa3BepTka. MHororpanseie yrisl. Belmykiible MHOTrOrpaHHMKH. Teopema
Oinepa. Ilpusma. IIpsimas u HaknoHHas npusma. IlpaBunbHas npusMma. [lapannenenunen. KyoO.
IIupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummerpun B KyOe, B mapajuiesienunesie, B npume u nupamuye. Cedenus Ky0a, mpu3Mbl
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u nupamuabl. [IpencraBieHne o MpaBUIBHBIX MHOTOTpaHHHKaxX (TeTpajiape, KyOe, OKTadape,
JoJeKadApe W WKocadape). Tena u mMoBepXHOCTH BpaieHUs. LlunmuHap u koHyc. YceueHHBIH
koHyc. OcHOBaHUE, BbICOTA, OOKOBAsi MOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBbie CEUeHHS U
ceueHus, napamuienbHele ocHoBaHuio. Illap u cdepa, ux ceuenus. KacarenpHasi MIOCKOCTh K
chepe.

Wsmepenuss B reomerpuu. [lomoOume Ten. OTHOIIEHUS IUIOIIAZCH MOBEPXHOCTEH WU
00beMOB TOA00HBIX Ten. KoopmuHatel u BekTopbl. [IpsiMoyronbpHas (AekapToBa) cucTeMa
KOOpJMHAT B MpocTpaHcTBe. PopMyiia pacCTOSHUSA MEXIY ABYMsI TOUKaMU. Y paBHEHUsS cepsl,
IJIOCKOCTH U npsaAMol. Bektopsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4yucio. PaznokeHne BEKTOpa MO HANpaBICHUSIM. YTOJ MEXIY JIBYyMs
BekTopamu. [Ipoekuusi Bexkropa Ha ocb. Koopaunatel Bekropa. CkalsipHOE€ NpPOU3BEACHUE
BEKTOpOB. lcrmonp3oBaHWE KOOPJAWHAT W BEKTOPOB TIPH PEHICHUH MaTEeMaTHYECKUX |
MPUKJIAAHBIX 33]1a4.

[Ipaktuueckue 3ansATUA. [IpU3HAKM B3aMMHOTO PACHOJIOKEHHUS MNPSIMBIX. YTOI MEXAY
npsiMbIMU. B3auMHOE pacronokeHue NpsIMbIX U TUIOCKOCTeH. [lepneHaukynisp U HakJIOHHAs K
IUIOCKOCTH. YTOJ MEXAy IPSIMOM U TUIOCKOCThI0. TeopeMbl 0 B3aMMHOM PacloIOKEHUHU MPSIMON
n 1iockoctH. Teopema o Tpex meprneHauKyispax. [Ipu3Haku M cBOWCTBa MapajuIeNIbHBIX M
NEePNEHANKYISIPHBIX TUIOCKOCTEH. PaccTosiHME OT TOYKM JO0 IUIOCKOCTH, OT MpPsIMOM 10
IJIOCKOCTH, PACCTOSTHUE MEXK]Y IUIOCKOCTAMH, MEXIY CKPEIIUBAIOMIMMUCS MPSMBIMHU, MEXIY
MIPOM3BOJIBHBIMU (purypamu B mpoctpanctse. [lapanienbHoe NpoeKTUPOBAHUE U €r0 CBOMCTBA.
Teopema o muiomaaM OPTOTOHAIBHOM MPOEKLIMH MHOTOYroJIbHMKA. B3anMHOE pacnosiokeHue
MPOCTPAHCTBEHHBIX (uryp. Pasmuunbie BUABI MHOTOTpaHHHKOB. WX m3obOpaxenus. CedeHus,
pa3BepTKU MHOrorpaHHukoB. I[lmomaas moBepxHocTH. Buasl cumMmeTpuii B IpOCTpaHCTBE.
CuMMeTpust Tel BpallleHUs U MHOTOTpaHHUKOB. Buruncnenue miuomazaeit u o0beMoB. BekTopshl.
JleiictBua ¢ BekTopamH. JlekapToBa cucCTEMa KOOPAMHAT B IPOCTPAHCTBE. YPaBHEHUE
OKpYXHOCTH, cepsl, TuiockocTH. PaccrossHue Mexay Todykamu. [IeHCTBUS ¢ BEKTOpamu,
3aJaHHbIMU KoopauHataMu. CKansipHOe NpPOU3BEIACHHE BEKTOPOB. BekTopHOE ypaBHEHHE
psIMOM U TUIOCKOCTU. Mcronp30BaHue BEKTOPOB MPHU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

Jlns BHEayIMTOPHBIX 3aHATUN CTYJEHTaM Hapsiay C PElIeHUEM 3a7ad U BBIIOJHEHHUS
MPAKTUYECKUX 33JJaHUI MOKHO TPEIOKHUTh TEMbI UCCIIEIOBATEILCKUX U pedepaTUBHBIX padoT,
B KOTOpPBIX BMECTO CEpUI OTIENIbHBIX MEIKUX 33134 U YNPaKHEHUHN IpensiaratoTcs CIOKETHBIE
3a/laHus, TPEOyIOIKe JUTUTEIbHON pabOThl B paMKax OJIHOM MaTeMaTHYECKOW CHUTyaluud. OTH
TEMBbl MOTYT OBITh KaK HHIWBUIYaTbHBIMU 33JaHUSIMHU, TaK U TPYNIOBBIMH IS COBMECTHOTO
BBITIOJIHEHUSI UCCIIEIOBAHUS.

[Tpumepubie Tembl pedepaToB (JOKIAIOB), UCCIEIOBATEIBCKIX MPOEKTOB: HenpepbiBHbIE
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napoOu. IIpuMeHeHHe CIOXKHBIX NPOLIEHTOB B SKOHOMHYECKMX pacuerax. [lapamienbHoe
npoektupoBanue. CpenHue 3HA4eHHS UM MX NPHUMEHEHUE B CTAaTUCTHKE. BekTopHOe 3anaHue
NPSAMBIX ¥ TUIOCKOCTEW B mpocTpaHcTBe. CloXKeHHe rapMOHUYECKUX KojeOanmid. ['paduueckoe
penieHue ypaBHEHMM M HepaBeHCTB. [IpaBWiIbHBIE W IOJYIPaBUJIIBHBIE MHOTOI'PAaHHHKHU.

Konnueckne ceueHns U Ux MMPUMCHCHUC B TCXHUKC.

2.1 O0bém o0meodpazoBaTeIbHON YUeOHOM TMcHMILIUHBI MaTemMaTnka

Bun yue6HO# paboThI O6beM yacoB
MakcumanbHasi yueOHasi Harpy3Ka 341
AyIMTOpPHBbIE 3aHATHS, BCErO 234
B TOM YHUCJIE:
TEOpeTUIecKoe 00yUeHne 107
npaktuyeckue 3ausatus (I13) 127
CamocTosiTe/ibHasi padoTa, BCero 107
[IpomexxyTouHas artectanus B popme 3K3aMEH
2.2 TemaTnuecKkuii IUIaH U coJep:KaHHe o0O0uIeo0pa3oBaTeIbHON y4eOHOI
AUCHUIIIMHBI MaTtemaTHKAa
HaumenoBanne Conep:xaHue ydyeOHOro MaTepuaJa, Oo6beM yacoB Yposens
pasiesioB u TEM J1abopaTopHbIe M PAKTHYECKHE 0CBOEHHSI
padoThl, caMmocTosITeIbHAsI padoTa
odyuarommxcsi, KypcoBasi padora
(nmpoekT)
Paznea 1. BBenenue.
2
Tema 1.1. ConepxaHue yq4eOHOTO MaTepraia: O3HaKOMHTEb
Maremaruka B Hayke, | 1. MaremaTuka B IOBCETHEBHON KU3HH. HBIN
TexHuKe, 3koHomuke u | 2. Teopernueckas u MpUKIaIHas 2
MPaKTHYECKOM COCTABJISIONIAsT MATEMATHKH.
JIeSITETbHOCTH 3. Marematnka B  npodeccHOHAIBHOI
JIeSATENbHOCTH (TeXHUYECKOH u
TYMaHHUTapHOH).
4. TIpuYMHHO-CIIECTBEHHbIE CBsI3H,
MICUXOJIOTHSI U IPyTHUE
[TpakTryeckue paboThI HE MPEAYCMOTPEHO
JlabopaTopHble paboTHI HE NPEeTyCMOTPEHO
KoHTponbHbIe paboThI HE MIPEAYCMOTPEHO
CamocrostensHas padoTa: HE MIPEAYCMOTPEHO | PENpOAYKTUBH
3171
Paznen 2: Pa3BuTHe NOHSATHS 0 YHCIIe
4
Tema 2.1: llensie u Copneprxanue yueOHOTO MaTepraa: O3HaKOMHTEIb
panuoHanepHbie yucaa | 1. Hcrtopus yucna HBII
2. Pa3BuTHe MOHATHUS YKCIA 1
3.  MHoxecTBa LENbIX U PAI[MOHATBHBIX
YHCel
Ipaktrueckue paboTh HE MPEAYCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KoHTponbHbIe paboThI HE MPEAYCMOTPEHO
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CamocrositensHas padoTa: HE MIPEAYCMOTPEHO | PEHpOIYKTHBH
bIit
Tema 2.2: | Coxepxanue yd4eOHOTO MaTepuaa; O3HaKOMUTETH
[Mpubnmxénnsie HE NMPETyCMOTPEHO | HBIH
BBIYHMCIICHHS [MpakTnyeckue paboTHI:
1. TIpubmmkéHHOE 3HAYEHHWE BEIMYWHBI U
MOTPELIHOCTH MTPUOIIIKEHUSI. 2
2. Tounsle u pUOMIMKEHHBIEC YHACTA.
3. OkpyrieHue.
4. AOGcomoTHas MOTPENTHOCTD.
JlabopaTopHble pabOTHI HE IIPEAYCMOTPEHO
KoHTponbHbIE paboThI He MpeyCMOTPEHO
CamocrositensHas padoTa: HE MPEeTyCMOTPEHO | PENpOAYKTUBH
bII
Tema 2.3: | Coneprkanne y4eOHOTO MaTepHuania: O3HaKOMHUTENb
KommnekcHsle yucna 1. TloHsTHE KOMILJIEKCHOTO YMCIA. HBII
2. AunreGpaunueckas (opma KOMIIJIEKCHOTO 1
uypcna. JleWcTBUS €  KOMIUIEKCHBIMH
YHCIIAMH
IIpakTrueckue paboThl HE MIPEAYCMOTPEHO
JlabopaTopHble paboTHI He NpeyCMOTPEHO
KonTposbHbIe paboThl HE MPeTyCMOTPEHO
CamocrositenbHas paboTa: HeE MPEeIyCMOTPEHO | PEpOAYyKTHUBH
bl
Pa3nea 3.: Kopan, crenenu u orapugmel
13
Tema 3.1: Kopuu un | Cozmeprkanue yueOHOrO MaTepHaa:
CTENEHU 1. Kopnu u cTeneHu ¢ HaTypaIbHBIM
[IOKa3aTeleM U UX CBOMCTBA.
2. Cremnenu ¢ LEeIBIM ITOKa3aTelIeM 1
3. Crenenu c parroHaTEHBIM
MoKasareneM
4. CeoiicTBa cTETICHEH
5. Kopuu n-crenenu
[TpakTudeckue paboOThI 1
JlabopaTopHblie pabOThI HE MPeyCMOTPEHO
KonTponbHbIe paboThI HE MIPEAYCMOTPEHO | PEHpPOIYKTHBH
bIN
CamocrosrenpHas paboTa: 2 O3HaKOMHTENb
- CocraBienre TaOIMI] BO3BEIEHUS B HBII
crenens a1 2, 3 - no 10-i1 4, 5, 6 — no 7-i
Tema 3.2: Jlorapupm Coneprxanue y4eOHOTo MaTepHaa:
1. Omnpenenenue gorapudma. 1
2. HarypanbHeie u JIeCATHYHbIC
JIOTapUQPMBI.
[pakTryeckue paboThI 1
JlabopaTopabie paboThHI HE TIPEyCMOTPEHO
KoHTposnbHbIe paboThI HE TPEeIyCMOTPEHO | PEIpOAYKTHUBH
bII
CamocrosrensHas paboTa: 1 O3HakomMHTEND
- § 48-49 MopakoBuul HBIN

Tema 3.3: CsoiicTBa
sorapu¢pmMoB

Cozepxanue yueGHOTO MaTepHaa:

1. CsoiicTa morapu(moB. 2
2. OcHOBHOE JIOTapUPMAIECKOE
TOXJIECTBO
3. Ilepexon k HOBOMY OCHOBaHHIO.
4. IlpeoGpa3oBaHue JorapupMUIECKUX
BBIPAKEHUI.
[IpakTryeckne pabOTHI 2

JlabopaTtopHbie pabOThI

HE TPEyCMOTPEHO

KoHTposibHbIE pabOTHI

HE IPEYCMOTPEHO
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CamocrosrensHas paboTa:
- § 50 MopakoBuul, pomosHeHHE B
Ta0JIMIY-IaMSITKY CBOMCTB JIorapu(p)MoB

Tema 3.4: | Conepxanue y4eOHOTO MaTepuaia: He TpeycMOTpeHo | O3HaKoMUTEh
[IpeobpazoBanme 1. TIpeoGpazoBanme palOHaIbHbIX HBIi
paIMOHAIBHBIX YpaBHEHHIA.
BBIpAKEHUI [pakTryeckue paboThI 1
JlaGopaTopHble paboThI HE MPeTyCMOTPEHO
KonTtponsHsie paboThl HE TIPEeyCMOTPEHO
CamocrostenbHas padboTa: 1 PenpoayKTUBH
- 3agaum NeNe 36.1 — 36.11 MopakoBud2 BINA
Tema 3.5: | Conepxanue yueOHOro Marepuaa: He npeaycMorpeHo | O3HaKOMHTENb
IIpeoOpa3oBanue HBIN
JIEUCTBUTEIIBHBIX [IpaxkTryeckue pabOTHI:
BEIpAKEHUI 1. TIlpeobpa3zoBanue HppaLHOHABHBIX
BBIpAKEHUI 1
2. TlpeobGpazoBanme CTETIEHHBIX
BBIPA)KEHUI.
3. TIlpeoOpazoBanmue MoKa3aTeabHbBIX
BBIPAKEHUI

JlaGopaTtopHbIe paboTHI

HE MTPEAYCMOTPEHO

KonTposbHbIe paboThI

HE IPEIyCMOTPEHO

CaMocTosTeIbHAas pa60Ta:

HE IPEyCMOTPEHO

Pa3ges 4.: OCHOBBI TPUTOHOMETPHH

13
Tema 4.1: OcnoBuble | ConepxaHue yueOHOTO MaTepHaa:
TPUTOHOMETPUIECKHUE 1. Pagmannas mepa yria. 2
TOXKIECTBa 2. Omnpexnencuue OCHOBHBIX

TPUTOHOMETPUYECKHIX (PYHKIINH.
3. OcHoBHBIE TPUTOHOMETPHUYECKHUE
TOXJIECTBA.

