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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma obGrmeoOpa3oBarenbHoil yueOHoM mucuurminabl OY]1.04 «MaremaTtukay
(manee — «MareMaTuKkay) MpeAHA3HAUYEHA /I HW3YYCHHS MaTeMaTUKU B [ ocymapCTBEHHOM

OrO/pKeTHOM — TPOECCHOHATBHOM  00pa3oBaTebHOM  yupekaeHuu KpacHomapckoro — kpas
«KpacHomapckuii TOProBO-3KOHOMHUYECKHH KOJIEDK» (malmee — KOJUIEMK), peaTu3yIONIuit
o0pa30BaTeNbHYI0 TPOTpAMMy CpeIHero odmero oOpa3oBaHHUS B TPEJEIax OCBOSHHUS OCHOBHOM
npodeccuoHabHON o6pazoBatenbHOM mporpammel CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO OOIIETO
o0pa3oBaHHMs TIPH TOJATOTOBKE CIEIMATMCTOB CpeaHero 3BeHa 1o crenuainsHoctd 29.02.04
KouctpynpoBanue, MoaenupoBaHHe M TEXHOJIOTHS IIBEHHBIX u3Ienuil (mpuka3 MHUHOOpHayKu
Poccun ot 15.05.2014 Ne 534, 3apeructpupoBano B Muniocte Poccun ot 26.06.2014 Ne 32869)
TEXHUYECKUH Tpodmib, yKpymHeHHoW rpymmbl crnenuansHoctedt 29.00.00 TEXHOJIOI'MU
JIETKOM ITPOMBIIIJIEHHOCTU.

[Iporpamma paspaborana Ha ocHoBe Tpeboanuii ®I'OC cpemgHero obmiero oOpa3oBaHWS,
MPEIBABISEMBIX K CTPYKTYpEe, COJCPKAHHIO W pe3ylbTaTaM OCBOCHHUS YYCOHOW IUCIUTIIMHBI
«MatemaTHKa», B COOTBETCTBUU ¢ PexoMeHIanusMu 10 OpraHu3aluy MOJIyuYeHUs: CPEHEro 00IIero
o0Opa3oBaHMs B Ipelaeiax OCBOEHHUS 00pa3oBaTENbHBIX MPOTPaMM CPEAHEro MpodeccHoHaATbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 00mero obpazoBaHusi ¢ yderoM TpeOoBaHUil (enepaabHbIX
rOCy/IapCTBEHHBIX ~ OOpa3oBaTENbHBIX  CTAHAAPTOB U  TolydyaeMol mpodeccuu  CpeaHero

npodeccuoHaTbHOT0 00pa3oBaHus (MUCbMO JlemapraMeHTa rocy/liapCTBEHHOW IMOJMTHKU B cdepe
noaroroBku kaapoB u JAIIO MunoOpuayku Poccum ot 17.03.2015 r. Ne06-259), IMTpumepHoit
OCHOBHOU 00pa30BaTeIbHOW NPOrpaMMBbI CPEIHETO OOIIero oOpa3OBaHUs, W B COOTBETCTBUU C
YTOYHEHUSIMH, OJOOpPCHHBIMH Hay4YHO-METOAMYECKUM coBeToM LleHTpa mnpodeccnoHanbHOTO
obpazoBanus u cucreM kBanmupukanuit OI'AY «DUPOy (IIporokon Ne3 ot 25 mas 2017 r.).

Coneprxanue nmporpaMMbl «MaremaTrkay HalpaBieHO Ha JOCTH)KEHUE CIISTYIOIINX LeJIeH:

e o0OecreueHne cHOPMUPOBAHHOCTH IMPEJICTABICHUM O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MaTEMATUKU;

e oOecrieueHne cHOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUYECKOTO W MaTEMaTHYECKOTO
MBIIICHHS,

e o0ecreyeHne CPOPMUPOBAHHOCTH YMEHUH NPUMEHSTH MOJIy4YCHHbIE 3HAHMS MPH pEIIeHUH
pa3NIUYHbIX 33jay;

e oOecrieueHne  CHOPMHUPOBAHHOCTH  TPEJICTABICHUM O  MaTeMaTHKe KaKk  4acTu
00IIIeYeTIOBEYECKON KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OMUCHIBATh U M3Yy4aTh
peabHbIe MPOLIECCH U SBICHHUSL.

JIOCTIKEHHE MTOCTABJICHHBIX IIEJIeH MPH pealn3alii IPOTPaMMBbI MPEyCMaTPUBAET peIIeHIe
CIIEAYIOIINX 3a4a4:

® (opmupoBaHHE MpeNCTaBICHUA O MATEMATHKE KaK YHHBEPCAILHOM SI3bIKE HAYKH, CPEJICTBE
MO/JICJIMPOBAHUS SIBIICHUH U MPOLIECCOB, 00 UIESX U METOJIaX MaTeMaTHKH,

® pa3BHUTHE JIOTMYECKOTO MBIIIICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, allrTOPUTMHYECKOM
KYJIBTYpbl, KpUTHYHOCTH MBILUIEHUS] HA YPOBHE, HEOOXOAUMOM AJsi Oyaymiel npodeccHoHaNbHOMI
TeSITeTbHOCTH, JIJIS TIPOJIOJKEHUS] 00pa30BaHUs M caMOOOpa30BaHUS;

® OBJaJIeHME MaTEeMAaTUYECKUMHU 3HAHUSMHM U YMEHUSMH, HEOOXOIMMBIMH B TOBCEIHEBHOM
KU3HH, JUIST WM3YYCHUS CMEXKHBIX €CTeCTBEHHOHAYYHBIX JHCIUIUIMH Ha 0a30BOM YpOBHE H
JUCLHUIUIMH TPOQeCcCHOHANBHOTO 1MKIIA, JUIS MOJydYeHUs oOpa3oBaHus B 00IaCTAX, HE TPeOyromux
YIIIyOJIeHHON MaTeMaTHYeCKOW TOrOTOBKH;

® BOCIUTAHHWE CpPEIACTBAMU MATEMAaTHKU KYJIbTYphl JUYHOCTH, NMOHUMAaHUSA 3HAYUMOCTH
MaTeMaTHUKU JUIsl HAayYHO-TEXHHUYECKOTO Mporpecca, OTHOMICHHS K MaTeMaTHKe Kak K YacTH
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00I11e4eTIOBEYECKON KYJIbTYPHI Yepe3 3HAKOMCTBO C UCTOpPHEW Pa3BUTUS MAaTEMAaTHUKH, 3BOJIOIHEH
MaTEMATUYECKUX UIEH.

B mporpamMMy BKIIIOYEHO cOJEp)KaHHE, HalpaBlieHHOE Ha (OPMHPOBAHUE Y OOYUAIOMIMXCS
KOMITETEHIIMH, HeoOXOmMMBIX s KadecTBeHHOro ocBoeHuss OIIOIT CIIO Ha 0a3e OCHOBHOrO
obmiero oOpa3oBaHusl C MOJYyYEHHEM CpeaHero o0mero oOpa3oBaHUS; MPOrpaMMbl MOJITOTOBKH
CrenuanucToB cpeaHero 3sena (manee — I[IICC3).

B nensax 3akpersieHuss U3y4eHHOro MaTepuaia v JIOTHYECKOTO €ro 3aBEpLICHUS:

B pazzaen «KopHu, cTenenu u jnorapu@ms» BKIIOYEHbI TeMa «Jlorapudmuyeckrue ypaBHEHUs U
HEPABEHCTBAY;

teMa «[Ipocrelimme TPUrOHOMETPUYECKHE YypaBHEHMs»  pasfeneHa Ha: «lIpocreiimme
TPUTOHOMETpUYECKHE ypaBHeHHs. Pemenue ypaBHeHuid sinx=a, cosx=a» u «lIpocreiimme
TPUTOHOMETPUYECKHE ypaBHEHUs. Perenne ypaBHeHu! tgx=a, ctgx=a»;

B pasgen  «OCHOBbl ~ TPUTOHOMETpPUM»  BKIIOUeHa  TeMa  «Meroapl  pelleHus
TPUTOHOMETPUUECKHUX yPaBHEHUI.



OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHATLIMHBI «<MATEMATHUKA»

MaremaTrka sBiIseTCsl 00111e00pa30BaTEIbHON TUCIUIIIMHON CO CIOXHUBIIMMCS YCTOHYMBBIM
coJiep>KaHuEM M O0IMMHU TPeOOBaHUSIMH K MOJATOTOBKE 00YYarOIINXCS.

B I'BIIOY KK «KTDK», peanmusyromuM o0pa3oBaTelbHYIO HPOrpaMMy CPEIHEr0 OOIIero
obpaszoBanus B mpenenax ocBoeHus OIIOII CIIO wa 6a3e OCHOBHOro oOIIero oOpa3oBaHUS,
M3yueHHe MaTeMaTUKU UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOQIMIIS

[Ipu OCBOCHHMH CIELHATIBHOCTH CIIO COIMAJIbHO-3KOHOMHUYECKOTO npoduis
npogeccHOHaTBbHOTO 00pa30BaHUs MaTeMaTHKa H3y4aercss Oosee yriyOJeHHO, Kak MpoQHiIbHAas
ydeOHasi JUCIUILIMHA, YYUTHIBAOIIAs crielu(UKy OCBauBaeMOil CeMalbHOCTH. DTO BBIPAXKAETCS B
coJiepKaHuu 00yUEHHsI, KOJIMYECTBE YacOB, BBACISEMbIX Ha H3YYEHUE OTICIBHBIX TEM MPOTPAMMBIL,
riyOMHEe HMX OCBOGHMSI CTYACHTaMH, O0bEeMe M XapakTepe NpPaKTHUYECKUX 3aHATUH, BHIAX
BHEAYJAUTOPHOM CaMOCTOSATEIBHON pabOThI CTYJCHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAIU3YIOTCS B YEThIPEX HAMpaBICHUIX:

1) obmiee npecraBneHUe 00 UIEIX U METO/IaX MAaTEMATUKH;

2) UHTEJJIEKTYyalbHOE Pa3BUTHE;

3) oBiazieHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;
4) BOCIIUTATEIILHOE BO3ICHCTBHE.

[Tpodwmnmzanus neneit MaTeMaTHYECKOro 00pa30BaHUsl OTPAKAETCS Ha BHIOOPE MPHOPUTETOB B
OpraHmM3aly  y4yeOHOW  jJedarenbHOCTH  oOyvarommxcsa.  J[nsg  TexHudeckoro  mpoduis
poeCCHOHATFHOTO 00pa3oBaHMs BHIOOp IIENel CMEIaeTcs B MparMaTHYECKOM HAalpaBJICHUH,
MpeyCMaTPUBAIOIIEM YCHIIEHHE W pacIIMpeHHe MPUKIATHOTO XapakTepa M3y4yeHHs MaTeMaTHKH,
MIPEUMYIIIECTBEHHON OPUEHTALMH Ha AJITOPUTMUYECKUN CTUIIb TI03HABATEIbHON JAESITEIbHOCTH.