ITpakTrueckue paboTsl

HE IIPEAYCMOTPEHO

JlabopaTopHbIie pabOThI

HE TPEyCMOTPEHO

KoHTponbHbIE paboThI

HE IPEYCMOTPEHO

CamocrosTensHas pabora:

- § 9 MopakoBuul

- CocraBieHue  TaOIHIIBI
TPUTOHOMETPUIECCKHUX TOXKICCTB

OCHOBHBIX

Tema 4.2: Dopmynst
JIBOMHBIX "
MTOJIOBUHHBIX YTJIOB

Coneprxanue yueOHOTO MaTepraa;
1. CuHyC 1 KOCHHYC JBOWHOTO yTJIa.
2. ®opMyIibl HOJOBUHHOIO yIila

[TpakTryeckue paboThl

HE IPEyCMOTPEHO

JlabopaTopHbIe pabOTHI

HE IPEeyCMOTPEHO

KoHTponbHBIC pPabOTHI

HE MTPEAYCMOTPEHO

CaMocrosTenpHas padoTa:
- § 24 Mopaxkosuu |

1

Tema 4.3:
Onpenenenne
00paTHBIX
TPUTOHOMETPUUYECKUX
¢byHKIHH

Copneprkanre yueOHOTO MaTepraa;
1. OnpeneneHue apkcuHyca, apKKOCHHYcCa,
apKTaHI'eHCa M apKKOTaHTeHCa YHCia

[IpakTryeckne paboOTHI

HE IPEeyCMOTPEHO

JlaboparopHbie paboThI

HE MTPEAYCMOTPEHO

KonTpossHble paboThl

HE IPEIyCMOTPEHO

CamocrosTenpHas padboTa:
- § 17-19 MopakoBuu |

1

Tema 4.4: Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUI

Copeprxanue yueOHOTO MaTepraa;

1. Pemenue MPOCTEHTITHX
TPUTOHOMETPHYECKUX YPaBHCHUH

2. TpuroHomeTpuuecKkue ypaBHEHHA U
CIOCOOBI UX PeIICHHs

ITpakTrueckue paboTsl

HE IPEyCMOTPEHO

JlabopaTopHEIe pabOTHI

HE IIPEAYCMOTPEHO
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KonTponsabie paboTs!

He IPEeyCMOTPEHO

CamocrosTenbHas padoTa:
- § 16, 20 Mopaxosuul

1

Tema 4.5: TIpocreiiue
TPUTOHOMETPUUYECKHUE
HEpaBEHCTBA

ConeprkaHue yueOHOTO MaTepraa;

1. Ilomsarue TPUTOHOMETPUUECKOTO
HEPaBEHCTBA.

2. Merobl pelieHrs HEpaBeHCTB.

ITpakTrueckue paboTsl

HE IPEIYCMOTPEHO

JlabopaTopHble pabOTHI

HE IPEyCMOTPEHO

KonTtpomnsHbie paboThl

HE TPETyCMOTPEHO

CamocrosTensHas paboTa:
- § 57 Mopaxosuul

1

Pa3znen 5.: @yHkuuu, ux cBoicTBa U rpaQuKu

23

Tema 5.1: OyHKIHA

ConepxaHue yq4eOHOTO MaTepraia;

1. Tlomstue GpyHKUINH.

2. OOnacte ompeaeleHue U
3HAYCHUS.

3. TI'paduk ¢pyHKUHN.

4. CsoiicTBa pyHKIMH.

00J1acTh

IIpakTryeckne paboOTHI

HE IPEeyCMOTPEHO

JlabopaTopHbIe pabOTHI

HE TPETyCMOTPEHO

KonTpoisibHbIe paboThl

HE IPEyCMOTPEHO

CaMocrosiTenpHas padboTa:
- § 1 MopakoBuul

1

Tema 5.2
Hccnenoanue
byHKIHH
3JIEMEHTaPHBIMHU

criocobamu

Cogepxanue y4eOHOTO MaTepraia:

1. Tlnau nccrempoBaHus QyHKITHH.

2. IIpoMexyTKd BO3pACTaHUS U YOBIBAHUS

3. Hawubonpliee 1 HANMEHbIIIEE 3HAYCHHSI
byHKIMH

[TpakTuyeckue paboTHI

HE MPEeTyCMOTPEHO

JlabopaTopHble pabOTHI

HE IPEyCMOTPEHO

KonTposbHble paboThl

HE IIPEAYCMOTPEHO

CamocrosTensHas paboTa:
- § 2 Mopakosuul

Tema 5.3: OOparHbie
GbyHKIAN

Coneprkanue yueOHOTO MaTepraa;
1. Tlonstue obparHOil QyHKIUH.
2. CaoiicTBa

3. TI'paduknu

ITpakTudeckue paboTHI

HE TPETyCMOTPEHO

JlabopaTopHbie paboThI

HE NPEeTyCMOTPEHO

KonTposbHbIe paboThl

HE IIPEAYCMOTPEHO

CamocrosTenpHas paboTa:
- § 3 MopakoBuul

1

Tema 5.4: CrnoxHas
byHKIHSA

ConepxaHue yq4eOHOTO MaTepraia;

1. TlonsTne cnoxHON (YHKINH.

2. Apudmernyeckue JIEHCTBUS
($yHKIMAMU.

Hazx

IIpakTrueckue paboTsl

HE IIPEAYCMOTPEHO

JlabopaTopHbIie pabOThI

HE NPEeTyCMOTPEHO

KoHTposbHbIE paboThI

HE MPeyCMOTPEHO

CamocrosTenpHas padboTa:
- § 3 MopakoBuul

1

Tema 5.5:
[TapannenbHblit
MEePEHOC U CHMMETPHS
rpaduKoB QYHKITHI

ConepxaHue yq4eOHOTO MaTepraia:

1. TlapammenpHBIi  TepeHOC  TpaduKoB
(hyHKIHH.

2. Cummerpus OTHOCHUTEIIFHO
KOOpJAMHAT, Hauayla KOOPIUHAT.

ocelt

[TpakTryeckue paboThl

HE IPETyCMOTPEHO

JlabopaTopHbIe pabOTHI

HE IPEeTyCMOTPEHO

KonTponsabie paboTs!

He IIPEeyCMOTPEHO
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CaMocrosTenpHas padboTa:
- § 13 Mopakosuu |

Tema 5.6:
[TpeobpazoBanue

rpadukoB QpyHKIUT

CopepxaHnue yq4eOHOTO MaTepraa:

1. Pacrtsxenme w cokatme TpaduKOB
(hyHKIHH BIONB OCeil KOOPIMHAT.

2. CummeTpHst OTHOCUTEIBHO NPSMON y =
X

[TpakTuyeckue paboTHI

HE MPEeTyCMOTPEHO

JlabopaTopHble pabOTHI

HE IPEyCMOTPEHO

KonTposbHbIe paboThl

HE IIPEAYCMOTPEHO

CamocrosTensHas paboTa:
- § 13 Mopaxosuul

1

Tema 5.7:
Tpuronomerpudeckue
byHKIAN

Coneprxanue yueOHOTO MaTepraa;

1. Tpuronomerpuyeckne (YHKIMH CHHYC,
KOCHHYC, TAHICHC M KOTAHTeHC.

2. CaoiicTBa QyHKIINH U NX TPaQUKH.

ITpakTudeckue paboTHI

1

JlabopaTopHbie paboThI

HE MPEeTyCMOTPEHO

KonTposbHbIe paboThl

HE IIPEAYCMOTPEHO

CamocrosTenpHas padboTa:
-§ 10— 11 MopakoBuul

1

Tema 5.8: OOGparHbIe
TPUTOHOMETPUYECKUE
GbyHKIAN

ConepxaHue yd4eOHOTO MaTepraia:
1. OGparHbie TPUTOHOMETPHUECKHE

(hyHKIHM.
2. CsaoiicTBa pyHKIMI 1 UX rpaduKH.

ITpakTrueckue paboTsl

HE IIPEAYCMOTPEHO

JlabopaTopHbIie pabOThI

HE NPEeTyCMOTPEHO

KoHTposbHbIE paboThI

HE MPeyCMOTPEHO

CamocrosTenpHas paboTa:
- § 15— 16 Mopakosuul

Pa3ges 6.: YpaBHeHHs M HepaBeHCTBa

15

Tema 6.1: YpaBHeHus,
HEpaBeHCTBAa M  HX
CHCTEMBI

Copepxanue yq4eOHOTO MaTepuaa:

1. OcHoBHBIE TOHATHS 00 YpaBHEHISIX,
HEPABEHCTBAX U UX CHCTEMaX.

2. PaBHOCUIBHOCT  ypaBHEHHH u
HEpPaBEHCTB.

ITpaktrueckue paboTsl

HE IPEIYCMOTPEHO

JlabGoparopHbie paboThI

HE MPEAYCMOTPEHO

KonTtposnsHbie paboThI

HE MPEeTyCMOTPEHO

CamocrosTenpHas padboTa:
- § 55 Mopaxosuul

1

Tema 6.2:
PamuonanbHbIe

YpaBHEHHUS

Coneprxanue yueOHOTO MaTepraa;

1. PanmonanbHBIC YpaBHEHHUS H METOJIBI UX
peLieHus.

2. Teopema besy.

ITpaktrueckue paboTsl

HE IPEIYCMOTPEHO

JlabopaTopHble pabOTHI

HE IPEyCMOTPEHO

KonTtpomnsusie paboThl

HE TPETyCMOTPEHO

CamocrosTensHas paboTa:
- § 56 MopaxoBuul

1

Tema 6.3: OcHOBHBIE

ConeprkaHre yueOHOTO MaTepraa;

IPUEMBL pemenus | 1.  Pemenne IMHEHHBIX HEPABEHCTB. 1
HEPaBEHCTB 2. Airoput™m pelieHHs HEpaBeHCTB BHIIIE
NepBOH  CTENeHn u  1pobHO-
paLMOHAIbHBIX HEPABCHCTB
ITpakTrueckue paboTsl HE MIPEAYCMOTPEHO
JlabopaTopHble paboThI HE MPEAYCMOTPEHO
KoHTponbHbIE paboThI He IPeJyCMOTPEHO
CamocrosTenpHas paboTa:
Tema 6.4: Meron | Conepxanne yueOHOTo MaTepraia:
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HWHTEPBAJIOB 1. Pemenue HepaBeHCTB BbILIE MEPBOM 1
CTENEHH U  JApOoOHO-palMOHATBHBIX
HCPABCHCTB METOAOM MHTCPBAJIOB.
[TpakTuyeckue paboThI HE MIPEAYCMOTPEHO
JlabopaTopHble paboThI HE MTPEAYCMOTPEHO
KonTtpossHbie paboThl HE IIPEAYCMOTPEHO
CamocrosTenpHas paboTa:
Tema 6.5: | Coneprkanne y4eOHOro Marepuaia:
UppauunonanpHele 1. TloHsTHE UPPALMOHATBHOTO YPAaBHEHHUS. 1
ypaBHEHHS 2. Meronsl penieHusl.
ITpakTrueckue paboTsl HE ITPEAYCMOTPEHO
JlabopaTopHble pabOTHI HE IIPEAYCMOTPEHO
KonTponbHbie paboThl HE MPeyCMOTPEHO
CamocrosiTenpHas padboTa: HE MTPEAYCMOTPEHO
Tema 6.6: | Coneprxanne y4eOHOrO MaTepuana:
IloxazarenbHble 1. Onpenenenne u CrIOCOOBI  peLIEHUS 1
ypaBHEHUS 10Ka3aTeIbHbIX YPaBHEHHUH.
[Ipaktrueckue paboThl HE IIPEAYCMOTPEHO
JlabopaTopHble pabOTHI HE MPeTyCMOTPEHO
KonTtpossHbIe paboThl HE MIPEAYCMOTPEHO
CaMocrosTenbHas padoTa: 1
- § 40 Mopakosuu |
Tema 6.7: | Coneprkanue y4eOHOro MaTepuana:
[MToka3zarensHble 1. TlokazarenbHble HepaBeHCTBa u 1
HEpaBeHCTBA CIIOCOOBI UX PEIIEHHUSI.
ITpakTrueckue paboTsl HE ITPEAYCMOTPEHO
JlabGoparopHbie paboThI HE TPEeyCMOTPEHO
KoHTponbHbIE paboThI HE MPeyCMOTPEHO
CamocrosiTensHas paboTa: HE ITPEAYCMOTPEHO
Tema 6.8: | Coneprxanue yueOHOTO MaTepuana:
Jlorapudmunueckue 1. Onpenenerne u CrIOCOOBI  pELICHUS 2
YpaBHEHHS sorapu()MUUIECKUX YpaBHCHHH.
[TpakTHyeckue paboThl HE MTPEAYCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KonTtpossHbIe paboThl HE IIPEAYCMOTPEHO
CamocrosiTenbHas padoTa: 1
- § 44 Mopaxosuul
Tema 6.9: | Coneprkanne y4eOHOro Marepuana: O3HaKOMHTENb
Jlorapudmuueckue 1. OmpeneneHue © CHOCOOBI  peIICHHS 1 HBIH
HEepaBeHCTBa Jorapu(pMUIECKUX HEPaBEHCTB.
ITpakTrueckue paboTel HE MIPEAYCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPeyCMOTPEHO
KontpoisibHbIe paboThl HE IIPEAYCMOTPEHO
CamocrositensHas padoTa: 1 PenpoayKTUBH
- § 45 Mopaxkosuu | BIT
HroroBoe 3ansTHE Copneprkanne yueOHOTO MaTepraa; He mpexycMoTpero | O3HaKOMHUTEINb
1. TloBTOpenue 6a30BbIX OCHOB HBIN
MIPOMICHHBIX TEM.
2. OcHoBHbIE (HOPMYIIBI IPOHAECHHBIX TEM.
3. OrtBeThl Ha BOIPOCHIL.
ITpaktrueckue paboTsl 1
JlabopaTopHble pabOTHI HE MPEeTyCMOTPEHO
KonTponbHbIe paboTh HE MPeyCMOTPEHO
CamocrositensHas paboTa: HE MPEAYCMOTPEHO | PEHpPOIYKTHBH
bIH
Pa3gen 7: Hayaja MaTeMaTH4ecKOro aHaIH3a
50
Tema 7.1: Yucnoseie | Coxepskanne yaeOHOrO MaTepHaa:
nocienoBarensHoctn | 1. Onpenenenne YHCIIOBOH
MIOCJIE/I0BATENLHOCTH. 2
2. CmocoObl  3amaHMd HW  CBOMCTBa
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[IOCJIEI0BATEILHOCTEH.
3. bBeckoneuno yOBIBaromIas
reoMeTpHUUecKas Mporpeccus.
4, TIlonsarue o
MOCJICI0BATEILHOCTH.

npezerne

[IpakTryeckue paboTHI

2

JlaboparopHsie paboTHI

HE NPEeIyCMOTPEHO

penpoOayKTUBH
BIA

KonTponbsubie paboTh

HE MIPEAYCMOTPEHO

O3HaKOMHTEID
HBIH

CamocTosTenbHas pabora:
- § 29 MopakoBuu|l

Tema 7.2:
GbyHKIIH

IIpenen

Conepxanue y4eOHOro MaTepuaa:

1. Tlomstme mpenena GyHKIUH B TOUYKE H
€ro reOMETPUYECKUIN CMBICI.

2. OnmHOCTOPOHHHE MPEIEIHL.

3. DBeckoHeuHo Manble QYHKIMH U UX
CBOMCTBa.

4. BeckoneuHo 6ospmme QyHKINH.

5. CyulecTBOBaHME INpejeia MOHOTOHHOM
OTpaHUYECHHOH ITOCIEA0BATEIbHOCTH.

[TpakTrueckue paboThI

2

JlabopatopHbie pabOTHI

HE PEIYCMOTPEHO

PEenpOaYKTUBH
BIA

KonrponbsHbie paboThl

HE IPEeIyCMOTPEHO

O3HAaKOMHTEID
HBIN

CamocTtosTenpHas padora:
- Pabora ¢ yuebnukom § 29 Mopnkosnul n
WHTEpHET pecypcaMu

2

Tema
HenpepsiBHOCTB

GbyHKIUU

7.3:

Conepxanue y4eOHOro MaTepuaa:

1. TlonsTe HENpPepBIBHOCTH (QYHKIHH.

2. HWccnemoBaHme Ha  HENPEPHIBHOCTE.
OmnpeneneHne TOYEK pa3pbiBa QyHKITHH.

3. Kiaccudukanus pa3pbsiBOB.

4. OmnpexnencHre aCHMIITOTHL. ACHMITTOTHI
TOPU3OHTANbHBIE,  BEPTUKAIBHBIE U
HaKJIOHHBIE.

[IpakTrueckue paboTHI

2

JlaGopaTopHbie pabOTHI

HE IPEeIyCMOTPEHO

pPenpoayKTUBH
BIA

KonTponbsHbie paboThl

HE MIPEAyCMOTPEHO

O3HaKOMHTEIb
HBII

CamocrosTenpHas padboTa:
- Pabora ¢ y4eOHMKOM © HWHTEPHET
pecypcaMu

2

Tema
IIpousBonHas

74:

Conepxanue y4eOHOro Marepuaa:

1. 3apmaya, mpuBojsAmias K
IIPOU3BOJHOM.

2. Ompenenenue. CBs13b MEXTY
G hepeHITPYEMOCTHIO u
HENPEPEIBHOCTHIO.

3. OusuyecKuid  CMBICT
Pemenue 3anau.

4. T'eomeTpHYeCKHH CMBICI IPOU3BOJHOM.

IIOHATHUIO

MIPOU3BOJHOM.

[pakTrueckue paboThl

2

JlaboparopHbie paboTHI

HE NPEeIyCMOTPEHO

KonTponbHbIe paboThl

HE IIPEAYCMOTPEHO

CamocrosTenpHas padboTa:

- Pabora ¢ yueOuukom § 32 Mopakosu4l u
HHTEPHET pecypcaMu

- C.92 boromoios

2

O3HaKOMHTEID
HBII

Tema

7.5:

Coneprkanne yaeOHOTo MaTepHaa:
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[IpousBonHbie
AIIEMEHTAPHBIX

GbyHKIUH

1. TIpowsBomHBIEC AIEMEHTAPHBIX (QYHKIUH. 2
2. HaxoxzaeHue npou3BOJHONW ¢ NOMOIIBIO
TaOITUIIBL.
3. IIpaBuna HaxOXAEHUE MTPOU3BOTHOMU.
4. IIpousBonHas TPUTOHOMETPUIECKHUX
GYHKIMHA.
[TpakTrdeckue paboOThI 2

JlabopaTopHbie pabOTHI

HE MPEeyCMOTPEHO

KonTponbsubie paboTh

HE MIPEAYyCMOTPEHO

PEIPOTyKTHBH
BIA

CamocrosTenbHas padboTa:
- C.103 boromosnos

2

O3HaKOMHTEID
HBIN

Tema 7.6: DxcTpeMyMsI

GbyHKIIH

Conepxanue yueOHOro MaTepHraa;

1. OmnpeneneHue 3KCTPEeMyMOB (QYHKINH.

2. Heobxoaumble ycIoOBHs CYIIECTBOBAHHS
IKCTPEeMyMOB. JoCTaTOUHBIE YCIOBHS
CYILECTBOBAHUS SKCTPEMYMOB.

3. HaxoxneHue sKcTpeMyMa C ITOMOIIBIO
BTOpPOH IIPOU3BOJHOM.

[IpakTrueckne paboThI

2

JlabopatopHbie pabOThI

HE NPEyCMOTPEHO

KonTponsHsie paboTs!

HE TIPEeyCMOTPEHO

PENPOIYKTHBH
BIA

CamocrosTenbHas padoTa:
- C.87 boromoJoB
- § 35 Mopakosuul

2

O3HaKOMHTEID
HBII

Tema 7.7:
HCCIIeIOBaHUE
GbyHKIUU

ITonnoe

Conepxanre yueOHOro MaTepHraa;

1. Cxema MTOJIHOTO HCCIICOBAHUS
(YHKIMU C TOMOIIBIO TIPOU3BOJHOM.

2. Hccnenosaune ¢GbyHKIHN Ha
BO3pacTaHWE M YOBIBAaHHE C ITOMOIIBIO
[IPOU3BOJHOM.

3. MHccnenoBanue GbyHKIIN Ha
IKCTPEMYMBI C TIOMOIIHIO MPOU3BOTHOM.

[pakTrueckue paboThI

2

JlabopaTopabIe pabOTHI

HE MIPEAYCMOTPEHO

KonTponbsHbie paboThl

HE IPEIyCMOTPEHO

PEIPOIyKTHBH
BIA

CamocTtosTenpHas padora:
- PaGora ¢ yueOnukom § 35 Mopakosuul u
HHTEPHET pecypcamu

2

O3HaKOMHTEID
HBIN

Tema
Jubdepenmman
nepBooOpasHas
¢byHKIAN

7.8:
u

Conepxanue y4eOHOro MaTepuaa:

1. [uddepenunan  QyHKUMHM U
TEOMETPUYECKUH CMBICIL.

2. Ompenenenue nepBooOpa3HOM GyHKIHH.

3. Teopema o mepBooOpa3HEIX.

€ro

[TpakTrdeckue paboOThI

1

JlabopaTopHbie pabOTHI

HE MPEeyCMOTPEHO

KonTponbsubie paboTh

HE MIPEAYyCMOTPEHO

penpoOayKTHUBH
BIN

CamocrosrenpHas paboTa:

- Pabota ¢ yue6nnkom § 37 Mopnkosuul n
HUHTEpHET pecypcaMu

- C.180 Boromoinos

2

O3HaKOMHTEID
HBIH

Tema
Heonpenenénnprit
HHTETpaI

7.9:

Conepxanue y4eOHOro Marepuaa:

1. Heonpenen€HHBINH HHTErpaL.

2. OCHOBHBIE TMOHSTHS,  ONpEICICHUs,
CBOMCTBa

[pakTrueckue paboThI

1

JlabopaTopabie paboThI

HE IPEeyCMOTPEHO

KonTposnbHbIe paboThI

HE MPEeyCMOTPEHO

PEnpPOIYKTUBH
BIA
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CamocrosTenpHas paboTa:
- C.188 boromomnos

O3HaKOMHTEIb
HBII

Paznen 8.: DaeMeHTHI

KOMOMHATOPMKH, TeOPHH BepPOSATHOCTEH H

MaTeMATHYeCKOH CTATHCTHKH

10

Tema 8.1: OcHOBHEIE
ITOHSATHS
KOMOWHATOPUKH

CozepxaHue yueOHOro MaTepuana:

1.  OcHOBHBIEC TOHATHS KOMOMHATOPHUKH.

2. 3agauym Ha MOACYET YKCIIA pa3MEIleHHH,
[IEPECTAHOBOK M COUYETAHUH.

[pakTrueckue paboThI

1

JIabopaTopubie paboThHI

HE IPEeSyCMOTPEHO

PETIPOTyKTHBH
BIA

KoHnTpoasHbIe paboTHI

HE MPEAYCMOTPEHO

O3HaKOMHTEID
HBIN

CaMocrosTenpHas pa60Ta:

2

Tema 8.2: OcHOBHBIC
TTOHATHS TEOpHH
BEPOSITHOCTEM

Copneprxanue yueOHOTO MaTepHaa;

1. CoOsITHE.

2. BeposTHOCTB COOBITHS.

3. CnoxxeHue W YMHOXEHHE BEPOSTHOCTEH.

[IpakTryeckue paboTHI

1

JlabopaTopHbie pabOTHI

HE MPeyCMOTPEHO

PEnpOIYKTUBH
BIA

KoHTposnbHbIe paboThI

HE MPEeyCMOTPEHO

O3HaKOMHTEID
HBIH

CamocrosTenbHas pa60Ta:

2

Tema 8.3: OcHoOBHbIC
MOHATUS
MaTeMaTHYeCKOi
CTaTUCTHUKHU

Conepxanue yueOHOro MaTepuaa:

1. TIlpeacraBneHue JNaHHBIX  (TaOJHILIBL,
JIarpaMMBl, rpadyKH).

2. T'enepayipHasi COBOKYITHOCTH, BEIOOpKa

[pakTrueckue paboThl

1

JIabopaTopabie paboThI

HE IPEeIyCMOTPEHO

PENpOAYKTUBH
BIN

KonTponbsHbie paboThl

HE IPEIyCMOTPEHO

O3HaKOMHTEID
HBIN

CamocTosTenbHas pabora:
- Pabora ¢ mHTEepHeT pecypcamu

2

Paznen 9.: Koopaunatsl u

BEKTOPbI

27

Tema 9.1: KoopauHats
TOYKH B IIPOCTPAHCTBE

Copneprxanne yueOHOTo MaTepHaa;

1. TIpsmoyronpHas cucTeMa KOOPAWHAT B
MPOCTPAHCTBE.

2. ®dopmyia pacCTOSHHS MEXIY IBYMs
TOYKaAMHU.

3.  VYpaBHenue chepsl.

ITpakTHueckne paboThI

HE MIPEAYCMOTPEHO

JlabopaTopabie paboTHI

HE IPEeyCMOTPEHO

KoHTponbHbIE paboTh

HE PEYCMOTPEHO

CamocrosTenpHas padboTa:
- C.277 Ne 44 BoromonoB
- § 23 Ioropenos

2

Tema 9.2: BekTopsl u
JIEHCTBUS C BEKTOPaMHU

CozepxaHue yueOHOro MaTepuaa:

1. Bexropsl. Monyns BekTopa. PaBeHcTBa
BEKTOPOB.

2. CnoxeHue  BEKTOPOB.

BEKTOPa Ha YUCJIO.

YMHOKEHUE

O3HaKOMHTEIb
HBIN

[pakTrueckue paboThI

2

JlaboparopHbie paboTHI

HE NPEIYCMOTPEHO

KonTponbsHsie paboTs!

HE MPEeyCMOTPEHO

CamocrosTenbHas pa60Ta:

- §§ 35-36 Ioropenos

2

PENpOAYKTUBH
BIN
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- C.270-273 Ne 10,11 Boromoiios

Tema 9.3: Koopaunater | ConeprxkaHue yqeOHOro MaTepHana; O3HaKOMUTEIb
BEKTOpa 1. Pasnoxxenme BeKTOpa IO BEKTOpaMm HBIH
Gazmca. 2
2. Koopaunatel BeKTOpa.
3. JeiicTBUsI C BEKTOpaMH, 3aJaHHBIMU
CBOUMH KOOpPJHMHATAMH.
[pakTrueckue paboThl HE MPEeyCMOTPEHO
JlaboparopHbie paboTHI HE NPETyCMOTPEHO
KonTponpsHbIe paboThI HE TIPETyCMOTPEHO
CamocrostensHas padboTa: 2 PenpoayKTHBH
- §§ 35-36 INoropemnos Bl
- C.335-337 Ne 4,5,6 boromosnos, C.274 Ne
20-21
Tema 9.4: Ckamsipuoe | ComeprkaHue yueOHOro MaTepHaa; O3HaKOMHUTETH
MIPOU3BEICHUE 1. Ompenenenus CKaJISIPHOTO 2 HBIH
BEKTOPOB MIPOM3BEICHUS BEKTOPOB.
[pakTrueckne paboThI
1. Pemenme 3amad Ha  HaXOXICHHE 2
CKAJISIPHOI'O IMPOMU3BEACHU A BEKTOPOB.
JlabopaTopabie paboTHI HE TIPETyCMOTPEHO
KonTponrsHsbie paboTs HE TPEyCMOTPEHO
CamocrostensHas paboTa: 2 PEIPOTyKTHBH
- C.279 Ne 71 boromosnoB 13174
- §§ 35-36 Iloropenos
Tema 9.5: Yron mexny | ComepkaHue yueOHOT0 MaTepHaa; O3HaKOMHTENb
BEKTOpaMH 1.  VYron mMexay AByMs BEKTOpaMH. 2 HBII
2. Tlpoexums BeKTOpa HA OCh.
[IpaxkTryeckue paboTHI HE TPEyCMOTPEHO
JlaGopatopHbIe paboTHI HE MPETyCMOTPEHO
KoHTposbHbIe paboThI HE NPEeTyCMOTPEHO
CamocrosTenpHas paboTa: 2 PEIPOTyKTHBH
- - §§ 35-36 Iloropenos BIH
- C.277 Ne 43 BoromoinoB
Tema 9.6: Pemenue | Comepxanue yueOHOro MaTepuaa; O3HaKkoMUTENTh
3az1a4 Ha Bce aedictBud | 1. Mcnonp3oBaHue KOOpAMHAT M BEKTOPOB HBIi
C BEKTOpaMu1 pu peUICHUN MaTEeMaTHYCCKUX nu 2
MPUKJIAJHBIX 3ada4.
[pakTrueckne paboThI HE NPETyCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KoHTposbHbIE paboThI HE MPEeTyCMOTPEHO
CamocrostensHas padboTa: 2 PenpoayKTUBH
- C.64, NoNe50-60 TToropenos BIH
Paznen 10.: IIpsiMble M MJI0CKOCTH B NMPOCTPAHCTBeE
25
Tema 10.1: Axcuombr | CopepkaHue yaeOHOT0 MaTepHaa;
CTEPEOMETPUU 1. AKCHOMBI CTEpEeOMEeTpHUH, CIECACTBUS U3 2
AKCHOM.
[IpakTryeckre paboTHI 2
JlabopaTopHbIe paboTHI HE TIPETyCMOTPEHO
KonTponbHbie paboThl HE MPEAYCMOTPEHO | PEIpONyKTUBH
bl
CamocrosTenpHas padboTa: 2 O3HaKOMHUTENH
- § 1 Iloropenos HBIN
- C.10 NoNel-5 Tloropenos
Tema 10.2: Tpsmeie u | Coaep:xaHue yueOHOro MaTepHana:
TUTOCKOCTH B | 1. BzammHOe pacmoyioxeHHe TIPSIMBIX B
[IPOCTPAHCTBE IIPOCTPAHCTBE. 2
2. IlapannenbHOCTb NPSIMOI U INIOCKOCTH.
[TpakTrdeckune paboOThI 2