N3ydyenne mareMaTuku Kak o011eoOpa3oBaTebHON y4yeOHON IUCIHUILIMHBI, YYUTHIBAIOIICH
crenuKy OCBauBaeMbIX cTyneHTamu crienuanbHocT CITO obecrieunBaeTrcs:

L4 BLI60pOM PAa3JIMYHBIX ITOJAXO0J0B K BBEACHUIO OCHOBHBIX HOHHTHﬁ;

® (OopMHUpPOBaHMEM CHCTEMbl y4eOHBIX 3ajaHuii, oOecneunBarOmUX AP HEKTHBHOES
OCYIIIECTBIICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

® (00OrameHHeM CIEKTpa CTHIICH yd4eOHOU AEATENBHOCTH 3a CUET COTIacOBaHMs C BEAYIIMMU
NesITeIbHOCTHBIMH XapaKTepUCTUKaMU BEIOPaHHOW CHEMaIbHOCTH.
TpeboBaHust K MOATOTOBKE 00YYAIOIINXCS B YaCTHU:

® o0mieil cucTembl 3HAHUWI: cojAep)KaTeIbHbIe MPUMEPHl HCIOIB30BAHUS MaTEeMaTHUYECKHUX
UJIel ¥ METOJI0B B MPOGECCHOHAITBHOM IEATETFHOCTH;

® yMEHMIi: pa3inyue B ypoBHE TPpeOOBaHUN K CII0)KHOCTH PUMEHSIEMBIX aJlTOPUTMOB;

® [IPAKTHYECKOI'O MCIOJIb30BaHUS NMPUOOPETEHHBIX 3HAHUN M yYMEHUN: WHAMBHUAYaJIbHOTO
y4eOHOro OMbITa B MOCTPOCHHMM MaTeMaTHYeCKHX MOJEeJeH, BBINOJIHEHUU HCCIEI0BaTEIbCKUX
IIPOEKTOB.

Conepxxanue ydeOHOM JIUCHMIUIMHBI pa3pabOTaHO B  COOTBETCTBUM C  OCHOBHBIMH
COJIEpKaTEeIbHBIMU JIMHUSAMU O0yU€HUSI MaTeMaTHKe:

® anreOpauyeckas JIMHUS, BKJIIOYAIOIIAs CHCTEMATH3alMI0 CBEIACHUN O 4YMciax; U3ydeHHe
HOBBIX M 0000Ill€eHHE paHee M3y4YeHHBIX olepalnuil (Bo3BeJeHHE B CTENEHb, U3BJICUEHHE KOPHS,
norapu(MUpOBaHKE, CUHYC, KOCUHYC, TAHT€HC, KOTAaHI€HC W OOpaTHBIE K HUM); U3y4YE€HHE HOBBIX
BUJIOB YHUCJIOBBIX BBIPQKEHUH U (OPMYN; COBEPLICHCTBOBAHME MPAKTHUUYECKUX HABBIKOB H
BBIUUCIIUTENILHOW KYJIbTYpPbI, pAacCUIMPEHHE U COBEPIICHCTBOBAHUE aJreOpanyueckoro ammnapara,
cOpPMUPOBAHHOTO B OCHOBHOHM IIKOJIE, M €ro MPUMEHEHHE K PEUIeHHI0 MaTeMaTHYeCKUX H
MIPUKJIAJHBIX 3a/1a4;

® TeopeTHKO-(DYHKIMOHAbHAS JIMHUS, BKJIOYAIOUIas CHCTEMAaTH3alUI0 W pacUIMpeHue

CBEJICHUM O (I)yHKI_II/I}IX, COBCPUHICHCTBOBAHUC Fpa(I)I/I‘-ICCKI/IX YMCHHﬁ; 3HAaKOMCTBO C OCHOBHBIMHU
nacsasMmu H METOAAMHM MATEMATHYCCKOI'O aHajlnu3a B 06T)eMe, IIO3BOIAOIIEM HCCIICA0BATH



JJIeMEHTapHble (YHKIMM M peliaTh MNPOCTEHIINe TreoMeTpudeckue, (usnueckue U Apyrue
MIPUKIIaHBIE 3a1a4H;

® JIMHUS YpPaBHEHMM W HEPABEHCTB, OCHOBAaHHAasg Ha TIIOCTPOCHHH U HCCIEIOBAHUU
MaTEeMaTHYeCKUX MOJeNel, MepeceKaascs ¢ anredpandeckod M TEOPETHKO-(PYHKIIMOHAIBHON
JUHUSMU ¥ BKJIIOYAIONIAs PAa3BUTHE H  COBEPUICHCTBOBAHWE TEXHHUKH  allreOpandecKux
npeoOpa3oBaHUN NJIsl pelleHUs YpaBHEHHM, HEpPAaBEHCTB M CUCTEeM; (hOpPMUPOBAHHE CIOCOOHOCTH
CTPOUTH M HCCIEAOBAaTh MPOCTEHIINE MAaTEMAaTUYECKUE MOJENIU MPU PEIICHUU MPUKIAJHBIX 3a/ad,
3a/1a4 U3 CMEXKHBIX U CIIEUUATbHBIX TUCIUILINH;

® TrcOMETpUYECKasl JIMHUSA, BKIIIOYAIONIAsl HATJISAHBIC MPEICTABICHUS O MPOCTPAHCTBEHHBIX
burypax u M3ydeHHE MX CBOWCTB, (OPMHUpPOBAHUE U PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
pa3BUTHE CIOCOOOB TEOMETPUYCCKUX H3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOTO METONOB JIJIs
pellIeHrs MaTeMaTUYeCKUX U MPUKIIAJIHBIX 33]1a4;

® CTOXacTHYeCKas JIMHMS, OCHOBaHHAas Ha  pPa3BUTUM  KOMOHMHATOPHBIX  YMEHHIA,
IIPEJCTAaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY>KaIOLIEr0 MUpa.

Conepxanne yaeOHOU AMCIMILIAHBI 00YCIOBICHO OOIIeH HAICJICHHOCThIO 00pa30BaTeIbHOTO
npolecca Ha JOCTH)KEHUE JTMYHOCTHBIX, METAlpPeJMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OO0yUYCHMS,
YTO BO3MOXXHO Ha OCHOBE KOMIIETEHTHOCTHOTO IMOJX0/a, KOTOPBI o0ecrieunBaeT (GOpMHUpPOBAHUE U
pa3BUTHE MHTEIJICKTYalIbHbIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaromuxcs, pa3BUBAeT HX
aOCTpaKTHOE MBINUICHUE, MaMATh W BOOOpakeHHe, CrocoOCTByeT (HOPMUPOBAHHMIO —OOIINX
KOMIIETEHIMM, HAaBBIKOB CaMOCTOSITE€IbHONH y4eOHOM JeATeNbHOCTH, CaMOOOpa3oBaHUA W
caMopean3alyy JIMYHOCTH, NPOPECCHOHATBHOMY CTaHOBJICHUIO. DopMHpOBaHHME YKa3aHHBIX
KOMIIETEHIIMM HPOMCXOAUT NpPU M3YYEHUU KaKIOW TEMbl, IOCKOJIBKY BCE BHJbl KOMIIETEHIIHI
B3aMMOCBSI3aHBbI.

BHueaynutopHas camocTosiTeNIbHasi paboTa — JIOTHYECKOE MPOJODKEHUE ayIUTOPHBIX 3aHATUN
110 33JJaHHIO MIPETIO/IaBaTeNs C YCTAHOBJICHHBIMHI CPOKAMH HCTIOJTHEHHS.

JluaKTHYecKue LeH: 3aKperuieHue, yriiyojleHue U CUucTeMaTH3alys 3HaHui; (popMHUpOBaHue
YMEHHUH, CaMOCTOSTEIIbHOE OBJAJEHHE HOBBIM INPOTPAMMHBIM  MaTepUAIOM, Pa3BUTHE
CaMOCTOSITEITbHOCTH MBIIUIEHUS.

BrinonHenne camMocTOSATENbHBIX PabOT CHOCOOCTBYET (POPMHUPOBAHUIO Y OOyUYAIOIIMXCS
YMEHHUI CaMOCTOSTENTbHO W W30MpaTeNbHO MpUMEHATh pasnuunble cpencrsa MKT, Bkiowas
JIOTIOJIHUTEbHOE LHUPpOoBOEe 00OpynoBaHUE (IIPUHTEPHI, CKaHEpbl, IUPPOBbIE KaMmepsl U 1p.),
M0JIb30BaThCsl KOMIUIEKCHBIMU CIIOCOOaMU 00pabOTKH MaTepHaa.

[enbro MpaKTUYECKUX 3aHATHI SIBJISIETCS] BEIPAOOTKA yMEHUS TPUMEHSTh MOJTYyYCHHbIC 3HAHUS
OpU pElIeHUM MPaKTUYeCKUX 3ajad, I0JIb30BaThCsl MAaTeMaTHYeCKUM HHCTPYMEHTapHeEM,
MIPOU3BO/INTH BBIYHCIICHUS, aHAIN3 PE3YIbTATOB, J€TaTh BHIBOIBI.

KoHTponbs 3HaHMH oOCyLIECTBISETCS B MpOLEcce TEKYILIEro KOHTPOJS M IMPOMEXYTOUHOM
aTTeCTAIIHH.

Texkymuii KOHTPOJIb MPOBOJUTCS B pPaMKax BPEMEHH, OTBEAEHHOTO Ha JTUCHMIUIMHY.
PesynbTaThl TEKYIIEro KOHTPOJIS YYUTHIBAIOTCS TPH ITOABEICHHH UTOTOB TI0 JIUCITUTITNHE.

N3yuenne o6meoOpa3oBaTenbHON yueOHOM nucuumiunHbl  «MaTeMaTuka» 3aBeplIaeTcs
MOJIBEZICHUEM UTOTOB B (hOpMe DK3aMeHa B paMKaxX MPOMEXKYTOYHOH aTTecTalld OO0YJaroluXcsl B
nporecce ocBoeHus: ocHoBHoi OITOIT CITO ¢ nomydyeHnem cpeHero oouero oopazoBaHus.



MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJTAHE

VYueOnass pucnurumaa «MaTematuka» SBISETCS YYeOHBIM TPEIMETOM 00s3aTeIbHOM
npeaMeTHou obmactu «Matematuka u nHpopmaruka» OI'OC cpeaHero odiiero oopa3oBaHusl.

B xomnemke, peanusyromuii 00pa3oBaTeIbHYIO TPOrpaMMy CpeHero ooiero oopa3oBaHus B
npexaenax ocoeHus: OITOIT CIIO na 6a3ze ocHOBHOro 001Iero oopa3oBaHusi, yaeOHas JTUCIHUILIMHA
«MaremaTtuka» u3ydaercsi B obuieoopasoBarenbHoM 1ukie ydeonoro ruana OIIOIT CIIO na Gaze
OCHOBHOT'0 00111er0 00pa3oBaHus C MOJIydeHHEM cpeaHero obiero oopasosanus (ITIICC3).

B yuebnbix mnanax I[MIICC3 yuebnas mucrurmuimHa «MaTemaTtukay BXOIUT B COCTaB OOIIUX
o0m1eo0pa3oBaTeabHbIX YU4E€OHBIX TUCHUIUIMH, (OPMHUPYEMBIX M3 O0O0S3aTEIBbHBIX MPEIMETHBIX
obnacrerr ®I'OC cpennero obmiero obpaszoBanus, mis cnernuanbHocteid CITIO coOTBETCTBYIOMIETO
npoduist mpodeccuoHaIbHOTO 00pa30BaHMS.



PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLTAHBI

OcBoeHHe cojiepaHUsl y4eOHOW IUCHUIUIMHBI «MareMaTtukay 00ecleuynuBaeT IOCTHKCHHE
00yYaroIUMUCS CICIYIOINX Pe3yJbTaTOB:

® JIMYHOCTHBIX:
—  c(opMUPOBAaHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE
MOJICTIMPOBAHHUS SIBJICHUH U MIPOLECCOB, UJIEIX U METOIAX MATEMATUKU;
— TIOHMMaHHE 3HAYMMOCTH MaTeMaTHKU IS Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHMSI K MaTéMaTHKEe KaK K 4acTH OOIIEYeIOBEUECKONW KYJIbTYpHI 4epe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, 3BOJIFOLUEH MAaTEMAaTUYECKUX HJICH;
—  pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpAXEHUsS, aJTOPUTMHYCCKOU
KYJbTYpbl, KPpUTHYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIUMOM i Oymaymield mpodeccuoHaTbHON
NEeSTENHOCTH, JUIS IPOJOJKCHHSI 00pa30BaHUs U caMO00pa3oBaHUS;
—  OBJAJCHUE MAaTEMaTUYCCKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOIMMBIMHU B ITOBCETHEBHON KU3HH,
JUISL OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX AWCIHUIUIMH W JUCIHUIUIMH TPO(ECCHOHAIBHOTO
IUKJIA, IS TOJTyYeHHs] 00pa3oBaHUs B 00JacTsIX, HE TPEOYIONIMX YIiyOJICHHOW MaTeMaTHYECKON
MMOATOTOBKM;
— TOTOBHOCTBH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA MPOTHIKCHUU
BCEH JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHMUIO KaK YCJIOBHUIO YCHEIIHOM
po¢eCCUOHAIBHON U OOIIECTBEHHON JIEATCILHOCTH;
—  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIHHOW TBOPUCCKOM M OTBETCTBCHHOM JESITEIBLHOCTH;
— TOTOBHOCTb K KOJUICKTMBHOW PabOTe, COTPYAHUUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,
OOIICCTBEHHO TOJIC3HOM, yUeOHO-UCCIIeIOBATEIILCKOM, IIPOCKTHON U JAPYTUX BUJIAX JIEATEIHHOCTH;
— OTHOIICHHE K TNPOPECCHOHATBHON MAEATEIHbHOCTH KaK BO3MOXKHOCTH Yy4YacTHSl B pEIICHUU
JIUYHBIX, OOLIECTBEHHBIX, TOCYaPCTBEHHBIX, O0IIEHAIIMOHATLHBIX MPOOIIeM;

® MeTanpeIMeTHBIX:
—  YMEHHE CaMOCTOSTEJIBHO ONPEACIATh LEIH ACATEIBHOCTH U COCTABJIATh IIJIaHbl IEATEIBHOCTH;
CaMOCTOATENIBHO OCYILECTBIISTh, KOHTPOJIHUPOBATh U KOPPEKTUPOBATH JEATEINBHOCTD; UCIIOIb30BAThH
BCE BO3MOXHBIE pECypChbl I JOCTHIXKEHHs IIOCTaBICHHBIX LEJNeW W pealu3aluu IUIaHOB
NeSITeNIbHOCTH; BIOMPATh YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaIUAX;
—  YMEHHE NPOJYKTHBHO OOIIATHCS U B3aUMOJAEHUCTBOBATH B MPOIIECCE COBMECTHOW /I€ATENILHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3 (HEKTUBHO pa3periaT KOH(DIUKTHI;
—  BJaJIeHUE HaBbIKaMM [103HABATEIbHON, yUEOHO-UCCIIE0BATEILCKOM U MPOEKTHOM 1€ATEIbHOCTH,
HaBbIKAMHU pa3pelieHus] MnpodjeM; CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbBHOMY IOHMCKY
METOJOB pELICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B II03HAHUS;
— TOTOBHOCTh U  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OpPMalMOHHO-TIO3HABATEIbHON
NEeSTeNIbHOCTH, BKJIOYash yMEHHE OPHEHTUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(pOpMaluy,
KPUTHYECKH OLIEHMBaTb M MHTEPIPETUPOBATh HHGPOPMALMIO, IMOJyYaeMyl W3 Pa3IMuHBIX
HMCTOYHUKOB;
—  BJIaJIcHUE A3BIKOBBIMM CPEIACTBAMHU: YMEHHE SICHO, JIOTMMHO W TOYHO M3J1ararb CBOKO TOYKY
3pEHHs], UCIIOIb30BATh aICKBAaTHBIC SI3BIKOBBIE CPEIICTBA,
— BJaJieHUE HaBbIKaMH TO3HABAaTENbHOM pe(IeKCUM KaK OCO3HAHMs COBEPIIAEMbIX JEHCTBHI U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB M OCHOBAaHWM, T'PAHUIl CBOErO 3HAHWS M HE3HAHUSA,
HOBBIX ITI03HABATEJIBHBIX 33184 U CPEACTB ISl UX JOCTUIKCHUS;
—  IENeyCTPEMJICHHOCTh B TOUCKAaX WU MNPUHSITHM pElIeHUuHN, cOOOpasuUTEeNbHOCTh W HHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh BOCIPUHUMATH KPAaCOTy M TapMOHUIO
MHpA;

® MpeAMeTHBIX:



—  c(opMUPOBAaHHOCTH MPEICTABICHUH O MaTeMaTUKE KaK YaCTH MHUPOBOM KyJIbTYphl M MeECTE
MaTeMaTUKd B COBPEMEHHOW NMBMJIM3ALMU, CHOCO0aX ONMCAHUS SBICHUH peaJbHOro MHpa Ha
MaTE€MaTUYECKOM SI3BIKE;

- C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYeCKMX MOHATHAX KaK BaKHEHIINX
MAaTEMaTUUCCKHUX MOJCIAX, MO3BOIAIOIMINX OHNHUCBIBATL U U3Yy4YaThb PA3HBIC IMPOLICCCHI U SBJICHUSA,
IIOHUMaHHE€ BO3BMOKHOCTH AKCMOMATHYECKOI'O ITOCTPOCHUA MAaTEMATHYCCKUX TeOpHﬁ;

— BJIaJCHHUC MCTOJaMH JOKa3aTCJILCTB U aJIrOPUTMOB PCUICHHUA, YMCHHC HX IMPUMCHATD,
IIPOBOAUTE AOKA3aTCIIBbHBIC pACCYXKIACHUA B XOA€ PCIICHUSA 3a/1a4,

— BJIaJCHHUC CTaHAAPTHBIMH IIpHUEMaMK  PCIICHHA  pPAUMOHAJIBHBIX W  HUPPAlUMOHAJTIbHBIX,
IIOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ N HEPaBCHCTB, HX CHCTEM;
HCIIOJIb30BAHHUEC T'OTOBBIX KOMIIBIOTCPHBIX HNpOrpaMm, B TOM YHCJIIC IJId IIOUCKA IMYTH PCHICHUSA U
HUIUIIOCTpallur pEIICHUSA ypaBHeHI/Iﬁ 1 HCPaBCHCTB,

—  chOPMHUPOBAHHOCTH IMPEICTABICHUI 00 OCHOBHBIX MOHSATHUSX MAaTEMAaTHYECKOTO aHaIW3a M WX
CBOMCTBAxX, BIAJEHUE YMEHHEM XapaKTepu3oBaTh IMOBeACHHE (YHKIUN, HCIOIb30BAHHE
MOJYYCHHBIX 3HAHUM U1 ONUCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

—  BJIQICHUE OCHOBHBIMU MOHATHUAMU O IJIOCKUX U NMPOCTPAHCTBEHHBIX N€OMETPUUYECKUX (PUTypax,
UX OCHOBHBIX CBOMCTBAxX; CpOPMUPOBAHHOCTb YMEHHUs PACIIO3HABATH I'€OMETPUUYECKUE (PUTYpBI Ha
gyepTekax, MOJIESIX U B PeaJbHOM MUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB reOMETpUYecKux (Guryp
1 (GopMyJI [Jis PELLICHUsI TEOMETPUUYECKUX 3a/1ad U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;

— c(opMUPOBAaHHOCTh MPEJACTABICHUN O Mpoleccax U SBJICHUSAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE, OCHOBHBIX IOHATHSIX
2JIEMEHTAapHON TEOPUH BEPOSTHOCTEW; YMEHUH HAXOAWUTH U OLICHUBATh BEPOATHOCTH HACTYIUICHHMS
COOBITHI B NPOCTEHIINX TMPAKTHYECKUX CHUTYallUsIX M OCHOBHBIC XapaKTEPUCTHKH CIy4ailHBIX
BEJINYUH;

- BJIQJICHHE HABBIKAMM HCIIOJIB30BAHUA T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IIpU PELIEHUU

3a1a4  (TEXHOJOTMYCCKUH (TeXHMYECKHUH) TPO(UIb OPUEHTUPOBAH HA MPOU3BOJCTBEHHYIO,
MHKEHEPHYIO U MHPOPMALMOHHYIO cephl AeATeTbHOCTH 1)

! TIpumepnas ocHOBHAS 0Gpa30BaTENEHAS IPOrPAMMA CPETHETO 0BIIEro 06pa3oBaHus, OI0OPEHHOI pemenueM (BpeaeparbHOTo
y4e0HO-METOANYECKOT0 00beTUHEHNS 10 001IeMy 00pa3oBaHHIO (IPOTOKOa OT 28 uions 2016 r. Ne 2/16-3)
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COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBeaenne
MaremMartuka B HayKe, TEXHUKE, SJKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHSAX U MPAKTHYCCKOU
nesitenbHoCTH. Llenu u 3aaun n3ydeHus: MaTeMaTUKH npyu ocBoeHuu crienuanbaoctu CII1O.
BHeayauTopHasi camocTosiTe/IbHAsI padoTa
[ToaroroBka counMHEeHUs HA TEMY: «3a4eM MHE MaTeMaTukKa?».

AJI'EBPA

Pa3zpurne monsitusi o umciae. lleaple m pannvoHanpHble yucna. JleCTBUTENbHBIE YHUCIHA.
Komnnexcnvie yucna. Hpubaudicennvie 8bluucieHus.

IIpakTuyeckue 3aHATHSA
IIpakTuuyeckoe 3ansitue Nel Apudmerndeckne AeWCTBUS Haj uMciaamu. Haxoxaenue
MPUOIMHKEHHBIX 3HAYEHUH BEJIMYMH U MOTPEHIHOCTEH BhIYUCIEHUH (a0COIIOTHON M OTHOCUTEIHHOM).
CpaBHEHHE YNCIIOBBIX BBIPAXKEHUM.

BaeaynuTopHasi camocTosiTeJibHAsA padoTa

[ToaroroBka coobmenus Ha Temy: «Kapn @puapux ['ayce». [loaroroska rioccapusi.

KopHu, crenenu u gorapugmel.

Kopan u cremenn. KopHu HaTypalbHOH CTENEHM M3 4Yuciaa U UX cBoicTBa. CTemeHH C
paloHaIbHBIMU IOKa3aTeasiMU, MX cBoicTBa. CTeneHu ¢ JEMCTBUTENBHBIMHU I1OKA3aTENSIMU.
Ceoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3amesnem.

Jlorapudm. Jlorapugm umcaa. OcHOBHOe jorapupmmuueckoe TOXAeCTBO. JlecaTHUHBIE U
HaTypajibHble Jorapudmsl. [lpaBuia aeiicteuii ¢ torapudmamu. [lepexos K HOBOMY OCHOBaHMUIO.

IIpeoOpa3zoBanne aiaredpamyveckux BbIpaxkenuil. [IpeoOpa3oBaHue palUOHAIBHBIX,
UppalMOHAIIbHBIX, CTEIEHHbIX, IT0KA3aTEebHBIX U JOorapupMuuecKux BblpakeHHH. [lokasarenbHble
ypaBHeHwusl. JlorapudMuyeckie ypaBHEHHs 1 HEpPaBEHCTBA.

IlpakTH4yeckue 3aHATUSA
IpakTuyeckoe 3ansitue Ne 2 Beruncienue u cpaBHeHNE KOPHEW. BhIMoTHEHHE pacyeToB ¢
pagukanaMu. Pemenue uppalvoOHaIbHbIX YPaBHEHUN
IpakTuyeckoe 3ansiTue Ne 3 HaxoxxieHre 3HaYeHUH CTENIEHEW ¢ pallMOHAIbHBIMU TIOKa3aTeIsIMU.
CpaBHeHue creneHel. Pemienne noka3aTesbHbIX ypaBHEHUN
IIpakTnueckoe 3ansitue Ne 4 IlpeoOpa3zoBaHue BbIpaXKEHHH, coiepX alluX CTeneHH. PemieHue
MIPUKJIAJHBIX 3a]1a4.

IpakTuyeckoe 3anaTue Ne 5 Haxoxaenue 3naueHuit jorapudma mo mpou3BoJIbHOMY OCHOBAHHUIO.
IIepexo OT OJHOTO OCHOBAHHUS K APYTOMY.