JlabopaTopHble paboTHI

HE IPEIYCMOTPEHO
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KonTponbsHbie paboThl HE MPEAYCMOTPEHO | PENpOIyKTUBH
bIit
CamocrosTenpHas padoTa: 1 O3HaKOMUTETH
- § 7 Iloropenos HBIN
- C.350 Ne 44 boromosoB
Tema 10.3: | Conepxanue yueOHOrO MaTepuaia: O3HaKOMUTENH
[MapannensHOCTH 1. Ompenenenne, NpU3HaK U CBOWCTBA 2 HBIH
IIJIOCKOCTEHN M1apajuIeIbHOCTH MJIOCKOCTEM.
[pakTrueckue paboThI HE NPETyCMOTPEHO
JlaboparopHbie paboTHI HE MIPEAYCMOTPEHO
KoHTposibHbIE paboThI HE MPEeyCMOTPEHO
CamocrostensHas paboTa: 1 PenpoayKTUBH
- § 10, 11 IToropenos I
- C.327 Ne 13-14 BoromoJioB
Tema 10.4: | Coxeprxkanue yueOHOr0 MaTepraa; O3HaKOMHUTETH
Ilepnenukynsp B | 1. IlepneHIuKyIspHOCTH IPSIMOM 51 HBIN
MPOCTPAHCTBE TUTOCKOCTH. 2
2. IlepneHaukyasp U HAKJIOHHAS.
3. Yroa Mexay npsiMON U TUIOCKOCTHIO.
[IpakTrueckne paboThI 2
JlabopaTopabie paboTHI HE TIPETyCMOTPEHO
KoHTponbHbIE paboTh HE MPeyCMOTPEHO
CamocrosrenpHas paboTa: HE MPEAYCMOTPEHO | PETPOIyKTUBH
bIit
Tema 10.5: | Conep:xaHue y4eOHOro MaTepHaa: O3HaKOMHTENb
IepnenmuxynspHocts | 1. JIByrpaHHBIH yrodI. HBIN
IUIOCKOCTEH 2. VYron Mexay MIOCKOCTSIMU. 2
3. TlepneHOUKYISIPHOCTH IBYX INIOCKOCTEH
[IpaxkTryeckue paboTHI 2
JlaGopatopHbIe paboTHI HE MPETyCMOTPEHO
KoHTposbHbIe paboThI HE MPEAYCMOTPEHO
CamocrostensHas paboTa: HE MPEAYCMOTPEHO | PENPORyKTUBH
bl
Tema 10.6: | Conep:xaHue y4eOHOro MaTepuana: O3HaKOMHTENb
[TapannensHoe 1. Teomerpuueckue npeoOpazoBaHus HBIN
MPOEKTHPOBAHUE MIPOCTPAHCTBA. 2
2. INapannenpHO€ IPOEKTUPOBAHUE.
3. MH3oOpaxenue MIPOCTPaHCTBEHHBIX
buryp.
[TpakTrueckue paboThI HE MIPEAYyCMOTPEHO
JlaboparopHbie paboTHI HE MIPEAYCMOTPEHO
KoHTposbHbIE paboThI HE MPeyCMOTPEHO
CamocrostensHas padboTa: 1 PenpoayKTHBH
- § 22, 29 TloropenoB bl
Paznen 11.: MHororpannuku, Tejia U MOBEPXHOCTH BpauleHus!
18
Tema 11.1 - 11.4:| Coxepkanne yueOHOrO MaTepHaa:
[Tonsarue 1. MHororpaHHuK. 2
MHOTOTPaHHUKA 2. OCHOBHBIC TIOHSTHS.
3. IlpaBusbHbIE MHOTOIPAaHHUKH.
[pakTrueckue paboThI HE MPEeyCMOTPEHO
JlabopaTopabie paboTHI HE TPEyCMOTPEHO
KoHTposnbHbIe paboThI HE NIPELYCMOTPEHO | PEIPOLYKTUBH
bIi1
CamocrostensHas padboTa: O3HaKOMHTENH
- § 41, 51 TToropenos 2 HBII
Tema 11.2: Tlpusma, | Conepixkanue ydeOHOro MaTtepuana:
[Tapannenenunen, 1. Tlpmsma. IIpsimas u HaKIOHHASA MPHU3MA. 2
[Mupamuna [paBuinbHAs IpU3MA.

2. Ompenenenue, BHOBI W  CBOWCTBa

napauienenunena. Kyo, cBolicTBa kyoa.
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3. OnmnpeneneHue U OCHOBHBIE DJIEMEHTHI
mupamuael.  [IpaBuinpHas —mmpaMuza.
YceuénHas nupamuaa. Terpasap.

[pakTrueckue paboThl

HE MPEeTyCMOTPEHO

JlabopaTopHbie pabOTHI

HE MPEeyCMOTPEHO

KontponsHbie paboThl HE MPEAYCMOTPEHO | PENPOLyKTUBH
bII
CamocTtosTenpHas padora: 2 O3HaKOMHUTETH
- §42, 45, 47, 50 Tloropenos HBIN
Tema 11.5: Cummerpus | ComeprkaHue yueOHOro MaTepHaa;
u ceuenns | 1. Cummerpus MHOTOTPDaHHHUKOB. 2
MHOTOTPaHHUKOB ITocTpoeHne ceueHnii MHOTOTPaHHUKOB.
[TpakTHueckne paboThI HE MIPEAYCMOTPEHO
JlabopaTopabie paboTHI HE TIPEyCMOTPEHO
KonTponsHsie paboTs! HE IIPEyCMOTPEHO | PEeNpOAYKTHBH
bIil
CamocrosrensHas paboTa: 2 O3HakomMHTEND
- § 43, 48 Tloropenos HBIi
Tema 11.6: Humuaap u | ComeprkaHue yueOHOT0 MaTepHaa;
KOHYC 1. Tumuaap u xonyc. OCHOBHBIE NMOHSATHSA 1
U ceueHus. Y ceu€HHBIM KOHYC.
[IpakTryeckue paboTHI 1
JlaGopaTtopHbIe paboTHI HE MPETyCMOTPEHO
KonTponbsHbie paboTbl HE MPEAYCMOTPEHO | PENpOIyKTUBH
bIit
CamocrosTenpHas padoTa: 2 O3HaKOMUTETH
- § 52, 55 Tloropenos HBIi
Tema 11.7: Illap wu | ComepxxaHue yueOHOro MaTepHuaa;
chepa 1. Hlap u cdepa u ux ceueHus. 1
[pakTrueckue paboThI 1
JlabopaTopabie paboThI
KoHTposnbHbIe paboThI pENpOnYKTUBH
bIi1
CamocrosTenpHas padboTa: 2 O3HaKOMUTETH
- § 58 Tloropenos HBIi
Pazpea 12.: U3mepenusi B reoMeTpuu
20
Tema 12.1: Ilonstus | Coxepkanne yaeOHOrO MaTepHaa:
o0Bnéma 1. OOBEM U ero u3MepeHue. 2
2. HWarerpampHas Gopmyna o0béMa.
[pakTrueckue paboThI HE MPEAYCMOTPEHO
JIabopaTopubie paboThHI HE TPEIyCMOTPEHO | PEeNPONYKTHBH
bII
KoHnTpoasHbIe paboThI He mpenycMoTpeHo | O3HaKOMHTENb
HBIi
CamocTosTenpHas padbora: HE TPETyCMOTPEHO
Tema 12.2: O0wéMm | ComepxaHue yueOHOro MaTepHaa; 2
MHOTOTpaHHUKOB, # | 1. ®DopmyJsl 00béma KyOa,
00BEM Tell BpallleHUs MPSIMOYTOJIBHOTO napaJulesienuIena,
MIPU3MBI, TUJIUHAPA.
2.  ®opmyisl 00bEMa TUPaMUIBI U KOHYCa
3.  ®opmyisl 06bEMa mapa
[TpakTrdeckue paboOThI 2
JlaboparopHbie paboThI PenpoayKTUBH
bIi1
KonTponbHbIe paboThl O3HaKOMHTENH
HBII
CamocrostensHas padboTa: 2
- § 66,68,70,73,74,76 Iloropenos
Tema 12.3: Ilnomanu | ComepkaHue yueOHOro MaTepHaa;
MTOBEPXHOCTEH 1. @opmynsl muomaneii  MOBEPXHOCTH 2
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MHOTOI'paHHUKOB u MHOT'OI'DaHHUKOB U TEJI BpAIICHUS.

IUIOIIA U ten | IlpakTraeckue paboThI 2
BpalleHHs JlaGopaTopHbie paboThI PenpoayKTUBH
bIi1
KonTponsHbie paboThI O3HaKOMHTENb
HBIN
CamocTtosTenpHas padora: 2

- § 78-80 IToropenos

Tema 12.4: Ilogobue | ComepkaHue yueOHOro MaTepHaa;

TEN 1. TlomoOwme Teil. 2

2. OrtHowmeHne TUIOMANCH MOBEPXHOCTH H
00BEMOB MOJJOOHBIX TEJI.

[pakTryeckue paboThI 2

JlabopatopHbIe pabOTHI penpoayKTUBH
bIit

KonTposbHbie paboThI O3HaKOMHUTETH

HBIH

CamocTtosTenbpHas padbora:

Hrorosoe 3aHsTHE Coneprxanue y4eOHOro Marepuaa:
1. HroroBoe 00CYXICHHE TEM. 1
[pakTrueckne paboOTHI: 1
1. Pemenue 3agau ¥ NpUMepoB
JlaboparopHsie paboTHI PENpOyKTUBH
bIil
KonTponbsHbIe paboTh O3HakoMHTENb
HBIN

CamocrosTenpHas paboTa:

NUTOI'O 3ATO0J 341

2.3 Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH, HCIOJIb3yeMble NP MPOBeIeHUH ayJIMTOPHBIX

3aHATHH

B coorBerctBun ¢ TpebdoBanusmu PI'OC CIIO mno cmemmanbHocTH  40.02.02
[IpaBooxpaHuTenbHass JAEATEIHHOCTh pealu3alisl KOMIIETEHTHOCTHOTO TMOJAXO0Ja JIOJDKHA
MpelyCMaTPUBATh MMHUPOKOE MCIIOIH30BAHUE B YUSOHOM MPOIECCe aKTUBHBIX U MHTEPAKTHUBHBIX
(dbopM TIpOBEACHUS 3aHATHH (KOMITBIOTEPHBIX CHMYJISIHMA, JEIOBBIX M POJICBBIX HTP, pazdop
KOHKPETHBIX CHUTYyalllii, MCUXOJOTHYECKHE U UHbIe TPEHUMHTH U T.A1.) B COUYETAaHUH C
BHEAy/IUTOPHON pPabOTON ¢ 1enbl0 (QOPMHUPOBAHUS U PA3BUTHUA TPEOYEMBbIX KOMIICTEHIUI
00yJaromuxcs.

Bunbr 06pazoBaTenbHBIX TEXHOIOTHIA.

OOpa3oBarenbHasi TEXHOJOTHUS — JTO COBOKYMHOCTb HAy4YHO U  MPAKTHUECKU
000CHOBaHHBIX METOJIOB, 1 MHCTPYMEHTOB JUIS TOCTIDKEHUS 3allJIaHUPOBAHHBIX PE3YyJIbTaTOB B
obmactu oOpaszoBaHus. [IpuMeHEHHE KOHKPETHBIX OOPa30BATEIBHBIX TEXHOJOTHH B y4eOHOM
IpolLecce onpeaensercs cnenupuKoil yueOHON NesTeIbHOCTH, €€ HHPOPMAIMIOHHO-PECYPCHON
OCHOBBI U BUJIOB Y4eOHOI1 pabOTHI.

1. TpamunmonHbie 00pa3oBaTEIbHBIE TEXHOJOTUM OPHEHTHPYIOTCS Ha OpPTaHU3AINIO
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o0pa3oBaTeNpHOrO  Mpollecca, MPEANOoJaralllyl0 MpsSIMyI TPAHCHIALIMIO 3HaHWM  OT
mpernoAaBaTenss K CTyIeHTY (MPEUMYIIECTBEHHO HAa OCHOBE OOBSICHUTEIBHO-HILTFOCTPATUBHBIX
METOAOB O0y4eHHs1). YueOHas JesiTeTbHOCTh CTYACHTAa HOCHT B TaKUX YCIIOBHSIX, KaK MPaBHIIO,
PENPOyKTUBHBINA XapaKTep.

[Tpumepsl dopM ydeOHBIX 3aHSATHI C HCMOJB30BAHHWEM TPAJAULMOHHBIX TEXHOJIOTHIA:

Jlexuust — mocnenoBaTENbHOE HM3JI0KEHHE MaTepuala B AUCIUIUIMHAPHOM JIOTHKE,
OCYIIECTBIISIEMOE NTPEUMYILIIECTBEHHO BepOaIbHBIMU CPEICTBAMU (MOHOJIOT MPENoaBaTes).

CemuHap — Oecena mpenojaBaTesisi U CTYAEHTOB, 00CYXK/I€HUE 3apaHee MOATOTOBICHHBIX
COOOIIeHUH, MPOEKTOB MO KaXJOMY BONPOCY IJIaHa 3aHSATUS C €AMHBIM JJI1 BCEX MEpEeYyHEM
peKOMeHIyeMOl 0053aTeTbHON U TOTIOTHUTEIHHON JIUTEPATYPHI.

HpaKTI/ILIGCKOG 3aHATUC — 3aHATHC, NOCBANICHHOC OCBOCHHIO KOHKPCTHBIX YMCHI/If/'I n
HABBIKOB I10 MPCAJIOKCHHOMY aJITOPUTMY.

2. Texnomoruu mpoOieMHOT0 OOydeHHs — OpraHM3alus o0pa3oBaTeIBLHOTO Mpollecca,
KOTOpasi TpEeIrnojiaraeT IOCTAHOBKY TMPOOJIEMHBIX BOIMPOCOB, co3nanue 20  ydeOHBIX
MPOOJIEMHBIX CUTyallUd [UIsi CTUMYJIMPOBAHME AKTHBHOW I1O3HABATEJNbHOM JESITEIBbHOCTU
CTYJCHTOB.

[Ipumepsl Gopm y4eOHBIX 3aHSITHA C HWCHOJB30BAHHWEM TEXHOJIOTUN MPOOIEMHOTO
o0ydeHus:

[IpakTuyeckoe 3aHATHE B (opMe MpakTHKymMa — OpraHuzanus y4yeOHOW paboTsl,
HalpaBJieHHAass Ha PEINICHHEe KOMIUIEKCHOW ydeOHO-TIO3HaBaTEIbHOW 3aJaduu, TPEOYIoImeH OT
CTYJEHTa MPUMEHEHHS KaK HAyYHO-TEOPETHUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJIOTUM — OpraHu3anusi o0pa3oBaTEIbHOrO IPOLEcca, OCHOBaHHASI Ha
PEKOHCTPYKIIUN MOJIeJIel TOBEICHUS B PaMKaX MPEAI0KEHHBIX CIIEHAPHBIX YCIOBHIA.

[Ipumepst popm ydeOHBIX 3aHATUI C UCTIOIH30BAHHEM UTPOBBIX TEXHOJIOTHIA:

JlenoBasi urpa — MOJENMPOBAHUE PA3TUYHBIX CUTYallMl, CBA3AHHBIX C BBIPAOOTKOW U
MPUHIATUEM COBMECTHBIX DEIIeHUH, 00CYkKIEHHEM BOMPOCOB B PEKUME MO3TOBOTO IITYpMa,
PEKOHCTpYKIMEH (DYHKIIMOHAILHOTO B3aUMOICHCTBUS B KOJIJIEKTHUBE U T.I1.

4. TexHOIOTUU MPOEKTHOTO OOYYEHHsS — OpraHu3alus OOpa30BaTENIBHOIO IMpoliecca B
COOTBCTCTBHUU C aAJIOPUTMOM IIO3TAIIHOI'0 PCUHICHUA Hp06HeMHOI>'I 3aadu WU BBIIIOJIHCHUSA
yueOHoro 3afanus. [IpoekT mpenmnosaraeT COBMECTHYIO y4eOHO-103HABATENIbHYIO JESTEIIbHOCTD
IpyNIbl CTY/IEHTOB, HANpPaBICHHYIO Ha BbIPAOOTKY KOHIEMIMH, YCTAaHOBJICHUE LieJe U 3ajad,
(OpMYIIMPOBKY OKUIAEMBIX PE3yJIbTaTOB, OIpPEIEJICHHE NPUHIMUIOB U METOAMK PEIICHUs
MOCTABJICHHBIX 3aJa4d, IIJIAHUPOBAHUC XOJad pa6OTBI, MOUCK MOOCTYIIHBIX MW OINTUMAJIbHBIX
PECYpCOB, MOATANHYIO pealu3alMio IUIaHa padOThl, MPE3EHTALUIO PEe3yJlbTaToB pabOThl, HUX
OCMBICJIEHUE U pedekcuio.
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OCHOBHBIE THIIBI IPOCKTOB:

HccnenoBaTenbckuii MPOGKT — CTPYKTypa NpuOmmkeHa K ¢GopMaTy HaydHOTO
UCCIIeIOBaHMs  (JIOKA3aTEIbCTBO AaKTYallbHOCTH TEMBI, OTMpEACIIiCHUE HAyYHOH MPOOJIEMBI,
npenMera W 00BEKTa WCCISAOBAaHUWSA, IeNIeH W 3a1a4, METOJOB, MCTOYHUKOB, BBIIBHIKCHHE
THUIIOTE3bI, 0000ITICHUE PE3yJIbTaTOB, BEIBOBI, 0003HAUCHHUE HOBBIX MPOOJIEM).

TBOpYECKUI MPOEKT, KaK MPaBWIO, HE HWMEET JETaIbHO MPOpPabOTaHHON CTPYKTYpHI,
y4e0HO-TT03HABATEIbHAS JCSITEILHOCTh CTYJCHTOB OCYIIECTBISICTCS B paMKaX pPaMOYHOTO
3aJIaHus, TIOTIMHSISICH JIOTHKE U MHTEpeCcaM YYaCTHUKOB IMPOCKTA, )KaHPY KOHEYHOTO pe3ysibTara
(razera, puiIbM, MPA3IHUK U T.I1.).

5. MlHTepakTUBHBIE TEXHOJOTUU — OpTaHM3aIis 00pa30BaTeIbHOrO Mpolecca, KOoTopas
MpeIoiaraeT akKTUBHOE W HEIMHEWHOE B3aWMOJICHCTBHE BCEX YYACTHUKOB, JOCTIDKEHUE HA
ATOW OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsi HUX OOpa3oBaTebHOTO pe3ynbrara. Hapsmy co
CHEIUATM3UPOBAHHBIMU  TEXHOJOTHSMH  TaKOro  poja  MPUHIUI ~ HWHTEPAKTHUBHOCTH
MPOCJEKMUBACTCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTeNbHBIX  TEXHOJOTHIA.
WHTepakTHBHOCTH TIOJIpa3yMeBaeT CyOBeKT-CyOhEKTHBIC OTHONICHUS B XOJIe 00pa30BaTeIbHOTO
mporiecca 1, Kak Clie/ICTBHe, (POPMHUPOBAHHE CaMOPa3BUBAOIIEHC HHPOPMAITHOHHO-PECYPCHOM
Cpenbl.

[Tpumepsr  popM  y4eOHBIX 3aHATHH C HCIOJB30BAHHWEM  CHCIHATU3HPOBAHHBIX
WHTEPaKTUBHBIX TEXHOJOTHM:

— JIeKIUs OOpaTHOW CBSI3M — JEKIUS—TIPOBOKAIMS (U3JI0OKEHUE MaTepuana C 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMHU);

— Jekuus-oecena;

— JIEKIUS-TUCKYCCHUS,

— CEMHUHapP-IUCKYCCHsI — KOJIJIEKTUBHOE OOCYXICHHE KaKOro-IuOO0 CIOPHOTO BOMPOCA,
POOJIEMBI, BBISBIICHUE MHCHHUI B TPYTITIC.

6. adopmanmoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH — OpTraHU3aIUs
o0pa3oBaTenpHOrO  MpOIlecCa, OCHOBaHHAs HAa  NPUMEHCHHH  CIICIHATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB U TEXHUUECKHUX CPENICTB PabOThI ¢ MH(POpMAaLHEH.

[Ipumepsr  ¢Gopm  yueOHBIX 3aHATHI €  HMCIOJIB30BAaHHEM  WH(POPMALMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anus — W3J0KEHUE COJEP)KaHHUS COMPOBOXKIACTCS IMPE3CHTAIUEH
(meMoHcTpaIyeil yueOHbIX MaTepuaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.4. WUTIOCTPATUBHBIX, TpapUUeCKuX, ayAHO- U BUCOMATEPHAIIOB).

[IpakTdeckoe 3aHaTHE B (hOpME MIPE3CHTANN — MPEACTABIICHUE PE3yIHTaTOB MPOSKTHOM
WM MCCIICIOBATEIBCKON JEATEIHHOCTH C HCIIOH30BAHUEM CIICIIMATN3UPOBAHHBIX

29



MPOTPaMMHBIX Cpel.
VYaenbHbI Bec 3aHATHHA, MPOBOJMMBIX B WHTEPAKTHBHBIX (OpPMax, OIpeaenseTcs

[JIAaBHOM 1I€JIbI0 NPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTa OOYyYaloUIMXCsi U COJAEpKaHHEM

KOHKPETHBIX JUCHUHUIUIMH, U B LIEJIOM B Y4eOHOM MpPOLECCe OHU JOJIKHBI COCTaBISATh HE MEHee

OIMpCACIICHHOI'O IIPOLCHTA OT BCECI'O o0BeMa AYAUTOPHBIX 3aHATHH.

3 Ycaosus peaansanun o0meodpa3oBaTe/bHONH yueOHON JucMIIMHBI MaTeMaTHKa

OcBoeHue mporpaMmbl y4eOHOM MUCHUILIMHBI MareMaTtuka MperoyiaraeT HaJludue B

npodeccHOHaIbHONM  00pa3oBaTeNbHOM  OpraHM3alluy, peaausyole  o0pa3oBaTelIbHYIO
nporpaMMmy cpenHero obmero obpasoBanusi B mpeaenax ocBoenus OIIOIT CIIO na 6ase
OCHOBHOTO 00IIero o0pa3oBaHus, Y4eOHOrO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH K
oOecnieunTh CBOOOAHBIM JocTyn B MHTepHeT BO BpeMs y4uyeOHOro 3aHATHUS U B IEPUOJ
BHEYUYEOHOM! AeATeNIbHOCTH 00yUaroIuXCs.

[lepeueHb CpeICTB MaTepHalbHO-TeXHHYeckoro obecredenus misi odyuenns mo OYJ[.04 MaremaTtuka

npescTaBieH B Tabmmuue 3.

Tabmuma 3- TlepeueHb cpeACTB MaTepUaTbHO-TEXHUYSCKOTO OOecredeHus Juisi 0OydeHHUs IO

OV ]1.04 MaremaTuka

HaumenoBanue OCHaIIEHHOCTh [TepeueHb TUIICH3MOHHOTO MPOTPAMMHOTO OOecredeHHsI. PeKBU3UTHI

CIICIIMaJIbHBIX CII€IIMaJIbHBIX TMMOATBCPKAAIOIIETO JOKYMECHTA

[IOMEILEHU I U | MOMEIIECHUN U

MHOMEIEHUH I MHOMEIIEHUH JUTS

CaMOCTOSITEIIBHON CaMOCTOSITEIIBHON

paboTHI paboTHI

Kabuner 31 mocanounoe | .I'enepatop ummynbcoB ['5-54, ['enepatop curnanos ['3-36,

MATCMATHHCCKUX | wecTo, ['eneparop curnanoB HuzkouactotTHsid ['3-109, ['eneparop

JHUCHUIIINH, o

KaGuier MPETNo/IaBaTeNIbc | CUTHAIOB HU3K0o4acTOTHRIN ['3-112/1, ['eneparop curnamon

MATEMATHKY 1 KO€ MECTO, HU3K04acTOTHBIHA ['3-118, I'eneparop curnanos

UHPOPMATUKY; JOCKa, Hu3KouacToTHEINA 1'3-36A, McnpiTaTens MaJTOMOITHBIX

Kaburer Harjsasle TPaH3UCTOPOB U 1UOAOB JI12-54 MICTOUHUK OTIOPHOTO

ﬁaTeMaT“KH? OCOOWS. HaNPsOKEHUST aBTOHOMHBI KOMOMHMpPOBaHHBIN TIPHOOP
CKIIMOHHAasA )

aymfmpm. 114341 Jlab6op/crenn Jluneitarpie nienu Jlabop/crenn

ayATOpHS /UTA [Tepexoaubie xapakTepuctuku Jlabop/cTeHn mo mudpoBoi

TIPOBEICHHUS MukpodsnekTponuke Jlabop/creny [loaynpoBogHIUKOBBIE

IpaKTHYECKHiA nnobl, Jlabop/ctern Cxembl BKITFOUSHHUS TPAH3UCTOPOB,

sanATHit (228) JIabop/crenn Tecrepsr, Jlabop/crena TpexdasHblii TOK,

JlaGop/cTenn Ycunurensb

30




Kabuner

79 mocago4YHbBIX

MATeMaTHICCKHX | yrac1PaGoyee

JUCIUIIINH,
MECTO

Kabuner

MaTEeMaTHKH 1 HnperofaBaTeisa

HHQOPMATHKY; HockalIpoextop

Kabuner epson eb-w7,

MaTEeMAaTHKH; SKpaH UL

Jlexunonnast

i MIPOEKTOPA.

ayJIUTOPHS;

AyIATOPUSL ISt

NPOBENCHUS

MIPaKTUYECKUM

3asThi (302)

KaGuner 70 mocaoYHbIX | -

MATEMAaTHIECKUX | pracr

JUACIUILIIH;

Kabumer npenoaaBaTeibC

MaTeMaTHKH U KO€ MeCTo,

nH(pOpPMaTHKHY; JIOCKa,

Kabuner HATJISIHEIE

MaTeMaTHKH, HoCO6 s

JlekmoHHas

ayJIUTOPHS;

ayJIUTOPHSL JIJIsI

MPOBEICHUS

MIPaKTUYECKUA

3aHsTui (202)

Kabuner 32 mocajoyHbIX | -

MaTeMaTHIECKUX | \rac

JUCILUIINH,

KaGuuer mpenoaaBaTeiibC

MaTeMaTUKH U KO€ MeCTO,

nH(OPMATHKH; J0CKa,

Kaburer HarJISaHBIE

MaTEeMAaTHKH; 10co6wus,

JlexunonHast .

) MyJIbTUMEIUNH

ayJIUTOPHS; &

Ay MTOPHS U bII TIPOEKTOP

MPOBEIECHHUS epson eb-w7,

MIPaKTUYECKUM SKpaH.

3aHsTHH (232)

Kabuner 34 mocago4YHbIX | -

MaTeMaTI/I‘IE?CKI/IX MecTa,

ii%iinegm’ IIperogaBaTenbe

MaTeMaTHKH U KO€ MeCTo,

nH(pOpMaTHKH; JIOCKa,

Kabuner HATJISIHEIE

MaTeMaTHKH, HoCO6 s

JlekmoHHas

ayJIUTOPHS;

ayJIUTOPHSL JIJIsI

MPOBEICHUS

MIPaKTUYECKUA

3aHsTHi (236)

YuTanbHBIA 38T 16 nocagounbix | 1. OC — Windows XP Professional RUS. (KopoGounast Bepcus Vista
MECT, pabouee | Business Starter (17mr.) u Vista Business Russian Upgrade Academic
MECTO Open (17wmt) - JluneHsuouusli ceprupuxar Ne 42762122 or
npenonasarens, 17 | 21.09.2007.
KOMITHIOTEPOB ¢ | 2. 1C:IIpegmpustue §. KoMrutekt 1 00y4eHus B BRICIINX U CPEIHUX
BBIXOI0M B | yueOHBIX 3aBeneHmsx. CyonureH3noHHbI qorosop Ne 32/180913/005
HHTECPHET ot 18.09.2013. (ITepsrrit BUT)
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3. Kaspersky Endpoint Security mis 6usneca — CranaapTasiii (3201mr).
Jorosop Ne ITP-00018475 ot 16.11.2017 (OOO Ilpuma AiiTu) cpokom
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Ha 1 ron.

4. Microsoft Access 2010. ITogmucka Microsoft Imagine Premium

Akt nepenauu mpas Ne Tr046356 ot 04 aBrycra 2017, Cuet Ne

Tr000168154 or 28 mronst 2017 (Ilpuma AiTu). Cpok neiictBus — 1
TOJI.
5. Microsoft Office 2007 Russian. Jlunen3uoHHblid ceprudurar Ne
42373687 ot 27.06.2007
6. Microsoft Project mpodeccuonamsusiii 2010. IToamucka Microsoft
Imagine Premium Akt nepepaun npaB Ne Tr046356 or 04
asrycra 2017, Cuer Ne Tr000168154 ot 28 wmroms 2017 (IIpuma
AiiTn). Cpoxk neiictBus — 1 ron.
7. Microsoft Visio mpodeccronansubiit 2010. Tlomnucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
asrycra 2017, Cuer Ne Tr000168154 ot 28 wmroms 2017 (Ilpuma
AtiTu). Cpok nmefictBus — 1 rox.
8. Microsoft Visual Studio 2010. IMommmcka Microsoft Imagine
Premium Akt nepegaun npaB Ne Tr046356 or 04 asrycra
2017, Cuetr Ne Tr000168154 ot 28 uronst 2017 (Ilpuma AiTu). Cpok
nericteust — 1 rog.
9. IIporpammuoe obecneuerne no munermsmn GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTePHAJIbLHO-TEXHUYECKOMY 00ecreyeHn o

[Tomemenne kKaOMHETOB YJOBIETBOpsAET TpeOoBaHUAM CaHUTAPHO-IIHIEMUOIOTUYECKUX
npaBus U HopMmatuBoB (CaulluH 2.4.2 No 178-02) u ocHaImieHO THIOBBEIM O0OpYIOBaHHUEM,
YKa3aHHBIM B HACTOSIIMX TPEOOBaHUIX, B TOM YHUCIIC CICIUAIM3UPOBAHHAS yueOHass MeOelb U
CpelcTBa OOYYCHHSI, JOCTATOYHBIMH JUIS BBHITIOJHCHHS TPeOOBAaHWM K YPOBHIO IOJATOTOBKH
oOydJaronuxcs.

KabuneTsl ocHameHsl MYJIbTHMEIUHHBIM OO0OpYIOBAaHUEM, TOCPEICTBOM KOTOPBIX
YYaCTHUKH 00pa30BaTeNbHOrO TMpoIecca MOTYT MPOCMATPHUBATh BU3YAIBHYIO, CO37aBaTh
MIPE3CHTAINN, BUICOMATEPHAIIBI, HHBIC JJOKYMEHTHI.

B cocraB y4eOHO-METOIHMYECKOTO H MaTepUAIbHO-TEXHUYECKOTO olecreueHus
MPOrpaMMBbl Y4eOHOH TUCITUTUTHHEI MaTeMaTuka BXOISAT:

—  MHOTO(YHKIIMOHAJIBHBIN KOMIUIEKC MPENOoIaBaTes;

—  HarJBsIIHBIE TOCOOUS (KOMIUIEKTHI y4eOHBIX TaOuIl, TUTAKaTOB, | JIp.);

—  UHPOPMAIMOHHO-KOMMYHHUKALIMOHHbIE CPE/CTBA;

—  DKPaHHO-3BYKOBBIE IMTOCOOWS;

—  KOMIUIEKT TEeXHUYECKOW JTOKYMEHTAallMd, B TOM YHUCJI€ MaclopTa Ha CpeacTBa

o6yquI/m, HHCTPYKIUU I10 UX UCIOJB30BAHUIO U TCXHUKE 0C30I1aCHOCTH.