IpakTuyeckoe 3ansiTue Ne 6 Berancinenue u cpaBaenue norapudmos. JlorapudmupoBanue u
IIOTEHIIUPOBAHUE BBIPAYKEHUM.

IpakTuyeckoe 3ansaTue Ne 7. Pemenue norapupMuuecknx ypaBHEHUH.

BHeaynuTopHasi camocTosiTeibHast padoTa
[ToarotoBka mpe3eHTammu Ha TeMy: «M3 wucropum norapudmony». I[loaroroBka mokiaga
«9Bapuct ["anmya». [Togroroska kpoccBopaa. [loaroroska rioccapusd. Pemenue 3anay.

IFEOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBeE.

B3aumHoe pacnonoxkenue IByX NpsMbIX B IpocTpaHcTBe. [lapaiienbHOCTh NpsIMON U
mwiockoctd. [lapamnensHocTh  miiockocteil.  IlepneHauKynapHOCTH TOPSIMOM M MIJIOCKOCTH.
[lepnenauKkynsp ¥ HakJIOHHAsA. YTOJd MEXAY HOPSIMOM M IUIOCKOCTBIO. J[ByrpaHHBIM Yrois. Yroa
MEXIy TUIOCKOCTSAMH. [lepneHIuKyasspHOCTh ABYX IUIOCKOCTeH. I'eomeTpuyeckue npeoOpazoBaHUs
IIPOCTPAHCTBA: MAapauIeIbHBI NEPEHOC, CUMMETPHs OTHOCUTENBHO IIOCKOCTH. [lapamiensHoe
npoeKkTupoBanue. [1nowaos opmozonanbHol npoekyuu. I300pakeHne NpocTpaHCTBEHHBIX (QUTYD.
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IIpakTHYecKkHe 3aHATHA:
IIpakTuyeckoe 3ansaTe Ne 8 [IpuzHaku B3aMMHOIO pACHOJOXKEHUSA MPAMBIX. YTOJI MEXIY
IIpsIMBIMU. B3auMHOE pacnoyioKeHUE MNPAMBIX MU IUIOCKOCTEH. [leprneHauKymnsp M HakJIOHHAasA K
IJIOCKOCTH. YTOJI MEXIY IPSIMOM M IJIOCKOCTBIO. T€OopeMbl O B3aMMHOM PAaCIOIOKEHUHU MPSIMOU U
IocKocTh. TeopeMa O Tpex mNepneHauKyisapax. [Ipu3Haku © CBOWCTBA NapalICNIbHBIX U
MEPIEHIUKYISIPHBIX MIOCKOCTEH.
IpakTuyeckoe 3ansitue Ne 9 PacctosiHMEe OT TOYKHM JO IUIOCKOCTH, OT MPAMOU /10 IJIOCKOCTH.
PaccrosiHne mexny ITOCKOCTAMH, MEXAY CKPEIIMBAIOIIMMHUCS IPSIMBIMH, MEXAY MPOU3BOJIBHBIMU
¢burypamu B mpoCTpaHCTBE.
IIpakTnyeckoe 3ansitue Ne 10. [lapamnenbHoe MPOEKTUPOBAHME U €ro CBOMCTBA. Teopema o
naOWao0U OPMOSOHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3aMHOE pacioioKeHNe IPOCTPaHCTBEHHBIX
duryp

BHeaynnTopHasi camocTosiTeibHasA padoTa

[ToaroroBka coobmienuss Ha Temy: «EBknmumoBa reomerpusi». IlonroroBka mpeseHTanuud Ha
temy: «JlobaueBckuii Hukomnaii iBanoBuu». Pemenue 3amau. Iloaroroska kpoccsopna. Iloaroroska
rJioccapusi.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEM
DJIeMeHThl KOMOUHATOPUKH.

OcHoBHbIE MOHATUS KOMOMHATOPUKHU. 3a1a4u HA TOJICUET YKCIa pa3MelIeH!, TepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna O6mHoma Hprorona. CBoiicTBa
OMHOMUHANBHBIX KO3 dunnentoB. Tpeyronapauk [lackans.

IIpakTHYeckne 3aHATHS
IIpakTnueckoe 3ansaTue Ne 11 Vcrtopusi pa3BuTHs KOMOMHATOPUKH, TEOPHUH BEPOATHOCTEH U
CTATHCTUKH HM WX POJb B PA3IMYHBIX cdepax dYeIOoBEUeCKOH Ku3HeaesTenbHocTH. [IpaBmiia
KOMOMHaTOpUKH. Penienne koMOMHATOPHBIX 3a7a4. Pa3Mertienusi, coueTaHusi U epecTaHOBKH.
IIpakTnueckoe 3ansaTre Ne 12 bunom Hetotona u tpeyronabHuk Ilackans.

IIpakTnyeckoe 3ansiTue Ne 13 Pelnienne npukiagHbIX 3a1a4.
BHeaynuTopHasi camocTosiTeibHast padoTa
[ToaroroBka npe3zentanuu Ha TeMmy: «buHoM HeroToHa 1 Tpeyronbauk [lackasy».

I'EOMETPUA
KoopanHatel 1 BeKTOpHI.

[IpsmoyronbHas (IekapToBa) CHUCTeMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyra paccTOSHUS
MEXIy IABYMsl TOUKaMU. YpaBHeHUS chepsl, niockocmu u npsamoiu. Bexkropsl. Monyns BekTopa.
PaBeHcTBO BekTOpoB. Ci10keHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha 4nciIo. PasznoskeHue BekTopa 1o
HallpaBJICHUsAM. YTOJ MeXAy AByMs BekTopaMmu. IIpoeknns Bexkropa Ha ock. KoopauHaTel BEKTOpA.
CkansipHOE TIpOM3BENECHHUE BEKTOPOB. lMcCnoib30BaHME KOOpAMHAT M BEKTOPOB IPU PELICHUU
MaTE€MaTHYECKUX U MPUKIIAIHBIX 33]1a4.

IIpakTHYecKkHe 3aHATHA:

IIpakTuyeckoe 3ansitue Ne 14 Bekropsl. [lelicTBus ¢ Bektopamu JlekapToBa cuctemMa KOOpJIUHAT B
IIPOCTPAHCTBE
IIpakTnueckoe 3anaTue Ne 15. . YpaBHeHUe OKpYKHOCTH, cdepbl, MI0CKOCcTU. PaccTosiHIe MEX Ty
TOYKaMu. JIeUCTBUS ¢ BEKTOPAMHU, 3aJaHHBIMUA KOOPIUHATAMH.
IIpakTuyeckoe 3ansiTue Ne 16 CxalsipHOE TPOU3BEIACHHUE BEKTOPOB. BekTopHOE ypaBHEHHE
IIPSIMOM U IUIOCKOCTHU. MCIIob30BaHNe BEKTOPOB IIPHU J0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.
BHueayauTopHasi camocTosiTeJibHAs padora
ITonroroBka rinoccapus. Iloaroroska pedepara Ha Temy: «CHCTEMBI KOOPIUHAT.
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OCHOBbBI TPUTOHOMETPUH
OcHoOBHbIE IOHATHSA

Pagnannas mepa yria. BpamarensHoe nBumkeHue. CHHYC, KOCMHYC, TAHT€HC M KOTaHI'€HC

YHUCIa.
OcHOBHBIC TPDHTOHOMETPUYECKHE TOMKIECTBA

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXkAecTBA. DopMyibl NpuBeAcHUsS. POPMYIIbl CIOKEHUS.

Dopmyisl ynBoeHus. Popmyivl NOIOBUHHO0 Y2id.
IIpeoOpa3oBanust NpocTeHIINX TPUTOHOMETPHYECKHX BbIPAKEHUH

IIpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEIECHUE U IPOU3BEICHUS B

CyMMY. Buipaoicenue mpuzonomempuieckux QYHKyul yepe3 maHeenc noji08UHHO20 ap2ymMenma.
TpuronomerpnyecKkne ypaBHeHUsI 1 HEPaBEHCTBA

[pocreiimye TPUrOHOMETPUYECKUE ypaBHEHUs: _SiN X = @, C0S X = a, tg X = 3, ctg X = a.
IIpocmetiwue mpuconomempuyeckue HepaseHcmea. MeETONbl pPEIEHUs TPUTOHOMETPUYECKUX
YPABHEHUI.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIMH. APKCUHYC, ApKKOCHHYC, apKTaHI€HC.

IIpakTnyeckune 3aHATHSA
IIpakTHyeckoe 3ansaTue Ne 17 PagnanHblil MeTO U3MEpEHUS YIIOB BpaiieHus. CBs3b ¢ IpalyCHOU
MEpOil.
IIpakTnyeckoe 3anaTne Ne 18 OcHOBHBIE TPUTOHOMETPUUECKHUE TOXAECTBA. DOPMYIIBI CIOKEHUS,
ynBoenus. llpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHYECKMX (YHKIMH B  IMPOU3BEICHUE.
IIpeoOpa3oBanue npou3BeICHHUsI TPUTOHOMETPUUYECKUX (QYHKLUN B CyMMY.
IIpakTnueckoe 3ansTue Ne 19 Ilpocreiinine TPUrOHOMETPUYECKHE YpaBHEHUS U HEPABEHCTBA.
OOpatHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.

BueaynuTopHasi camocTosiTeibHasA padoTa

ITonroroBka coobuieHust Ha Temy: «M3 ucropuu marematuku». IloAroroBka mpe3eHTaluyu Ha
temy: «Mcaak Hproton». IloaroroBka cooOmienus Ha Temy: «V3 HCTOPHH TPUTOHOMETPHH.
IlonroroBka kpoccBopaa. llomroroBka rioccapus. IloaroroBka nokmaga Ha Temy: «JIeonapn
Diinepy.

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

®yukuun. O65acTh onpeAeneHuss U MHOXKECTBO 3Ha4YeHHH; rpaduk (QyHKLUHH, OCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMHU.

CaoiictBa  ¢yHKuMH. MOHOTOHHOCTH, UYETHOCTh, HEUETHOCTh,  OTPAHUYEHHOCTD,
NepUoMYHOCTb. [IpoMexyTkn Bo3pacTaHus M YObIBaHMs, HauOoJiblllee M HauMEHbIIEe 3HAYCHMS,
TOYKHM AKcTpemyMma. ['papuueckas nntepnperanus. [IlpuMepsl (yHKIMOHANIBHBIX 3aBUCUMOCTEN B
peanbHBIX Tpolleccax MW SBJICHUAX. ApudmeTndyeckue onepanuu Haa QyHKuusmu. CroxHas
bynkuus (komnosunus). [lonamue o Henpepvl8HOCMU DYHKYUU.

Oopartnble ¢pynkumu. Ooracme onpedenenus u obnacmv 3HAYEHUU OOPAMHOU QYHKYUU.
I'pagux obpamnoii hynkyuu.

CrenenHble, NMoOKa3aTejlbHbIC, JorapugpmMuyeckne W TPUITOHOMeTpHYecKHe (QYHKIIUH.
OO0paTHble TpuroHomerpuyeckue pynkuuu. Onpenenenus GyHKIUN, UX CBOMCTBA U TpadUKH.

IIpeoOpasoBanust rpadukoB. [lapannenbHblii MEpeHOC, CUMMETPHUS OTHOCHTEIBHO Ocei
KOOpJMHAT U CUMMETPHSI OTHOCUTEJILHO Hayalla KOOPAUHAT, CHMMETPUSI OTHOCUTENIBHO MPSIMON Y =
X, pacTsDKEHHE U C)KaThe BIOJIb OCEH KOOpAHMHAT.

[TokazarenbHble, TIorapupMudecKie, TPUrOHOMETPUUECKHE YPAaBHEHUS U HEpageHCcmad.