3.2 UnpopmannoHHoe odecneyeHrne 00ydeHHs

B Oubnuoteunslii GoHI BXOAAT y4eOHUKH, yueOHO-MeToauueckrue KoMmIiuiekTsl (YMK),
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o0ecreurBaIIe OCBOCHHE Y4eOHOW IUCHUIUIMHBI MareMaThka, PEeKOMEHIOBAHHbBIE WIIH
JOMYIIEHHbIE JUIS HWCHOJb30BaHUS B NPOQECcCHOHATbHBIX 00pa30BaTENIbHBIX OpraHU3alMX,
peanu3yronmx 00pa3oBaTelIbHYI0 MporpaMMy CpeAHero o0Iero ooOpa3oBaHUS B IMpeieiiax
ocsoernust OITOIT CITO na 6a3ze 0oCHOBHOTO 00IIIET0 00pa3oBaHMUs.

B mporecce ocBoeHus mporpaMMbl y4eOHOM TUCHMIUIMHBI MaTemaThka CTyAEHTHI
JOJDKHBI UMETh BO3MOXHOCTH JIOCTYIA K DJIEKTPOHHBIM Y4E€OHBIM MaTepuaaM IO HpeaAMETy,
HUMEIOLIUMCST B CBOOOJHOM J0CTyne B ceTH MHTepHeT (3JE€KTPOHHBIM KHHUraM, MpPaKTUKyMawm,
TecTaM U Jp.).

Cnucox HCTOYHHKOB:

Juis o0yuarommuxcs

1. bBapaymkun, B.B. Maremarnka. DineMeHTHI BeICIIeH MaTeMaTHKH: y4eOHUK: B 2 T. T.
1 / B.B. bapaymkun, A.A. [Ipokodses. — M.: KYPC: UH®OPA-M, 2017. — 304 c. — (Cpennee
npodeccuoHabHOe 00pazoBanue).http://znanium.com/catalog.php?bookinfo=615108

2. bapaymkun, B.B. Marematuka. DieMeHTHI BeIcHIed MaTeMaTHKH: yueOHuK: B 2 T. T.
2 / B.B. bapaymxkun, A.A. [Tpokodgse. — M.: KYPC: UHDPA-M, 2017. — 368 c. — (Cpennee

npodeccuonansHoe 0OopazoBanue).http://znanium.com/catalog.php?bookinfo=872363

3. bammakoB M.U. Maremaruka (CI1O). Yuebnuk : yueOnuk / M.U. bammakoB. —

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

4. Jlamasa A.A. Martemaruka : yueOnuk / A.A. JlanasH. — 3-e uz ., ucrnp. u gom. — M.
NHOPA-M, 2017. — 544 C. — (Cpennee npodeccuoHaIbHOe

oOpaszoBanwue).http://znanium.com/catalog.php?bookinfo=774755

[ npenogasaresei

1. bammakoB M.U. Marematuka: yueOnuk / M.M. bammakoB.- 2-¢ u3a., crep.- M.:
KHOPVYC, 2017.-394 c.-(Cpennee npodeccuoHanbHOEe 00pa3oBaHue).

2. boromonoB, H.B. Maremaruka: ydeOuuk mus CIIO/H.B. boromomnos, ILH.
Camoitnenko.- M.: OpaiiT, 2017.-396 c.

3. boromomnos, H.B. Ilpaktudeckue 3aHaThs 1Mo Maremaruke: yued. nmocoodue mist CI10.-
11- uzn. nepepad. u gom.- M.: FOpaiit, 2016.-495 c.

4. MopakoBuu A.I'. Anrebpa u Havyana ananu3a. 10 - 11 kiaccel. B 2-x 4. Y.1:YueOuuk
st 001meoopazorat. Yueb. 3aBenenuii/moa pena. A.I'. Mopakosuya.- M.: MHaemo3uHa, 2013.-
399 c.

5. MopakoBud A.I''Hauana anammza. 10-11 wmacce.B  2-x.U.2 :Bamaunawmk st
obmeobpazoBar. yue0. 3aBemenwmit/Ilon pen.  A.I'Mopakouua.-13-¢  wu3m.,  cTep.
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M.:Muemozuna,2013.-271 c.

HNHuTepHeT-pecypcesl
www.fcior.edu.ru (MHdopmaloHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTEpUabl).

www.school-collection.edu.ru (Exmras xommekmuss mHQGPOBBIX  00pa30BaTEIIbHBIX

pecypcoB).

3.3 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

B pamkax wu3y4eHUs AUCHUIUIMHBI HCIIONB3YIOTCS CleAyolue HH(POPMAIMOHHbIE
TEXHOJIOTHH:

— DJIEKTPOHHBIE 00pa3oBaTENbHBIE PECYpPChl, B KOTOPBIE BXOIAT AJIEKTPOHHAS
oOpa3zoBaTenbHass  cpega  AkagemMuu  (pacmoiOKEHHass 1O 3JEKTPOHHOMY  aJipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 3MEKTPOHHO-OMOINOTEYHAsT CUCTEMA
«Znanium.com»  (pacroyio)K€HHasi 1O 3JIEKTPOHHOMY  ajpecy  http:/znanium.com/catalog),
ANEKTPOHHO-OMOMMoTeuHass cucrema «Ibooks.ruy» (pacrosioskeHHass MO 3JIEKTPOHHOMY aJpecy

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

— MNPE3CHTAINOHHLIC MaTCpUalbl, paspa60TaHHme B LCIAX BU3yaJIHM3allun y‘I€6HOFO
Marceprajla W TOBBINICHUA HArAJHOCTH 06y‘-I€HI/I}I, B COOTBCTCTBUHM C KaJICHAApPHO

TEMATUYCCKUM IIJIaHOM I10 JUCHUIIIINHE,

— B paMKax M3yuyeHUus AMCLUUIUIMHBI UCHIOJB3yeTcs makeT nporpamm Microsoft Office.

3.4 YcaoBusi peanu3anuyM NPOrpamMMmbl Uil O0yYAOIIMXCS WHBAJMIAOB H JIMI €

OrpaHUIYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbSA

Conepkanne cpeaHero npodecCHOHATBHOTO 00pa30BaHUS M YCJIOBHSI OpraHU3aIliu
oOydeHHsT OO0ydJarImuxcs C OCOOBIMH O0pa30oBaTEIbHBIMH IMOTPEOHOCTIMU OMPEACISIOTCS
aJlanTUPOBAHHON 00pa30BaTENILHON IPOTPaMMOii.

OOyuenne 1o o0Opa3oBaTeNbHBIM MpPOTPaMMaM  CPEOHEro  MpodecCHOHAIBLHOTO
o0pa3zoBaHMsl OOYYAIOUIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSMHU 370POBbS Ha (pakynbreTe
cpeaHero MpoQeccUOHAIBHOTO  O00pa3oBaHMs  aKaJeMHH OCYLIECTBISIETCS C  yYETOM
0CcOOEHHOCTEeH MCUXO(PU3MUYECKOTO PA3BUTHUS, MHIMBHIYaJbHBIX BO3MOXKHOCTEH W COCTOSHHS
3JI0POBbSI TAKUX OOYUYAIOIIUXCS.

CrietnanbHble YCIIOBUS BOCHHMTAHUS W PAa3BUTHS TaKUX OOYyYaromIMXCs, BKJIIOYAIOT B

ceos:
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- HCIOJIb30BaHUE CIEIUANBHBIX 00pa30BaTEIbHBIX MPOrPaMM M METOJOB OOyuYeHUS U
BOCITUTAHUS,

- HCIOJIb30BaHUE CIEUUATBHBIX YYECOHHKOB, YYE€OHBIX MOCOOMI M JAUIAKTHYECKUX
MaTepUasoB M0 AUCHUIUIMHAM CIIEHUAIbHOCTH,

- OCHAILlEHWE 3/IaHUSl CHCTEMaMHU MPOTHUBOIOKAPHOW CHUTHAIM3AIMM W OMOBEIIECHUS C
OyONMUPYIOMIMMUA CBETOBBIMH  yCTPOMCTBaMHU, HH(DOPMAIIMOHHBIMU Ta0lO € TaKTUIHHOM
(mpocTpaHCTBEeHHO-penbeHOM) nHDOpMaLUel U Jp.

- CIENUATBHBIX TEXHUYECKHX CPEJCTB OOyUYEHHS KOJUIEKTHBHOTO W WHJUBHUIYaIbHOTO
MOJIb30BaHUs, HANpPUMEp, HCIOIb30BAHHE MYJIbTUMEIUNHBIX CPEICTB, HAJIWYHE OPITEXHHKH,
CIAlI-IPOEKTOPOB, ANEKTPOHHOM JOCKHU C TEXHOJIOTUEH JTa3epHOr0 CKaHUPOBAHUS;

- obecrieueHNe BO3MOXKHOCTH JUCTAHIIMOHHOTO oOyueHHs (dnexTpoHHbie YMK s
JTUCTAHITMOHHOTO OOyYEHHMsI, YYCOHUKHN Ha JICKTPOHHBIX HOCUTETISX U JIP.)

- TpeIoCTaBlieHHWE YCIYr acCUCTeHTa (ITOMOIIHHMKA), OKAa3bIBAIOIIETO OO0YYaroIIHMMCS
HE00XO0IUMYIO TEXHUYECKYIO TTOMOIITb,

- HAIMYNE KOMITBIOTCPHOW TEXHUKH W CHEIHAIBLHOTO TMPOTPAMMHOIO O0ECIICUCHUS,
aJanTUPOBAHHBIX JIJIs1 MHBAIUAOB U Jull ¢ OB3;

- obecrieueHue I0CTyMa B 3[aHUs 00pa30BaTeIbHBIX OPraHU3alui U APyTHE YyCIOBHs, 0e3
KOTOPBIX HEBO3MOKHO WJIH 3aTPYIHEHO OCBOEHUE 00Pa30BaTEIbHBIX MPOrPaMM 00YUAFOIIIUMUCS
C OTPaHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBBSI.

- KOMIIJIEKTOBaHHE OHMOIMOTEK CHelHUaIbHBIMUA aallTUBHO-TEXHUYECKUMHU CPEACTBAMHU
s wHBaMMAOB Wyl ¢ OB3 (roBopsmmMu KHUTaMud Ha (remr-kaprax W CHenHaIbHBIMU
anmnapaTamH JiJIsl UX BOCIIPOU3BEICHHUS).

B mensx JOCTYmHOCTH TONydYeHHUS CpeAHero NpodecCHOHAIbHOrO0 O00pa30BaHUS
o0yyaroImuMHucs € 0coObIMM 00pa3zoBaTeldbHBIMH HOTpeOHOCTsIMH akaaemuert HMMCUT
obecrieunBaeTcs:

1) miig 00y4aroImuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBS IO 3PEHUIO:

- ajanTanyg O(HUIMAIBHOTO caifiTa akaJeMHH B ceTH VHTEpHET ¢ y4eToM O0COOBIX
MOTPEOHOCTEN MHBAIMIOB MO 3PEHHMIO C MPHUBEJCHHEM WX K CTaHJapTy JOCTYNHOCTH BeO-
KOHTEHTa U BeO-CEepBUCOB;

- pa3MelleHue B JOCTYNHBIX JJsi OOYydYarolUUXcs, SBJSIOIIUXCS CIENbIMU  WJIU
C1abOBUIAIIMMHU, MECTaX M B aJallTUPOBAHHON ¢Gopme (C ydeToM HX OCOOBIX MOTPEOHOCTEH)
CIpaBOYHON MH(OPMALINK O PACTTUCAHHHM JICKIHHA, YYEOHBIX 3aHATHH (I0DKHA OBITH BBIMOJHEHA
KpPYMHBIM (BBICOTA MPONHCHBIX OyKB HE MEHee 7,5 ¢cM) penbeHO-KOHTPACTHBIM IIPUPTOM (Ha
6enoM uu xéntoM (oHe) u npoayosrposana mpudrom bpaiins);

- obecrieyeHre BBITyCKa albTEPHATHUBHBIX (DOPMATOB MEYATHHIX MATEPHANIOB (KPYIHBIH
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mpudT Wi ayauodaiiib);

- ol0ecrnedeHne JOCTyma OOYYaroIIerocs, SBIISIONIETOCS CJEMbIM U HUCIOJIb3YIOIIETO
co0aKy-noBOABIPS, K 3/IaHUI0 00pa30BaTENbHONW OpPraHM3allMH, PACIOIArarollero MeCTOM s
pa3MenieHns co0aKu-MoBOABIPS B Yachl 00YUEHHUsI CaMOro 00y4aromierocs;

2) st 00y4aroIUXCs C OTPAaHUYCHHBIME BO3MOXKHOCTSIMU 3/I0POBBS IO CIYXY:

- nyOnmupoBaHHE 3BYKOBOUM CHpaBOYHON HMH(MOpMAIMK O PacMHUCaHUU YYEOHBIX 3aHSITHUN
BH3YyaJIbHOU (YCTaHOBKA MOHUTOPOB C BO3MOKHOCTBIO TPAHCIISIUH CYOTHUTPOB (MOHUTOPHI, MX
pa3Mephl U KOJIMYECTBO HEOOXOAMMO OTPEACTATh C YIETOM Pa3MEepPOB ITOMEIICHHS );

- obecrieueHre HaIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCTIPOU3BEACHUS MH(DOpMALINH;

3) s oO0yyaromuxcsi, HMMEIOINUX HAPYIICHUS OIMOPHO-IBUTATEIHHOTO ammapara,
MaTepuaIbHO-TEXHUYECKUE YCIOBHSI IOJKHBI 00€CIeYnBaTh BO3MOXKHOCTh OECTIPENSITCTBEHHOTO
JIOCTyma OOy4arommxcsi B ydeOHbIe TMOMEIIEHUS, TyaleTHble H JIpyrHe IMOMEIICHUS
00pa30BaTeNbHON OpraHU3aIUH, a TAKXKEe UX MPEObIBAHNE B YKa3aHHBIX MOMEHICHUSX (HATUYHE
MaHyCOB, MOPYYHEH, PACIIUPEHHBIX IBEPHBIX MMPOEMOB, JIU(PTOB U IPYTUX MPUCTIOCOOICHHU).

4) Ilpu nomyyeHuH cpeaHero MpodeccuoHanTbHOr0 00pa3oBaHUs OOyYaIOIIUMCS C
OTPAaHUYEHHBIMU  BO3MOXKHOCTSIMU  37I0POBBSl  aKaJeMHUEH MPEeNOoCTaBIAIOTCS  OecIiaTHO
CHelManbHble YYeOHUKH U ydeOHBbIe MOCOOMs, WHas ydeOHas JuTeparypa, a TakkKe yCIyrd

CYpAONEPEBOJUUKOB U TU(DIOCYPIOTIEPEBOTUNKOB.
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4 XapakrepucTuka

OCHOBHBIX BUIO0B HEATECJIbHOCTH oﬁyqammnxcsl mo

o0meo0pa3zoBaTebHOM YueOHOM ucuniinHe MartemaTuka

Copepxanne XapakTepucTHKa OCHOBHBIX BHAOB Y4YeOHOHl JeATeJbHOCTH
o0y4eHus CTYJAEHTOB

(Ha ypoBHe y4eOHBbIX 1elCTBHI)
Beenenne O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HayKe, TEXHUKE, IKOHOMUKE,

MH(GOPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOH JeATeIbHOCTH.
O3HaKOMJIEHHE C OeJsIMU U 3aa4aMi U3YUCHUA MAaTCMATHUKU MIPU
ocBoernu npodeccuii CI10 u cnenmansaocteit CI10

Anrebpa

Pa3Butne noHsaTus
0 YucJjae

Boinonnenue apudmMeTrnueckux AEMCTBMIM HaJ YUCIAMM, coueTas
YCTHBIE U NHCbMEHHBIE IIPUEMBI.

Haxoxxnenue npuOMMKEHHBIX 3HAYCHUN BEIWYMH M TIOTPEIIHOCTEH
BBIUMCIICHUH (a0COIIOTHOW M OTHOCUTENBHOM); CPaBHEHHE YHMCIOBBIX
BBIPAKCHUM.

Haxoxnenne ommbGOK B NpeoOpa3oBaHMSAX U BBIYUCICHUSX
(OTHOCHTCSL KO BCEM IIYHKTaM IIPOrpPaMMbl)

Kopnn, CTeleHu,
JIOrapu(pmMbl

O3HakOMJIEHHE C TIOHATHEM KOpHS #n-H CTENEHHM, CBONCTBAMH
pPaauKaIoB ¥ IPABUIAMHU CPABHEHUS KOPHEH.

@OopMyIMpOBaHUE  OIpPEACIICHUs KOpPHA U  CBOMCTB  KOpHEH.
Brruucnenue u cpaBHeHNE KOPHEH, BBIITOJIHEHUE MTPUKHJIKN 3HAYCHUS
KOpHSL.

[Ipeobpa3oBanre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAepKaIIUX
pasuKabl.

Boinonnenue pacderoB 1o ¢opmyniaM, COAepKallUuM pPaJuKaibl,
OCYIIECTBIISIST HEOOXOIUMBIE TTOACTAHOBKH U MPE0Opa3OBaHMSL.
OrnpeneneHre paBHOCUIIBHOCTH BBIPAKEHUN ¢ paaukaiamu. Pemenue
UPPaLMOHAIIBHBIX YPAaBHEHUH.

O3HakomileHME C  TOHATHEM  CTENEHW ¢  JCHCTBUTEIBHBIM
[IOKa3aTeJIEM.

HaxoxnaeHue 3HaYeHWI CTeneHu, HCHOib3ys MpU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anucbIBaHUE KOpHSA #-W CTENEHW B BHUJIE CTENEHU C JPOOHBIM
MoKa3aTesieM U Ha00OopOoT.

@opMyIMpOBaHHE CBOMCTB CTeNeHEed. BrluucieHue creneHen ¢
palMOHANIbHBIM IOKA3aTEJIEM, BBINOJHEHUE MPUKUAKUA 3HAYCHUS
CTENIEHU, CPABHEHUE CTEIIEHEH.

ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUN, COACPIKAIINX
CTENIEHU, IPUMEHSS CBOMCTBA. PelieHne mokas3aTesbHbIX YPaBHEHHM.
O3HakOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN NIPH BBIUUCIIEHUN
CpPEOHHUX, JEICHUM OTpe3ka B «30J0TOM cedeHuW». Pemenue
IIPUKJIAIHBIX 33714 Ha CJI0KHbBIE TIPOLIEHTHI

IIpeoOpa3oBanue
aJredpanyecKnux
BbIPa:KeHN I

Brimonnenune npeoOpa3oBaHuii BRIpaXEHUH, TpUMEHEHHEe (opMmyII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEW U JIOrapu(MOB.
Omnpenenenre 001acTu TOMYCTUMBIX 3HAUEHUHN JTOrapuPpMUUECKOTrO
BbIpaKeHUs. Pemenue iorapuMuieckix ypaBHEHUN

OCHOBbBI TPUTOHOMETPUH
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OcHOBHBIEC NOHATHSA

W3ydyeHue paauaHHOrO METO/a M3MEpPEHHUs YIJIOB BpallleHUus U HX
CBSI3U C TIpaagycHOM Mepoil. M3o0paxeHue yrioB BpallleHUs Ha
OKpY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACHOIOKECHHUEM.
dopmynupoBaHHE ONpeAeIeHUNH TPUTOHOMETPUUYECKUX (YHKUMN i
YIJIOB MOBOPOTa U OCTPBIX YIJVIOB HPSMOYTOJILHOTO TPEYTOJbHUKA U
00BbsSICHEHHE UX B3aMMOCBSI3U

OcHoBHbIE IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUYECKHX  TOXKIECTB  JUIS
TPUTOHOMETPHUYECKHE | BBIYUCICHHUS 3HAUEHUH TPUTOHOMETPUYECKUX (YHKLUH MO OJHON M3
TOKAECTBA HUX
IIpeoOpa3oBanus N3ydyeHne oCHOBHBIX (pOPMYJT TPUTOHOMETPUU: (HOPMYIIBI CIOKEHHUS,
NPOCTEHIIUX YABOEHUS, IPe0OPa30BaHUs CYMMbI TPUTOHOMETPUYECKUX (YHKIHI B
TPUTOHOMETPUYECKHX | IIPOM3BEICHUEC M INPOM3BEJCHUSA B CyMMy M NPUMEHEHHE IIpU
BBbIpaKeHU BBIUMCIICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO  BBIPAXKEHUS U
YIPOILEHUS €TO.
O3HakoMIIEHHE CO CBOMCTBAMM CHMMETPUM TOYEK HA EIMHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBOAA (hOPMYJI MPUBEACHUS
pocreiimmue Pemenue no opmynam U TPUTOHOMETPUUECKOMY KPYTY MPOCTEHIIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKUX YPABHEHUH.
YPaBHeHUs! u | [Ilpumenenne oOmMIMX METOAOB pelICHHS YpaBHEHUH (TpHBeNEHHE K
HepageHncmea JMHEWHOMY, KBaJpaTHOMY, METOJ Ppa3JIOXKEHHs Ha MHOXUTEIH,
3aMEHbl ~ NEPEMEHHOW) TpU  PEIIEHUH  TPUTOHOMETPUUYECKHUX
YpaBHEHUH.
YMeHune OTMEYaTh Ha Kpyre peLeHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
ApKcHHYC, O3HakoMJIeHHE C TIOHSATHEM OOpaTHbIX TPUTOHOMETPUYECKHUX
APKKOCHHYC, GbyHKIMA.
ApKTaHI'eHC YHciaa N3ydyenue omnpeneneHui apKCHHyca, AapKKOCHHYCa, apKTaHIeHca
yucina, (opmynmupoBaHue WX, H300paKEHHUE HA  EIUHUYHOUN
OKPY>KHOCTH, IPUMEHEHHE NIPU PELICHUN YPaBHEHUN
®YHKIIUH, UX CBOUCTBA U TPA®UKH

Oynkuuu. [lonsaTue o
HeIpepbIBHOCTH
bynkunn

O3HaKOMJIEHHE C MOHSTHEM NEPEMEHHOM, PUMEpaMH 3aBUCUMOCTEN
MEXJly TIEPEMEHHBIMHU.

O3HakOMJIEHHE C MOHATHEM TpaduKa, ONpeeIeHUEe PUHAIIEKHOCTH
Touku rpaduky ¢yHkiuu. OmnpeneneHue no Qopmyine mpocTeniien
3aBHUCUMOCTH, Buia ee rpaduka. Beipaxenue no ¢opmyie omaHOH
NIEPEMEHHOM uepes3 ApyTue.

O3HakoMIIeHHE C onpezesieHueM (pyHKIuU, popMyIUpOBaHUE €rO.
Haxoxxnenue o6nactu ompeneneHuss W 00JacTH  3HAYEHUH
byHKIMH

CpoiictBa QyHKIMH.
I'padpuyeckas
HHTepIpeTauus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajibHBIX Ipoleccax
U SIBJICHUSAX

O3HakoMieHHe ¢ HpuMepaMu (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECcCaX U3 CMEXKHBIX AUCIUIIIUH.

O3HakoMJIeHHE C JIOKa3aTeNbHBIMU DPACCYXACHUSMH HEKOTOPBIX
CBOWCTB JIMHEHHOW ® KBagpaTHUYHOW (YHKIMHA, TPOBEACHUE
UCCIIEIOBAaHHS JIMHEHHON, KyCOYHO-JIMHEHHOH, ApOoOHO-TMHEHHON H
KBaJpaTuyHON (yHKIMH, moctpoeHue ux rpadukos. [loctpoenne u
yreHue rpadukoB ¢pyHkuuit. MccnenoBanue QyHKIUM.

CocraBieHue BUJOB (YHKLUH 110 JAHHOMY YCJIOBHIO, peIlIEHHE 3a1a4
Ha DKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GpyHKIMM

OopatHblie pyHKIUT

W3ydenne moHsATHS OOpaTHOHW (QYHKIMH, OIpEIeIeHue BHUAA U
nocrpoeHue rpaduka oOpaTHOW (QYHKIMH, HAXOXJACHHE ee o0iacTu

ompeneneHuss U obnactu 3HadyeHui. [IpuMeHeHne cBOWCTB (pyHKIMI
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IIPYU UCCJIEI0BAaHUH YPaBHEHHUM U PEILICHUU 3a7a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C MTOHSITHEM CIOXHOW (PyHKIUU

Crenenneie, Boruncnenue 3naueHnit GyHKIUN 0 3HAYCHUIO apryMEHTAa.
NoKa3areJbHbIe, OmnpenesneHue MoJIOKEHUsI TOYKU Ha rpaduke Mo ee KOOpAuHATaM U
JorapupMuyecKkue H | HA00OpOT.
Tpuronomerpuyeckue | Mcnons3opanue cBoiicTB (yHKIMHA A7 CpaBHEHHMA 3Ha4YeHHWH
¢pynkuun. O6parHbie | CTENEHEH U JIOrapu(pmMoB.
Tpuronomerpudeckune | Iloctpoenne rpauKoB CTENEHHBIX U JOrapU(PMUUECKUX QYHKIMH.
GyHKIHH Pemenue mnoka3aTesNbHbIX M JOrapupMHUUECKUX ypaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C MOHSATHEM HENPEPhIBHON MEPUOINYECKON (QYHKIUH,
¢dbopMyaMpoBaHUE CBOWCTB CHHyCa M KOCHHYCa, IOCTPOECHHE HX
rpauKoB.
O3HakoMJIEHHE C TIOHSATHEM TapMOHMYECKUX KOJIeOaHuil U mpuMepaMu
FapMOHHMYECKUX KOJIEOaHMM JUIsl OMMCAHUS IPOLIECCOB B (PU3UKE U
Apyrux o01acTAX 3HAHUSL.
O3HaKOMJIEHHE C TOHSATHUEM pPA3PbIBHOM MEPUOIUYECKON (PYHKIMH,
(dbopMyaMpoBaHUE CBOWCTB TaHIeHCA M KOTaHIEHCA, MMOCTPOEHHE MX
rpauKoB.
[IpumeHeHue CBOWCTB  (YHKUMH JUIsI  CpPaBHEHUS  3HAUCHHM
TPUTOHOMETPUUYECKUX (DYHKUUH, PpELIEHUs] TPUTOHOMETPUUECKUX
YPaBHEHUH.
[Toctpoenue rpaukoB oOpaTHBIX TPUTOHOMETPUYECKUX (PYHKUUN U
oIpeJiesieHue 1o rpadukaM ux CBOMCTB.
Brinonnenne npeobpa3zoBanus rpadMKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocaenoBaresbHocTH | O3HaKOMJICHME C  IOHATHEM  YHWCJIOBOM  IOCIIEOBATEIbHOCTH,

croco0aMu ee 3aJIaHus, BBIYUCIICHUSMU €€ YICHOB.

O3HakOMIIEHHE C TIOHATHUEM TpeJIesa

MOCJIEI0BATEILHOCTH.

O3HaKOMJIEHHE C BBIYHUCIECHUEM CYMMBbI 6GCKOH6‘-IHOFO HYUCIIOBOT'O
psAla Ha TpPUMEPE BBIYUCICHHS CYMMBI OECKOHEYHO YOBIBaromen
FE€OMETPUYECKOU ITPOrPECCUM.

Pemenne 3amay Ha mnpuMeHeHHe (GOPMYINIBI CYMMBI OECKOHEYHO
yOBIBAIOLIEH T€OMETPUICCKOM IIPOrPECCHH

IIpousBogHast wu ee
NpUMeHeHHue

O3HaKOMJIEHHE C IOHATHEM ITPOU3BOJHOM.

W3zyuenne u GpopMyIupoBaHUEe €€ MEXaHUYECKOTO U T€OMETPUYECKOTrO
CMbICJIa, U3YUYEHHE allTOPUTMA BHIYMCIICHUS IPOU3BOAHON Ha IpUMeEpe
BBIUMCIICHUS] MIHOBEHHOH CKOpPOCTH M YIJIOBOro KoddduuueHra
KacaTeJIbHOM.

CocraBieHre ypaBHEHUS KacaTelabHOI B 0011eM BUE.

VYcBoenne mpaBuin auddepeHIMpoBaHus, TaOIUIBI MPOU3BOIHBIX
AJIEMEHTApHbIX (DYHKUUH, npuMeHeHue s auddepeHIupoBaHUs
(GyHKIM, COCTaBJICHUsI YPaBHEHHUS KacaTeIbHOM.

W3yuenne TeopeM O CBSI3M CBOWCTB (YHKIMH M TPOU3BOAHOM,
(bopMyIIHpOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO MPOM3BOJHOW MCCIENOBAHUS (DYHKIUH,
3alaHHON (HOPMYJIION.

VYcraHoBieHHE CBA3M CBOMCTB (YHKIMH M IPOU3BOAHOM MO HUX
rpadukam.

IIpumeHeHre NpPOM3BOAHOM NIl pELIEHHs 3ajJad Ha HaXOXACHUE
HauOOJbIIEr0, HAWMEHBIIEr0 3HAYEHMs] W HA  HAXOXJACHUE