IIpakTHYecKkne 3aHATHA
IIpakTnueckoe 3ansitue Ne 20 Onpenenenue pyukuuu. [loctpoenne n urenre rpadpukoB QyHKIUH.
UccnenoBanue ¢ynkuuu. O6paTtHble (yHKIMHM U MX rpadukd. HempepbiBHBIE U MEPHOAMYECKHUE
¢bysakuu. CBoiicTBa TMHEWHOM, KBaIpaTUUHOM, KyCOUHO-TMHEHHON U ApOOHO-ITMHEHHON (DyHKIIMIA.
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CaoiicTBa u rpaduku cuHyca, KOCHHYCa, TaHreHca U KoTaHrenca. OOpaTHbIe TPUTOHOMETPUUECKUE
byHKIIH.
IIpakTuuyeckoe 3anaTue Ne 21 IlpeobpazoBanus rpaduka ¢pyHkuuu. ['apmoHnueckue KoaedaHus.
[Ipuknaaneie 3amaun. Ilpumepsl (QYHKUMOHAIBHBIX 3aBUCHUMOCTEH MEXIy I[EPEMEHHBIMU B
peaJIbHBIX MPOLEccax U3 CMEXHBIX TUCHUIUINH.

BHeayauTopHasi camocTosiTe/IbHAsI padoTa

ITonroroBka kpoccBopzaa. IlogroroBka rioccapus. Ilonroroska cooOuienus Ha temy: «M3
ucTopuu noHATHs GyHKus». [loaroroska npezenranuu Ha Temy: «CUMMETpUS B IPUPOJIEN.

I'EOMETPUA
MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muozoepannvle yenvi. Buvinyxivle
muozozpannuku. Teopema Oiinepa. Ilpusma. [lpsmas u nakionnaa npusma. llpaBunpHas npusma.
[Tapannenenunen. Ky6. I[Mupamupa. I[lpaBunbHas mnupamuga. YcCedeHHas nupamuzga. Terpasp.
Cummerpun B KyOe, B mapajuieienumnesne, B npusme u nupamuae. CedeHuss KyOa, NpPU3MBI H
nupamunabel.  IlpencraBieHne o NpaBUIBHBIX MHOTOTpaHHUKax (TeTpasape, KyOe, OKTasape,
JOJIEKadIPe U UKOCAdPE).

Tes1a 1 MOBEPXHOCTH BpalleHUsA

[Mumuaap w KoHyC. YcedeHHBIH KoHyc. (OCHOBaHHE, BBICOTAa, OOKOBas ITOBEPXHOCTD,
oOpa3yromas, pazBeprka. OceBble CeUeHUs U CeUeHHs, mapaenbubie ocHoBanuto. [llap u cdepa, nux
ceueHns. KacarenapHas IIIOCKOCTH K cdepe.

HN3mepenuns B reomeTpuu

O0bem u ero wm3Mmepenue. MHTterpampHas ¢opmyna obbema. Dopmynsl o0beMa Kyoa,
MPSIMOYTOJIBHOTO MapajieNenurena, TpusMbl, nuauHapa. Gopmynsl o0beMa MUPAMUJIBI U KOHYCA.
@opMmysbl MJIOMAAM MOBEPXHOCTEH HWIMHIApa U KoHyca. Dopmyibsl o0bema IIapa W IJIOLIAAU
cdepsl. [Togobue ten. OTHOIIEHUS TIOLIaIel TOBEPXHOCTEH  00bEMOB OJJOOHBIX TEll.

IIpakTnyeckune 3aHATHSA
IIpakTnyeckoe 3ansitue Ne 22 Paznuuynble BuAbl MHOrOrpaHHUKOB. VX m3oOpaxenus. CeueHus,
pa3BepTKa MHOTOTPaHHHUKOB.
IIpakTnyeckoe 3ansaTue Ne 23 Bunbsl cumMmerpun B ipocTpaHcTBe. CUMMETpHS BpallleHUs U
MHOTOTPaHHUKOB.
IIpakTnueckoe 3ansitue Ne 24 Brruncnenue miomazei 1 o00beMoB

BHeaynuTopHasi camocTosiTeibHast padoTa

W3zrorosnenue mojaeneil MHororpanHukoB. IToarotoBka cooOmienus Ha Temy: «lIpaBuibHble
MHOrorpaHHuku». IloaroroBka mnpe3eHTanuu Ha TeMmy: «MHOrOrpaHHMKM M Teja BpAaLICHHS B
IIpupoae U B apxutekType». lloaroroska kpoccsopaa. Iloaroroska rimoccapusi.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IlocaenoBaTe ILHOCTH
IlocnegoBarensHocTd. CrocoOBl 3amaHUs M CBOMCTBA YHCIOBBEIX I1OCJIEIOBATEIHLHOCTEM.
Iouamue o npedene nociedosamenvrocmu. Cyujecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocredosamenvuocmuy.  CyMMHpOBaHUE  TIOCTENIOBaTeNbHOCTEH.  beckoHeuHo  yObIBaromias
TEOMETPUUYECKAsI POTPECCUS U €€ CyMMa.

IIpousBoanasn

[TonsiTie 0 MPOU3BOAHON (PYHKIIMH, €€ TE€OMETPUUYECKUN U (PU3NYECKUIl CMBICT. YpaBHEHUE
KacaTenbHOUH K rpaduky ¢yHkuuu. IIpou3BogHBIE CyMMBI, pPa3HOCTH, MPOM3BEAEHUS, YACTHOTO.
[Ipon3Bo/iHBIE OCHOBHBIX AJIEMEHTApHbIX (QYHKUMHA. [IprMeHeHue NMPOM3BOAHONW K HCCIIEJOBAHMIO
GyHKIMH U TOCTPOEHUI0 IpaUKOB. [Ipou3soonvie 0bpammol yHKkyuu u KOMROUyuu GYHKyuu.
[IpuMepsl UCHONIB30BaHUST MPOU3BOJHOM ISl HAXOXKJICHHS HAWIYYIIErO PEHIeHUs B IMPHUKIAIHBIX
3agavax. Bropas npousBojHas, ee reoMeTpuUecKuil U Gusnueckuil cMbici. HaxoxaeHue cKopocTH
JUTSI TIpoITecca, 3aJaHHOTO (OPMYITOi U TpaduKOM.

IIpakTHYecKkue 3aHATHA
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IIpakTuyeckoe 3anaTue Ne 25 YucroBas mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHusl, BEIYUCIICHHS
YJIEHOB  TMocienoBarenbHOCTH. [Ipedgen  mocnemoBaTtenbHOCTH.  beckoHeuHo — yObIBaromas
r€OMETPUYECKasl POTPECCHUS.
IIpakTuyeckoe 3ansaTe Ne 26 IIpousBojgHas: MeXaHUYECKUH W TE€OMETPUYECKHUM CMBICI
NpOU3BOMHONW.  YpaBHeHMe  KacarenbHOM.  [lpaBunma  nuddepenuupoBanus.  Dopmyisl
muddepeHMpoBaHus. YpaBHEHHE KacaTelpHOM B o0meM Bujae. Tabiuua MOPOU3BOIHBIX
AJIEMEHTAPHBIX ()YHKIIHA.
IIpakTuyeckoe 3ansitue Ne 27 MccnenoBanue GyHKIMHM C TTOMOIIBIO Mpou3BoaHON. Haxoxkaenue
HauOOJBIIET0, HAMMEHBINETO 3HaYeHUSI. HaxoxkIeHNe SKCTpEMaTbHBIX 3HAUCHUH (YHKITHH.
BHeayauTopHasi camocTosiTe/ibHAsI padoTa
[ToaroroBka noxnana Ha Temy: «uddepennmanpaoe ucuncnenue». [loaroroska npe3eHTauu
Ha TeMy: «Jleiionum. ®epma. Kommy. [Toaroroska kpoccBopa. [loaroroska ritoccapus.

IlepBooOpa3nass M uHTerpaj. [IpumMeHeHHE ONpPENEICHHOrO MHTErpana sl HaxOXKICHHS
Iomaan KpuBosiMHEHON Tpaneuun. @®opmyna Heiotona-Jleitbnumna. Ilpumepsl mpUMeHEHHS
UHTErpajia B (PU3MKe U T€OMETPUH.

IIpakTnyeckune 3aHATHSA
IIpakTnueckoe 3ausitue Ne 28 Unterpan. IlepBooOpasnas. Teopema Hriorona-Jleitbuuua.
[IpumeHeHne nHTErpana K BbIYMCICHUIO (PU3UYECKUX BEJIMYMH U IUIOLIA/IEH.

BuHeaynnropHasi camocTosiTeibHas padora

[ToaroroBka npe3entanuu Ha Temy: «HTerpanbHoe ucuncinenue». Iloaroroska cooduieHus Ha
temy: «Puman. UeoOrbrmes. Jlebery.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
DJieMeHThI TEOPHHU BEPOATHOCTEl

CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHHE U YMHOXEHHE BeposTHOCTeH. [lonamue o
Hezasucumocmu coovimuil. /[uckpemnas ciyuaiHas eeluduHa, 3aKoH ee pacnpedenenus. Yucnogvle
Xapakmepucmuku OUCKPEemHoUl CIyYatHou eauyunsl. Ilonamue o 3akone OOTbUUX YUCel.

DJieMeHThl MATEMATHYECKOH CTATHCTHKH

[IpencraBienne AaHHBIX (TaONUIBI, AUArpamMmbl, Tpapuku). I eHepanvHas COBOKYNHOCM®b,
8vlO0OpKa, cpednee apugmemuueckoe, meouana. Illowamue o 3adauax mamemamuiecKou
cmamucmuxu. Pewenue npakmuyeckux 3adau ¢ npumenenuem 8eposimHOCHHbIX Memooos.

IMpakTuyeckue 3aHATHSA
IIpakTuueckoe 3ausiTue Ne 29. Knaccuueckoe ornpeeneHne BEpOSITHOCTH, CBOHCTBA BEPOSTHOCTEH,
TeopeMa 0 CyMMe BeposiTHOCTel. Brrumciienne BeposTHocTel. [IpeacraBieHue YUCIIOBBIX JTaHHBIX
[Tpuknanueie 3a1a4m.

BueayautopHasi camocTosiTeJibHAas padoTa

[ToaroroBka coobmenus Ha Temy: «I eopr Kantop». [loaroroska kpoccBopa.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHust M cHCTeMbl YpaBHeHMil. PanuoHanbHbIE, MppallMOHAIBHBIEC, ITOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKUE YPAaBHEHUsS U CHUCTEMBbI. PaBHOCHUIBHOCTH YPaBHEHUN, HEPABEHCTB, CHUCTEM.
OcHOBHbIE TIPUEMbI MX pelleHus (pas3iokKeHHe Ha MHOXKUTEIH, BBEJICHHE HOBBIX HEH3BECTHBIX,
MOJICTAHOBKA, rpaUIecKuii METO).

HepasencrBa. PannonanbHbBIE, MPPAalMOHAIBHBIC, IOKA3ATEIBHBIE U MPUSOHOMEMPUYECKUe
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHMUS.

Hcnosb3oBaHue CBOMCTB M rpaguKoOB (PYHKLHUI NIPU pPellICHNH YPABHEHUI U HEPABEHCTB.
Merton nnTepBanoB. M300paxeHne Ha KOOPAMHATHON MIIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH U
HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpakTHYecKkue 3aHATHA
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IIpakTuyeckoe 3ansitue Ne 30 Kopuu ypaBHenuii. PaBHocmiibHOCTE ypaBHeHUil. [IpeoOpasoBanue
ypaBHeHU. OCHOBHBIE TPUEMBI PEIICHUS YpaBHEHU. Pemenue cucrem ypaBHeHnuil. Mcnonb3oBanue
CBOWCTB ¥ IpauKOB (QYHKLU U pelIeHUs ypaBHEHUI U HEPaBEHCTB.