)




| skcTpemyma
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IlepBooOpa3znas u | O3HaKOMJIEHHE C TTIOHATHUEM MHTErpaja u IepBooOpa3Hoi.
HHTErpaJj W3yyenne mnpaBuiia BBIUKCIEHHUS [EPBOOOPA3HOW U TEOPEMBI
Herorona— JleiiOHuLa.
Pemenwne 3amad Ha CBs3b MEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIYHCIICHHE NTePBOOOPa3HON A JaHHON (YHKITUH.
Pemenne 3agau Ha NOpUMEHEHHWE MHTErpaia s BBIYMCICHUS
(bU3MYECKUX BEJIWYMH U IJIONIaAen
YPABHEHUA U HEPABEHCTBA
YpaBHeHnust u | O3HaKkOMJIEHME C  TPOCTEHIIMMHU  CBEIEHUSAMHU O  KOPHAX
CHCTEMBbI ypaBHEHHH. | aIreOpandeCKuX ypaBHEHMH, IOHATUSMU HUCCIIECA0BAHUA YPaBHEHUN 1
HepaBencrBa U | CUCTEM YpaBHEHHUIA.
cHCTeMbl HepaBeHCTB | V3yuyeHnue Teopuu paBHOCHIBHOCTU YPAaBHEHHMH M €€ NPHMEHEHUS.
¢ aByms | IloBTOpeHne 3ammcu pemieHus CTaHAAPTHBIX YPABHEHWM, IPUEMOB
nepeMeHHbIMHU npeoOpa3oBaHus YpaBHEHMM i CBEIEHUS K CTaHJApPTHOMY
YPaBHEHHUIO.
Pemenne panuMoHanbHBIX, HMPPAUMOHAIBHBIX, IIOKA3aTEJIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUHN U CHCTEM.
Hcnonb3oBanue cBOMCTB W TpapukoB GYHKIOUN U1 pelieHus
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemennie ypaBHeHU# ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iokKeHHs Ha
MHOKUTENIH, BBEICHHUS  HOBBIX  HEU3BECTHBIX, IOJCTAHOBKH,
rpagUIecKoro METO/1a).
Pemenue cuctemM ypaBHEHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMiIeHHE ¢ OOUIMMH BOMPOCAMH PELICHHUS] HEPABEHCTB U
UCTOJIb30BaHUE CBOMCTB M TpaduKkoB (YHKUMH TPH PELICHUU
HEPaBEHCTB.
Pemenne HepaBeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IMYHBIX CIIOCOOOB.
[Ipumenenue MaTEMaTHUYECKUX METOJI0B I ¢ pelieHus
COJIEp>KaTENbHBIX 33/1a4 U3 Pa3IMYHBIX 00JacTeil HayKd U MPAKTHKH.
WHTepnpeTpoBaHUe pe3ysbTaTOB C YUETOM PEaIbHbIX OIpaHUYEHHUN
SJIEMEHTBI KOMBHUHATOPHUKMN, TEOPUU
BEPOSITHOCTEMN U CTATUCTUKH
OcHoBuble mnoHATHA | V3yueHue npaBuia KOMOMHATOPUKHM W MPUMEHEHHUE IPH PELICHUU
KOMOUHATOPHUKH KOMOMHATOPHBIX 3a]1ad.
Pemenne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa U MO IPaBHITY
YMHOKEHHUS.
O3HakOMJIEHHE C TMOHATHSIMM KOMOWHATOPUKU: pPa3MELECHUSIMH,
COUYETAHUSIMH, TIEPECTaHOBKaMHU U (OpMYJIaMU JI UX BBIYHCICHUS.
OOmpsicHeHHe U TpuMeHeHue (HOopMyJ sl BEIYUCICHHUS pa3MeIIeHUi,
MIEPECTAaHOBOK M COYETAHUM MPU PEIICHUH 3a/1a4.
DJIeMeHTbI Teopun | VI3yueHne KJIaCCHMYECKOrO OIPEIETIECHUs BEPOATHOCTH, CBOMCTB
BEpPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTrpenue npumepoB BeIUUCIIEHUS BeposiTHOCTEN. Pemenne 3amau
Ha BBIYMCIICHHE BEPOSITHOCTEH COOBITHI
IIpencraBienue O3HakoMmIIeHHE C TMPEACTABICHHEM YHUCJIOBBIX JAHHBIX M HUX
JaHHBIX  (TA0JMIBI, | XaPaKTEPUCTHUKAMH.
AMArpaMMmbl, Pemenne npakTudeckux 3amad Ha 0OpaOOTKY YHCIOBBIX JaHHBIX,
rpaduxu) BBIYHCIICHHE UX XapaKTEPUCTUK

I'EOMETPUA
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IIpsimble M MI0CKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa U NIPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3aHUMHOIO
pacnoioKeHUs MPSMBIX U IJIOCKOCTEH. Pacro3HaBaHue Ha yepTe)xax
Y MOJIEJAX Pa3jIu4HbIX CIy4aeB B3aUMHOIO PACIIOIOKEHHUS MPSMBIX U
MJI0CKOCTEW, apryMEHTUPOBAHUE CBOUX CYKJICHUN.

dopmyIHMpOBaHUE ONpEACIICHUH, MPU3HAKOB 51 CBOWCTB
napajyielbHbIX W NEPHEHAMKYJAPHBIX IUIOCKOCTEH, NBYTPaHHBIX M
JIMHENHBIX YIJIOB.

BrinonHenne NOCTPOEHHST YIJIOB MEXAY MPSAMBIMU, NOPSIMOA U
IJIOCKOCTBIO, MEXKAY IIJIOCKOCTSIMU 10 ONHMCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEJIAX.

[IppuMeHeHHEe DPU3HAKOB W CBOWCTB pPACHOJIOKEHUS MNPAMBIX U
IJIOCKOCTEW MPU PEIICHUH 3a4au.

N300paxkeHne Ha pUCYHKaX M KOHCTPYMPOBAaHHME Ha MOJEIIX
NEePHEHANKYJISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  HPSMBIX,
HapaJIeIbHBIX IUIOCKOCTEH, YIJIOB MEXIY NPAMON M IUIOCKOCTBIO H
000CHOBaHHE TTOCTPOCHHUSI.

Pemlenne 3aga4  Ha  BBIUMCIEHUE TI'E€OMETPUYECKUX  BEIMYHH.
OnuceiBaHUE PACCTOSTHUSL OT TOYKHU 10 IUIOCKOCTH, OT HPSIMOM 110
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKIy CKpPEHIMBAIOIIMMUCS
IPSIMBIMU, MEKTy MTPOU3BOJIBHBIMU (PUTYpaMH B POCTPAHCTBE.
@OopMyIMpPOBAHUE U JAOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHMSIX
(Teopem cyIiecTBOBaHUS, CBOWCTBA).

N3o0paxkenne Ha depTekax U MOJEISIX PACCTOSIHHS U OOOCHOBaHUE
cBoMX cyxnaeHui. OrnpeneneHre W BBIUMCICHUE PACCTOSHUM B
npoctpancTBe. I[lpuMmenenne (Gopmyna U TeopeMm IUITAHUMETPUM ISt
pelIeHus 3a1a4.

O3HakOMJIEHHE C TMOHSATHEM MapajlIeIbHOIO MPOEKTUPOBAHUSI U €ro
cBoiicTBaMu. POPMYIUPOBAHNE TEOPEMBI O IUIOMIAIA OPTOrOHAIBHOMN
IIPOEKIIMN MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu ansi 000CHOBAHUS TOCTPOCHUN U BBIUUCICHUN.
ApryMeHTHUpOBaHHE CBOMX CYXACHHUH O B3aHMHOM PaclONIOXKEHUH
POCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHUKHU

Onucanve M XapaKTEepUCTUKA PA3IUYHBIX BUJOB MHOI'OIPAaHHUKOB,
[IEPEUUCIICHUE UX DJIEMEHTOB U CBOUCTB.

N300pa’keHre MHOTOTPAaHHUKOB M BBIIIOJHEHHWE IOCTPOCHMS Ha
N300paKEHUSIX U MOJIEJISIX MHOTOTPAHHUKOB.

Beluncnenue NMHEMHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOHQUTypauusx, apryMeHTUPOBAHUE CBOMX CYKIEHUI.
XapakTepucTuka u n3o0pakeHue CCYCHUS, pa3BepTKU
MHOTOI'PAHHHMKOB, BBIYHMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[loctpoenne mnpocredmux cedeHudd KyOa, MNPU3MBI, MUPAMUJBIL.
[Ipumenenue HakToB U CBEACHUM U3 IJITAHUMETPUU.

O3HakOoMJIEHME C  BHMJAMU  CHUMMETPUH B IIPOCTPAHCTBE,
dbopMyIUpOBaHHE ONpPENEIEHUH W  CBOWMCTB. XapaKTEPUCTUKA
CUMMETPUU TEJI BPALLEHUs U MHOIOTPAHHUKOB.

[IpuMeHeHrEe CBOWCTB CUMMETPHHM NPY PEIICHUH 3a1ad.
Hcnonp3oBanue NPUOOPETEHHBIX 3HAHUM JUISL HCCIEIOBAHUS MU
MOJICJINPOBAHUS HECIIOKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOI'PDaHHHUKOB U BBINOJIHEHHE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tena 1 moBepxHOCTH
BpallleHust

O3HakOMJIEHME C BHJAMU TeJI BpalleHus, (OpMYJIUpOBaHUE HX
ONPEACIICHUI U CBOMCTB.

45




46



®opMyIpoOBaHHE TEOPEM O CEYEHUU IL1apa INIOCKOCTBIO U MJIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepucTuka M H300pa)keHHe TeJl BpALICHMs, HUX Pa3BEPTKH,
CEeUeHMs.

Pemenue 3agauy Ha TMOCTPOEHHME CEUEHHUI, BBIUYUCICHUE [UIMH,
paccrosHu#, yrioB, Iomaned. IlpoBeneHne oka3aTeIbHBIX
paccyXAeHUN MPpU peIIeHNnH 3a/1a4.

[IpumeHeHHe CBOMCTB CHMMETPUM IIPH PELIEHWH 3aJady Ha Tena
BpaIleHHs, KOMOWHAIIHIO TEIL.

N300pakeHre OCHOBHBIX KPYTJBIX T€I U BBIIOJIHEHUE PUCYHKA IO
YCIJIOBHIO 3a/1a41

HUsmepenus B
reoMeTpuu

O3HakOMJIEHHE C TOHSATHSAMH IUIOIIAIM M 00beMa, aKCHOMaMH H
CBOWCTBaMH.

Pemenne 3amay Ha BBIYMCIEHUE IUIOMIANCH TIIOCKUX (uryp c¢
MPUMEHEHWEM  COOTBETCTBYIOIMX  (opmyn u  (pakToB U3
IUTAaHUMETpUH.  V3yueHHWe TeopeM O BBIUMCICHUH O00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHWE 3a]ad Ha MpUMeHeHue (opmy
BBIYHCIICHHS] 00HEMOB.

Wzydyenne Qopmyn nans BBIUMCIEHHS IUIOLIaed MOBEpXHOCTEN
MHOTOTPAHHUKOB U TEJ BPAILLICHUS.

O3HaKOMJICHHE C METOJOM BBIUMCICHUS TUIOMAAN TIOBEPXHOCTH
cdepsl.

Pemienne 3amady  Ha  BBIUMCICHME  IUIOMIAJCA  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl un
BEKTOPbI

O3HaKkOMJIEHHE C TIOHATHEM BeKTopa. V3ydueHue 1ekapToBON CUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE IO 33JaHHBIM KOOPJAHHATaM
TOYEK U IVIOCKOCTEH, HaXO0KIEHUE KOOPANHAT TOYEK.

HaxoxxneHue — ypaBHEHUIl  OKpY)XHOCTH,  c(epbl,  IUIOCKOCTH.
Beruncnenue paccTossHUNA MEXKTy TOUKAMH.

W3ydeHne CBOMCTB BEKTOPHBIX BEJIWYMH, IIPAaBHI Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABWJI HAXOXKICHUS
KOOpJMHAT BEKTOPA B IMPOCTPAHCTBE, MPaBWJI ACUCTBUNA C BEKTOpaMH,
3a/IaHHBIMU KOOPJIMHATAMH.

IIpuMmeHeHne TeOpuU MpHU PEIICHUH 3a/1a4 Ha IEHCTBUS C BEKTOPaMHU.
N3yueHne CKaJIApHOrO  IPOM3BENCHHS  BEKTOPOB, BEKTOPHOTO
YPaBHEHHUs NMPSAMOH U IUNIOCKOCTH. IIprMeHenne Teopun npu peneHuu
3a/1a4 Ha JIEUCTBUS C BEKTOpPaMH, KOOPJAUHATHBINA METO/, IPUMEHEHNE
BEKTOPOB JUIsl BBIYMCIICHUS BEJIMUUH YIJIOB U PACCTOSIHUM.
O3HakOMJIEHHE C JI0Ka3aTeJbCTBAMHM TEOPEM CTEPEOMETPUU O
B3aMMHOM DACIIOJIOKEHUH MPSAMBIX U IUIOCKOCTEH € MUCIOJIB30BAHUEM
BEKTOpPOB
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5 KoHTpoJb U OLleHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTe/JIbHOH Y4eOHOM

JUCHUILIMHBLI MaTeMaTHKA

KOHTpOJ'H: " OLCHKaA pPE3YyJIbTAaTOB OCBOCHUIA yqe6H0171 AUCHUIUIMHBI OCYIICCTBIIACTCA B

MpoLECCe MPOBEACHUS TPAKTUYECKUX 3aAHITHUH,

TECTUPOBAHUS,

00yJaronMMUCs MHIUBUIyTBHBIX 33JJaHUN, TPOCKTOB, HCCIICIOBAHUH.

PesynbpTarel 00yueHus
(OCBOEGHHBIE YMEHUSI, YCBOCHHBIE 3HAHNU)

@opMBI U METOJBI
pe3yabTaToB 00yUeHUs

KOHTpPOJIA U  OLICHKU

YMmenuns:

YCPTCIKEC W TMPOU3BOAUTH HpOCTCI}’IHIHe
IIOCTPOCHUS Ha IINIOCKOCTH.

[IpoBoauTh TOKJIECTBEHHBIE
npeoOpazoBaHus BbIpakeHul, | Pemenue yHpaxHeHUH Ha yYpOKe,
COJICpKAIMX CTENECHHBIC, MMoKa3aTebHbIC, | BHEAYIUTOPHAs  CaMOCTOsITeNIbHAas  paboTa,
JorapupMHUUIECKHE U | KOHTpOJIbHAs paboTa.
TPUTOHOMETpUYECKHE (DYHKIIMH.
Ctpoutb rpaduku CTETICHHOM, N
. . Pemenne YIPaXHEHUU Ha YPOKe,
NIOKA3aTeNbHOW,  JIorapu(MUYECKO U
N BHEAYJUTOpPHAs CaMOCTOsITeIbHAs padorTa.

TPUTOHOMETPUYECKHUX (DYHKIHUH.
Pemwate  mpocreiimme  ypaBHEHHS U .

Pemenue yYIpaXHEHUH Ha YpOKe,
HEPaBEHCTBA, COJEpP)KAIUE CTEIECHHBIE,

BHEAy/UTOpHAsl  CaMOCTOSIT€NIbHas  padora,
NOKa3aTeNbHbIe, JIOrapu(QMHUYecKue |

KOHTpOJIbHAsA padoTa.
TPUTOHOMETpUUYECKUE (HYHKIIUH.
N3o0paxkaTh reoMeTpudeckue GUrypsl Ha .

Pemenne YIpaXHEHU I Ha YPOKE,

BHCAYAUTOpPHAsT CaMOCTOATCIIbHAA pa60Ta.

Pemenne YIPaKHEHUI Ha YPOKe,
BrinonHATe onepanuu Haj BEKTOpaMU U
. . | BHEAyIUTOpHas  caMocCTosTelIbHas  padora,
I10JIb30BATHCS CBOMCTBAMU 3TUX ONEpaLinil.
KOHTpOJIbHAs padoTa.
3HaHun:
o Pemenue [IpaKHEHUI Ha OKe
CaoiicTBa apudmeTnueckoro KOpHS yrp YPOKE,
. BHEAy/IUTOpHAsi  caMocCTosITeNlbHas  paboTa,
HaTypaJbHOM CTENEHH.
KOHTpOJIbHas paboTa.
. Pemenne YIpaKHEHUN Ha YPOKe,
CpolicTBa CTENEHM C palUOHAIbHBIM
BHEAYJUTOpHAsl  CaMOCTOsATENbHas  paboTa,
IIOKA3aTeJIEM.
KOHTpPOJIbHAs padoTa.
. Pemenue MIpaKHEHU I Ha OKe€
CpoiictBa jorapumMOB M  OCHOBHOE yrp YPOKE,
BHEAyJUTOpHAas  CaMOCTOATENbHAs  paboTa,
norapuMuyecKoe
KOHTPOJIbHAS padoTa.
TOKJECTBO.
Pemenne YIPaKHEHUN Ha YPOKe,
OcHoBHbIE TPUTOHOMETPUUECKUE
— BHEAyJUTOpHAas  CaMOCTOATENbHAs  paboTa,
PMYJIBL, KOHTpOJIbHas padoTa.
Pemenne YIpaXHEHUH Ha YPOKE,
Tabnua NPOU3BOIHBIX  AJIEMEHTapHBIX
— BHEAyJUTOpHAs  CaMOCTOSATENbHAs  padoTa,
Y ' KOHTpOJbHas padoTa.
Pewenue YIIPAaXXHEHUI Ha YpPOKe,
AKCHOMBI CTEPEOMETPHH. BHEAYJWTOpHAs  CaMOCTOSATENbHAas  padoTa,

KOHTpOJIbHAS padoTa.
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