BHeayauTopHasi camocTosiTe/IbHAsI padoTa

Pemenne cucrem ypasHenuil. IloaroroBka noknaga Ha Temy: «KBazapaTHble ypaBHEHMS,
METO/Ibl UX PELICHUSI.
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RBRowoo~NoR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Tembl pedepaToB (10KI2T0B), HCCJIETOBATEIbCKUX MPOEKTOB

Anrebpa B urpax

Benukas wnu nocneaHss teopeMa

«Havana» EBxinia

JKu3Hb ¥ BKIIaJl B HAyKY U3BECTHBIX MaTEMATUKOB
3HaMEHUTHIC 3a7]a41 IPEBHOCTH

30J10TOE CeYeHUe

MHoroo6pasue uncen

Jleonapp Ditnep

Maremaruka B apeBHel I'penun

MaremaTuka B JpeBHEN U cpenHeBeKOBOM NHanmn
Maremartuka B JpEBHEM U CpelHEBEKOBOM Kurae
MaremaTtrka BOKpYT Hac

Maremaruka JlpesHero BaBuiona

Maremaruka [IpeBHero Erunra
Maremartuueckast HHIYKITUS

HeeBknmnaosa reomeTrpust

[lepuonuzanus UCTOPUHM MATEMATHKU

[IpocTtsie uncna

CummeTpusi B MaTeMaTUKE

TpaHclieHAeHTHBIE YuCIa

Odwirocodust MaTeMaTHKA

UYucna Karanana

Uucna GuboHaqun

Yucno nt

Oapuct ['anya
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TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanuzanmu copepkanus 00meo0pa3zoBaTeIbHON Y4eOHOW TUCIUIUIMHBI «MaTeMaTnKa B
npexaenax ocsoeHus: OIIOIT CITO na 6a3e 0OCHOBHOTO OOIIETO 00pa30BaHUS C MOTYYECHUEM CPEIHETO
obmmero obpazoBanus (IITICC3) no cnenumansHoctu 29.02.04 KoncrpyupoBanue, MOASTUPOBAHNUE U
TEXHOJIOTUSl IIBEHHBIX M3ACNUN TEXHUYECKOro Mpoduisi NpodecCHOHATBHOIO 00pa3oBaHUs
COCTaBJISIET:

MakcuMasbHas yueOHas Harpyska oOydarontuxcs 351 gac.,

U3 HUX aynuTopHas (00s3aTenbHas) Harpy3ka oOydJarommxcsi, BKI0Yask MPAKTUYECKUE 3aHATUS
234 yac;

BHEAYJUTOpPHAs cCaMOCTOsITeNIbHas paboTa oOyyaromuxcs 117 yac.

TEMATHYECKHH ILJIAH
R
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BBenenue 3 2 0 1
Pa3BuTHe noHsTHs 0 yKcne 15 10 2 5
Kophu, crenenu u norapudmsl 42 28 12 14
[IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE 30 20 6 10
KomOunaropuka 18 12 6 6
KoopauHaTsl 1 BEKTOPBI 22 14 6 8
OCHOBBI TPUTOHOMETPUN 48 32 6 16
DyHKIMH U TpadUKH 27 18 4 9
MHOrorpaHHMKH 1 KpyTJIble TENa 39 26 6 13
Havana maTemMaTnueckoro aHaamsa 36 24 6 12
WHTerpan u ero npruMeHeHue 21 14 2 7
DJeMEeHTBl TEOPUHU BEPOSITHOCTEH U MaTEMaTHUECKOM 18 12 9 6
CTaTUCTHKH
YpaBHEHMsI U HEPABEHCTBA 30 20 2 10
JnddepeHnpoBaHHbIN 3a4eT 2 2
UTOro 351 234 60 117
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XAPAKTEPUCTHUKA OCHOBHBIX BUJAOB JEATEJIBHOCTHU OBYYAIOIIIUXCA

Copnepxanue o0yyeHus

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
00y4Jaroumuxcs
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBenenue

O3HAaKOMJICHHUE C POJIBI0 MAaTEMAaTHKHU B HAayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN IeSTETbHOCTH.
O3HaKOMJICHHE C ICJIIMH M 3aJadaMd U3YYCHHS MATEMaTHKH IPH
ocBoeHuH crenuaiabHocreii CI10O

AJITEBPA

Pa3BuTue mNOHATHS 0 YHCIIE

Beimonnenue apudmeTnueckux JecTBUN HAJl YUCTIAMH, COYeTast
YCTHBIE U INCbMEHHBIE IPUEMBI.

Haxoxaenne npuOIrmKeHHBIX 3HAYCHU BETUYUH U TIOTPEITHOCTEH
BBIUUCIICHUH (a0COIIOTHON M OTHOCUTEIBbHOI ); CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxxnenne omuOOK B NpeoOpa3oBaHUAX U BBIYUCICHHSIX
(OTHOCHUTCS KO BCEM MYHKTAaM IIPOrPaMMBbl).

Kopuu, crenenu,
Jorapugpmsi

O3HakOMJIEHME C MOHATHEM KOpHSA N-H CTENEHH, CBONCTBaMU
pasvKalioB U MpaBUIaMH CPaBHEHUS] KOpHEH.

@OopMyIMpOBAaHUE ONPENCIICHUS KOPHA M CBOWCTB KOpHEH.
Bbluncnenne u  CpaBHEHHWE KOpPHEH, BBIIOJHEHUE MPUKUAKU
3HAYEHUS KOPHSI.

[IpeoOpazoBaHre  YUCIOBBIX U OYKBEHHBIX  BBIPa)KEHUH,
COJZIEpKalINX PaJuKabl.

BeimonHenue pacderoB 1o (GopMmyiaM, COJEpKAIIUM PaTUKabI,
OCYILECTBIISA1 HEOOXOIMMBbIE MTOACTAHOBKH U IPeoOpa3oBaHMUsL.
OnpeneneHue paBHOCWIBHOCTH — BBIPAKEHUH €  paJuKajaMHu.
Pemenne nppanroHaJIbHBIX ypPaBHEHUM.

O3HakOoMJIEHME C TIOHSATHEM CTENeHH C  JIEHCTBUTEIBbHBIM
MIOKAa3aTeJEM.

HaxoxneHue 3Ha4eHMI CTENEeHM, MCHOJb3YS MPU HEOOXOAMMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anucbiBaHUE KOpPHSA N-M CTENEHM B BUJE CTENEHU C JPOOHBIM
MoKazareneM U Hao0opoT.

@OopMyJIMPOBaHHE CBOWCTB CTEIEHEW. BplunciaeHue cTeneHen c
palOHaIbHBIM I10KA3aTEJIEM, BBIIIOJIHEHUE MPUKUIKUA 3HAYEHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHue  YUCIOBBIX M OYKBEHHBIX  BBIPaKEHHIA,
coaepKalux CTEIICHH, [IPUMEHSIA CBOMCTBA. Pemenne
MIOKAa3aTeIbHBIX YPABHEHUM.

O3HakoMJIEHWE C TPUMEHEHHUEM KOPHEW M CTElEeHEW IpH
BBIUNCJICHUM CPEIHUX, JEIEHUHM OTpe3Ka B «30JIOTOM CEUEHHM).
Pemennie npukiaiHbIX 3aJa4 HA CJI0XKHBIE MIPOIIEHTHI.

IIpeodpa3oBanue
ajnredOpanmyecKkux
BbIPAKEHUH

Beinonnenue npeoOpa3oBaHUil BBIpaKEHHM, NMPUMEHEHHE (OpMYII,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapu(MOB.

Onpenenenue o0IaCTH JOMYCTUMBIX 3HAUECHHUN JTorapu(pMuIecKoro
BbIpakeHHs1. Pemienue norapudmMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC TOHATUSA

N3yueHnne pagmaHHOTO METOJa M3MEPEHUs YIVIOB BpAIICHHUS U HUX
CBSI3U C TrpagycHoi Mepoil. M3oOpaskeHue YIJoB BpalleHHs Ha
OKPY’KHOCTH, COOTHECEHHE BEIUYMHBI YIa C €r0 PacHOJIOKEHUEM.
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dopMynHpoOBaHUE OMPEACIICHUM TPUTOHOMETPUYECKUX (YHKIIUNA

Ui YIJIOB  IIOBOPOTa M OCTPBIX  YIVIOB  IIPSMOYTOJIBHOTO
TPEYroJbHUKA U 00BSICHEHUE X B3aUMOCBSI3H.
OcHoBHBIE IIppuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKMX TOMXKIECTB UL
TPUTOHOMETPHYECKHE BBIUUCIICHUS 3HAYEHUH TPUTOHOMETPUUECKUX (QYHKLUHI M0 OJHON U3
TOK1eCTBA HUX.
IIpeodpa3oBanus N3yueHre OCHOBHBIX (POPMYJT TPUTOHOMETPUU: (GOPMYJIbI CIIOKEHHUS,
NPOCTEeHIINX yIIBOCHHUS, TIPEOOPa30BAaHUS CYMMbl TPUTOHOMETPHUECKUX (DYHKIIMN
TPUTOHOMETPHYECKUX B IIPOM3BEICHUE U IIPOU3BEACHUSA B CYMMY U IPUMEHEHUE IIPH
BbIPAKEHU I BBIYMCIICHUM 3HAYEHUs TPUTOHOMETPUYECKOIO BBIPAXKEHUSA W
YIPOILEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €TUHUYHON
OKPYKHOCTHU M IIPUMEHEHHE UX U1 BbIBOAA (hOpMYJI IPUBEICHHUSL.
IIpocreiimme Pemienne mo ¢opMmynaM U TPUTOHOMETPUYECKOMY  KPYTy
TPUTOHOMETPHYECKHE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

YPAaBHCHUSA U HepaeeHcmea

[TpumeHneHne oOUIMX METOJIOB PELIEHUs YpaBHEHUN (IIpUBEJIEHUE K
JUHEHMHOMY, KBaJpaTHOMY, METOJ pAa3JIOKEHHS Ha MHOXKUTEIH,
3aMEHbl IIEPEMEHHOM) TpU  PEIIEHUUd TPUTOHOMETPUUYECKUX
YpPaBHEHUU.

YMeHne oTMeuaTh Ha Kpyre peleHns IpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,
apKTaHI'eHC YHucaa

O3HakoMJIeHUE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUUECKUX
GbyHKIHIA.

N3ydenue omnpeneeHU apKCUHyca, APKKOCHHYCA, APKTaHIE€HCA
yucna, (OpMyIHpOBaHHE UX, H300paKEHUE Ha EIUHUYHON
OKPY>KHOCTH, IPUMEHEHHUE MPU PEIICHUN YPAaBHECHHI.

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IHousitue o
HeNpepbIBHOCTH (PYHKIHH

O3HaKoOMJIEHHE C TOHATHEM [IEPEMEHHOM, MPUMEpPaMH 3aBUCUMOCTEN
MEXy IepEMEHHBIMH.

O3HakoMJIeHHE c MIOHSATHEM rpaduxka, ornpezeneHne
NPUHAAIEKHOCTH TOYKM Trpaduky ¢yHkuuu. OmnpeneneHue 1o
dbopmyse mpocTeHIeil 3aBUCUMOCTH, BUJa €€ rpaduka. Beipakenue
1o (opMyJie 0OHOM NepeMeHHOH uepe3 aApyTrue.

O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
HaxosxaeHue obnacty onpeesaeHns U 00JIacTH 3Ha4eHUH (QyHKIUU.

CpoiicTBa QyHKIUM.
I'padpmueckas
HHTepIperanus.
ITIpumepnbl
(GyHKUMOHANBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUSX

O3HakoMJieHHE C TNpuUMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B
pEAIBHBIX ITPOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIEHHE C JI0Ka3aTeIbHBIMU PACCYXIACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJIpaTU4YHOM (YHKUUH, NpoBeICHHE
WCCJICIOBAHUS JTMHEHHOM, KYCOUHO-TMHEHHOM, TPOOHO-TMHEHHON 1
KBaJpaTUUYHON (QyHKIMI, mocTpoeHue ux rpaduxos. [loctpoenue u
yteHue rpaduxos pynkuuii. Mccnenopanue GyHKIUM.

CocraBneHue BHUIOB (PYHKIUH MO JaHHOMY YCJOBHIO, DPELICHHE
3a/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpa3oBanuii rpaduka QyHKIMH.

Oo0paTHble pyHKIMHN

Wzyuenune nonamus obpammuol ¢yHkyuu, ONpeNeNeHUue BHIA U
nocmpoenue epaguka obpamuou  QYHKYuU, HaxoxcoeHue ee
obnacmu onpedenenus u ooracmu sHavenuu. [IpuMeHeHne CBOMCTB
GYHKIUH TIpH WCCIEAOBAHWM YPAaBHCHHHA M PEIICHUH 337a4 Ha
skcTpemyM. O3HAKOMIICHHE C TIOHATHEM CII0KHON (DYHKITHH.

CreneHHble,

Brruncnenue 3HaueHuN QYHKIMM 110 3HAYEHUIO apryMEHTa.
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NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYECKH e
(pyHKIuH.
OopaTHbIe
TPUTOHOMETPUYECKHE
bynxkunn

OnpeneneHye NOJ0KEHNU TOUKU Ha Tpaduke M0 ee KOOpJAUHATAM U
HA00O0pOT.

Hcnonp3oBaHne CBOMCTB (PYHKIMHA 1711 CpPaBHEHHS 3HAYCHHM
CTeTeHeH U Jorapu@moB.

[ToctpoeHue rpaduKoB CTENEHHBIX U JIOrapu(PMUUECKUX (DYHKIIMH.
Pemienne moOKa3aTeNnbHBIX W JIOTAapU(PMHUUYECKUX YpAaBHEHHHA U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C TIOHSATUEM HENPEPBIBHOM  NEPUOAMYECKOMN
¢byHkuuu, QopMyauMpoBaHME CBOWCTB CHHYyca M KOCHHYCA,
MOCTPOCHUE UX TPaHUKOB.

O3HakoMJIeHHME C TOHATHEM TIapMOHUYECKUX KoyeOaHui u
IIpUMepaMu rapMOHUYECKUX KOJI€OaHUM )i ONMCaHUS MPOLIECCOB B
bu3MKe U ApYrux 00JIaCTIX 3HAHHMS.

O3HaKOMJICHHE C TOHSATHEM Pa3pbIBHOW NEPUOIUYECKON (DYHKIIHMH,
(dbopMynupoBaHUE CBOWCTB TaHM€HCA M KOTAHT€HCA, IIOCTPOEHUE UX
rpaguKoB.

[Tpumenenue CcBOMCTB (YHKIMH A CpaBHEHUS 3HAYCHUH
TPUTOHOMETPHUYECKUX (YHKIUH, PpEIICHUS TPUTOHOMETPHYECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxkoe obpammuvix mpucoHoMempuieckux QyHKyu
u onpedenenue no cpaPYuKam ux coUCMS.

Beinonnenue npeobpa3zoBaHus rpaQuKoB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IlocaenoBareJabHOCTH

O3HakOMJIEHME C TOHSATUEM YHUCIOBOM MOCIEA0BATEIbHOCTH,
crocobamu ee 3aJjaHusl, BBIYMCICHUSIMU €€ YICHOB.

O3HakomaeHue ¢ nousmuem npeoena nocieo08amenbHOCU.
O3HakOMJICHHE C BBIYUCICEHHEM CYMMBbI OECKOHEYHOI'O UHCIOBOTO
psiaa Ha TpHUMEpPE BBIYHCICHUS CYMMBI OCCKOHEYHO YOBIBAIOIICH
r€OMETPUYECKON TPOTPECCHH.

Pemenue 3amay Ha mnpumeHeHHe (OPMYIbI CyMMBI OECKOHEYHO
yOBIBaIOIIE reOMETPUIECKON MTPOTPECCUH.

IIpousBoaHas u ee
NpHUMeHeHHe

O3HaKOMJIEHHE C TOHSITHEM ITPOU3BOIHOM.

N3yuenne u  QopMmynupoBaHMEe €€  MEXaHHMYECKOro M
FEOMETPUUECKOT0 CMbICTA, W3yYEHHE alNrOpUTMa BBIYUCICHUS
IIPOU3BOJHON Ha IMPHUMEpPE BBIUMCIECHHMS MTHOBEHHOW CKOPOCTH M
yTII0BOTO KO3 (puItnenTa KacareabHOM.

CocraBneHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenue mnpaBwin auddepeHIupoBaHus, TaOJUIBI MPOU3BOTHBIX
AJIEMEHTapHbIX (QYHKUUH, MpUMeHeHHe A TudepeHpoBaHus
(GyHKIMH, COCTaBIIEHUSsI ypPaBHEHUS KacaTEIbHOM.

N3yueHne TeopeM O CBS3U CBOMCTB (YHKUMH U IPOU3BOIHOM,
dbopmynupoBka wux llpoBemeHne ¢ TOMOIIBIO  MPOW3BOTHOM
uccienoBaHus QyHKIMH, 3aaHHON (opMyITOH.

VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMU M TPOM3BOAHOM IO HX
rpapukam.

[IpuMeHeHre TPOWU3BOAHOW I PEIICHMs 3aJad Ha HAXO0XKJICHHE
HauOOJBIIEr0, HAaWMEHBIIET0 3HAYeHHss W Ha HAXOXICHHE
HKCTpEMyMa.

ITepBooGpa3nas n
HHTerpaJj

O3HakoMJIEHHE C TIOHATHEM MHTErpasa 1 nepBooOpa3Hoi.

W3ydyeHue mpaBuiia BBIYUCIEHUS MEpBOOOpPa3HOM U  TEOpEMbI
Herotona-JleitOnumna.

Pemenne 3agay Ha CBA3b NEpBOOOpa3HONl M €€ NPOM3BOAHOM,

21




BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.
Pentenue 3aa4 Ha MNPHUMCHCHUC UHTCIrpala JId BbIYHUCICHUA
(U3NYECKUX BEITMYMH M TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHS U CHCTEMBbI
YPaBHEHMI.
HepaBeHcTBa U cUCTEMBbI
HEPABEHCTB C IByMs
nepeMeHHbIMHU

O3HakomJleHHME ¢  NPOCTEMIIMMM  CBEJEHMSAMU O  KOpHSIX
anreOpanyecKnX ypaBHEHH, TOHATUSIMH HCCIEIOBAHUS ypaBHECHHUN
U CUCTEM YpaBHEHMH.

W3yueHne TEOpHH PaBHOCWIBHOCTH YpPaBHEHUH M €€ MPUMEHEHHS.
[ToBTOpeHue 3anucu pelieHus] CTaHIApTHBIX YPaBHEHUH, NMpUEMOB
npeoOpa3oBaHusl YpaBHEHUH Ui CBEACHUS K CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne pannoHaNIbHBIX, HPPAHUOHAIBHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.
Hcnonb3oBanue CBOWCTB M TpapukoB (GYHKIMNA UISI PEUICHHUS
ypaBHeHM. [loBTOpeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHHMI ¢ IpUMEHEHHEM BCEX NPUEMOB (pa3ioKeHUs
Ha MHOMXUTENIM, BBEJEHHS HOBBIX HEM3BECTHBIX, IOACTAHOBKH,
rpauuecKoro MeToaa).

Pemienue cuctem ypaBHEHMH ¢ IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
O3HakoMjieHHME C OOLIMMHU BONPOCAMHM pELICHHUS HEPABEHCTB U
UCMOJIb30BaHUE CBOMCTB M TIpapukoB (YHKUMH MpH pELICHUU
HEPaBEHCTB.

Pemienue HepaBEeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTH4eCKUX  METOJOB  JJs  pELICHUs
COJIepKATEeNbHBIX 3a[1a4 U3 Pa3IMYHBIX 00J1acTell HAyKU U MPAKTUKH.
WutepnperupoBaHue  pe3yiabTaToOB € Y4€TOM  pEaJIbHBIX
OrpAHUYECHUN.

IIOKa3aTCJIbHbBIX U

9JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHOBHBIE IOHATHUHA
KOMOMHATOPUKH

N3ydenue npaBuia KOMOWHATOPUKU U NPUMEHEHHE NPU PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 3a7jad METOJIOM Mepedopa U MO MpaBUly
YMHOXEHHUS.

O3HakOMJIEHHE C TOHSTUSAMH KOMOMHATOPHUKHU: pa3MELIECHUS MU,
COYETaHUSIMH, IEPECTAHOBKAMU U (HOpMYJIaMHU JJIsl UX BBIYUCIICHHUS.
OObsicHeHre U puMeHeHne GOpMYJT sl BBIUMCICHUS pa3MeIleHuH,
NIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.

Oznakomiuenue ¢ 6uHoMoM HetoToHa u Tpeyronpaukom Iackars.
Pemenne npakTHYECKHX 3aJad € MCIOJNb30BAaHUEM NOHIATHH U
IpaBHJI KOMOMHATOPUKH.

DJieMeHTbI TEOPUHU
BepPOsAATHOCTEM

W3y4yeHne KIacCHUYECKOIrO OIPENEICHUs] BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne mnpuMeEpOB BBIYMCIEHUS BEPOSATHOCTEH. Pemenue

3a/1a4 Ha BBIYHUCIIEHNE BEPOSITHOCTEH COOBITHIA.

IIpeacraBiienne JaHHbIX
(Tadamnubl, IMarpaMmbl,

rpadpuxn)

O3HakoMJIEHUE C TPEJCTABICHUEM YMCIOBBIX JaHHBIX M UX
XapaKTEePUCTUKAMU.

Pemmenne nmpakTu4eckux 3aga4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsiMble ¥ MJI0CKOCTH B
NPOCTPAHCTBE

(I)OpMy.TII/IpOBKa U IPpUBCACHUC JOKA3aTCIbCTB IPU3HAKOB B3AUMHOI'O
PacCroJIOKCHHA MPSAMBIX U miockocrteil. Pacro3snaBanue Ha YCPTECIKAX
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U MOJIEJSIX Pa3iIMyYHbIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSIMBIX
U IJIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYXKICHUMU.
DopMyIUpPOBAHUE  OMNPEACIICHUH,  NPU3HAKOB U  CBOMCTB
NapajuIeJIbHBIX U NEPIEHIUKYISPHBIX IJIOCKOCTEH, ABYTPaHHBIX U
JIMHEWHBIX YTJIOB.

BrlnoniHeHUEe TMOCTPOCHUSI YIJIOB MEXKAY NPSIMBIMH, MPSMON H
IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMU IO OMHCAaHUIO M PacllO3HABaHUE
UX Ha MOJIETISIX.

[IpumMeHeHHe TNPU3HAKOB U CBOWCTB PACHOJIOXKEHUS MPIMBIX U
IJIOCKOCTEH MpU peLICHUH 3a/1a4.

N3o0paxeHnne Ha pPHUCYHKaX U KOHCTPYMPOBAaHUE Ha MOCIAX
NEPIEHIUKYJIAPOB U  HAKIOHHBIX K  IUIOCKOCTH, IPSMBIX,
MapajuIeNbHBIX TUIOCKOCTEH, YIIIOB MEXIY MPSMOI U MIOCKOCTHIO U
000CHOBAaHHE IOCTPOEHHUS.

Pemenne 3amau  Ha BBIYMCIEHUE T'E€OMETPHUYECKHX BEJIMYUH.
OnucelBaHME PACCTOSHUSA OT TOYKU 10 IUIOCKOCTH, OT MPSMOM 10
IUIOCKOCTH, MEXIY IIJIOCKOCTSIMH, MEXAY CKpPEUIUBAIOLIIUMUCS
NPSMBIMH, MEKIY MPOU3BOIBHBIME (DUTYPaMU B IIPOCTPAHCTBE.
®opMyIMpoOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM CyIeCTBOBaHUS, CBONCTBA).

N300paxeHrne Ha 4epTekax U MOJIEISIX PACCTOSHUS M 00OCHOBAaHUE
CBOMX cyxnaeHuid. OrmpeneneHre W BBIYUCICHHE PACCTOSHUN B
npoctpanctBe. [lpumenenne Gopmyn U TeOpeM IUIAHUMETPUU JUIS
pelieHus 3a1ad.

O3HaKOMJIEHHE C MOHATHEM MapajIeIbHOIO MPOESKTUPOBAHUS U €T0
CBOICTBaMH. Dopmynuposanue meopembl 0 niowaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeneHnue Teopuu At 000CHOBAHUS IOCTPOCHUHN U BHIYMCICHUH.
ApPrymMEeHTHUpOBaHHE CBOMX CYKICHHI O B3aUMHOM pacIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHuKH

Onucanue U XapakTEpUCTHKA Pa3IMYHBIX BHUJOB MHOIOI'DAaHHUKOB,
MEPEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOTPAaHHUKOB U BBINOJIHEHHE MOCTPOEHHUsS Ha
N300paXEHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

Bbruncnenre JUHENHBIX 3JEMEHTOB U YIJIOB B NPOCTPAHCTBEHHBIX
KOH(pUrypanusx, apryMeHTUPOBaHUE CBOUX CYKICHHH.
XapakTepucTuka M M300pakKeHHUE  CEYCHHUA,  pa36epmKu
MHO202PAHHUKOG, BBIYUCIEHUE TUIOIAIEH TOBEPXHOCTEH.
[TocTpoeHne mnpocTeHiux cedeHui Ky0Oa, NpPU3MBI, MHPAMUIBI.
[TpuMeHeHue GpakToB U CBEICHUN U3 TUIAHUMETPHH.

O3HakoMjieHME € BUJAAMM  CUMMETpUH B TPOCTPAHCTBE,
dopMynupoBaHUE ONpeAETIeHUH U CBOWCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHNs U MHOTOTPAHHUKOB.

ITpuMeHeHne CBOMCTB CUMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonp3oBanrne NpUOOpPETEHHBIX 3HAHUM JUIsl HCCIENOBaHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

N3006paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE PUCYHKOB
10 YCJIOBUSIM 3a/Jau.

Tesa 1 moBepXHOCTH
BpalleHus

O3HakoMJIeHHE C BHUJAAMU Tell BpalleHus, (GopMmynupoBaHHE HUX
ONpeAeICHUN U CBOMCTB.

DopMynHpOBaHUE TEOPEM O CEUYEHUM IIapa IJIOCKOCThIO H
TIJIOCKOCTH, KacaTeIhbHOM K cepe.
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XapakTepucTuka W HU300pa)KeHHE Tel BpalleHMs, UX pa3BEpPTKH,
CEYCHHUS.

Pemenne 3agay Ha IOCTPOEHHME CEUEHUW, BBIUMCICHUE [UIUH,
paccTossHuM, yrioB, IUomanei. IlpoBeneHwe oOKa3aTENbHBIX
pacCyXJI€HUH MPU PELICHUH 3aa4.

IIpuMeHeHne CBOMCTB CHMMETPUU IIPU PEUICHUHU 3a]a4 Ha Tena
BpallleHusl, KOMOMHALIUIO Te.

N300paxkeHre OCHOBHBIX KPYIJIBIX TEJI U BBIIIOJHEHUE PUCYHKA IO
YCIIOBHIO 33J1a4H.

I/I3Mepe}mﬂ B reoMeTpumn

O3HakoMJICHHE C IOHATHSAMH IUIOIIAAM U 00beMa, aKkCHOMaMu |
CBOMCTBaMH.

Pemenue 3amad Ha BBIYMCICHHE IUIOMIAACH IUIOCKUX (uUryp c¢
MPUMEHEHUEM  COOTBETCTBYIOIUX Gopmyn u  (akTtoB u3
IJIAHUMETPUH.

N3yuenne TeopeM O BBIYHCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TET,
pelieHue 3aa4 Ha MpUMEHEeHHe (POPMYIT BHIYUCICHUS 00BEMOB.
Wzydyenue ¢dopMyn s BBIUMCICHHS IUJIOMIAACH MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€JI BPAILICHUS.

O3HakOMJIEHHE C METOAOM BBIYMCIICHUS IUIOMIAAM MOBEPXHOCTH
chepsl.

Pemienne 3amay  Ha  BBIUMCICHHE IUIOMIAJEH  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunatbl 1 BeKTOPbI

O3HakoMiieHHE C TOHATHEM BekTopa. M3yueHue nexkapToBoi
CHUCTEMBl KOOPJMHAT B IPOCTPAHCTBE, IIOCTPOEHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEM, HaX0XKACHUE KOOPAUHAT TOYEK.
Haxoxxnenne  ypaBHEHHH  OKPYXKHOCTH, c(epbl, IIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

N3yuenue CBOWCTB BEKTOPHBIX BEJIMYMH, IIPABWI PA3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWI HAXOXKICHUS
KOOPAWMHAT BEKTOpa B NPOCTPAHCTBE, MNpPABUI JIEUCTBUUA C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

IIpuMeHeHne Teopuy pY PEIICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.
N3yyeHue CKaJIApHOrO IMPOU3BEACHUSA BEKTOPOB, BEKTOPHOIO
YpaBHEHUs TMpsAMOM U IUIOCKOCTH. IIpumenenue Tteopun mpu
pEeLICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH, KOOPAMHATHBIA METON,
IIPUMEHEHNUE BEKTOPOB I BBIYMCICHUS BEIWYMH YIJIOB H
PacCCTOSIHUM.

O3HakoMJIEHHME C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aUMHOM PACIIOJIOKEHHUHU NPSMBIX U INIOCKOCTEN C UCIOIb30BAHUEM
BEKTOPOB.
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
ITPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI «MATEMATHKA»

OcBoeHue mporpaMMbl yueOHOM TUCHUIUIMHBI «MareMaTuka» OCYIIECTBISETCS B y4eOHOM
KaOMHeTe, B KOTOPOM HMEETCS BO3MOXKHOCTH O0ECHeuuTh OOydaroumMcs CBOOOIHBIA JOCTYN B
WuTepHer Bo BpeMs yueOHOTO 3aHATHS U IEPUOJ BHEYUEOHOM 1A TEIbHOCTH.

[Tomemenne kabuHeTa yAOBIETBOpsieT TpeOoBaHUsAM (CaHUTAPHO-IIHAESMHUOIOTHYECKUX
npaBun u HopmatuBoB (CII 2.4. 3648-20 or 28.09.2020 Ne 28) u OCHaIEHO THIOBBIM
000pyJIOBaHUEM, YKa3aHHBIM B HACTOSAIIMX TPeOOBAaHMIX, B TOM 4YHCIE CIEHUAIN3UPOBAHHON
yueOHO MeOenbl0 U CpelAcTBaMH OOy4YeHUSs, JOCTATOYHBIMU JUIS BBIMIOJIHEHUS TpeOOBaHUM K
YPOBHIO MOJATOTOBKH 00YYaIOIINXCSI.

B kabunere mmeercss MyJdbTUMEAHITHOE 00OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO YYaCTHUKH
00pa3oBaTEeNBHOIO MpoIecca MOTYT HMPOCMATPUBATH BU3YAIbHYI0 HH(OPMAIUIO 1O MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAINH, BUJICOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOTO 00ECHeUeHHs! MPOorpaMMbl
y4eOHOU AUCIUILTUHBI «MaTteMaTuka BXOJT:

MIOCAJI0OYHBIC MECTA 110 KOJIMYECTBY 00yUarOIIUXCS;
MHOTO()YHKIIHOHAJIbHBIA KOMITJICKC ITPETI01aBaTelIs;
paboyee MecTo TpernoaaBaTeds;

HOYTOYKH JUISl MHAUBUYaIBHOTO MOJIb30BaHMUS,

MH(}OPMaLlMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

KOMIUIEKT y4eOHO-HATSAHBIX TOCOOMI (KOMITIEKTHI Y4eOHBIX TaOJIHII, MJIaKaTOB, HTOPTPETOB
BBIJIAIOIIUXCSl YUYEHBIX-MaTEeMAaTUKOB U JIp.);

o pa3jaToyHble MaTepuajbl € AITOPUTMAaMHU pPEUICHUs, CaMOCTOSTENbHBIMU paboTami,
KOHTPOJIbHBIMU paboTaMu;

o HarJsiiHble OCOOUS 110 T€OMETPUHN — KOMILIEKThI CTEPEOMETPUUECKUX TE;

o JTUAAKTUYECKUI MaTepual, TEXHOJIOTUYECKHE KapThl, yUeOHUKU;

B mnpomecce ocBoeHust mporpamMmbl y4eOHOW TUCHUIUIMHBI «MareMatukay oO0ydaroIIrecs
MOJy4al0T BO3MOYKHOCTh JIOCTYNAa K JJIEKTPOHHBIM Yy4YyeOHBIM MaTepuajaM [0 MaTeMaTHKe,
UMEIoIUMCST B CBOOOJHOM JOCTyne B ceTH HTepHeT (9JeKTpOHHBIM KHMTraMm, MpaKTHKyMam,
Tectam, Marepuanam EI'D u ap.).
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06 oOpazoBanuu B Poccmiickoii @eneparuu: denep. 3akoH oT 29.12. 2012 No273-D3 (B pen.
®enepanbHbix 3aKk0HOB OT 07.05.2013 Ne99-D3, ot 07.06.2013 Nel120-D3, ot 02.07.2013 Nel70-D3,
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BHeceHHBIMH DenepaibHBIM 3aK0HOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3M. ot
19.12.2016).

[Ipukaz MunuctepctBa obpasoBanust U Hayku PD ot 31 nekalps 2015 Nel578 «O BHeceHuH
U3MEHEHUH B (QenepajabHbIi T'OCYAapCTBEHHBIM 00pa3oBaTeIbHbI CTaHAAPT CpEAHEro OoOIIero
oOpa3zoBaHMs, YTBEpPXKJACHHBIM TMpukazoMm MuHucTepcTBa oOpa3zoBaHuss W Hayku Poccuiickoit
Oenepaunn ot 17 mast 2012 r. Ned13».

[TuceMmo /lemaprameHTa rocyaapCTBEHHOM MONMUTUKH B cpepe MOArOTOBKU pabounX KajJpoB U
JIIO MunuctepcrBa oOpazoBanusi u Hayku P® ot 17.03.2015 Ne06-259 «Pexomenmanuu 1o
OpraHM3aly MOJyYeHUs! CpelHero oOIiero oOpa3oBaHUs B Mpejesax OCBOEHUS 00pa30BaTENbHbBIX
IpOrpamMM CpeIHEro MpogecCHOHAIBLHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C
ydeTroM TpeOoBaHUH (eepanbHbIX rOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB U MOTYy4aeMOi
npodeccur WM CeNUalIbHOCTH CPEIHEro NMpodeccHoHaIbHOTr0 00pa3oBaHUs.

[IpumepHass ocHOBHast oOOpa3oBaTelbHAs MpOrpaMma CpeaHero oOmero o0pa3oBaHUS,
onobpeHHass pemeHHeM ¢eaepatbHOro Yy4eOHO-METOAMYECKOTO OOBEAMHEHHs 1O O00IIeMy
obOpazoBanuto (mpoToko oT 28 utonst 2016 r. Ne 2/16-3).

bamvakoB M. . MaTtemartuka: KH. Ui IperoiaBaTess: MeTo . mocodue. — M., 2015.
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bammvakos M.U., Ilpranos I1.1. MeToauueckoe rmocodue s moarotToBku k EI'D. — M., 2014.

HNuTepHeT-pecypcsl
www.fcior.edu.ru (MupopMamOHHBIE, TPEHUPOBOYHBIE M KOHTPOJILHBIC MATEPHAIbI).
Www.znanium.com (DneKTpoHHas OHOInoTeKa).
www.school-collection.edu.ru (Equnas koiekipn udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB).
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