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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6meoOpa3oBatenbHol  yueOHOM aucuumuinabl OV J[.04Maremaruka
IpeaHa3HaYeHa Uil M3yYEeHHUs MaTEeMaTUKH B MPOPecCHOHAIBbHBIX 00pa30BaTEIbHBIX
opranuzauusax CIIO, peanusyomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIEro
oOpa3oBaHus B Mpeaesax OCBOEHUS OCHOBHOW mpodeccruoHanbHOM 00pa3oBaTeIbHOM
nporpammbl CITO (OIT CIIO) Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus MPH MOATOTOBKE
KBAJIM(DUIIMPOBAHHBIX PaOOUYUX, CIYKAIUX U CHEIUAIUCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit @OI'OC cpeanero obmiero
oOpa3oBaHus, MPEAbABISEMbIX K CTPYKTYpE, COJEPKAHUIO U pe3yjbTaTaM OCBOCHUS
yueOHou aucuuruimHbl OY]J[.04 Martemaruka, B COOTBETCTBUU ¢ PexoMeHmanusiMu 1o
OpraHu3aldy TMOJYYeHUsI CpeAHero oOmero o0pa3oBaHUs B TMpeieiax OCBOCHUS
oOpa3oBaTeIbHBIX NPOrpaMM CpelHero mnpodeccuoHAIbHOrO o0pa3oBaHusi Ha 0Oaze
OCHOBHOTO 00111er0 00pa30BaHus C y4eToM TpeOoBaHUM (heiepaibHbIX TOCYIaPCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB U MOJIydaeMoil MpohecCuu WK CIeHaTbHOCTH CPETHETO
npodeccruoHaibHOro 0o6pasoBanus (MUCbMO JlemapTamMmeHnTa rocyJapcTBE HHOM MOJUTUKH
B cpepe moaroroBku padounx kaapos u 1O MunoOpuayku Poccuum ot 17.03.2015 Ne
06-259).

Conepxanue nporpammbel OVY/[.04 Marematuka HanpaBlI€HO Ha JIOCTHKEHHE

CIEIYIOIIMX LeJei:

* obecrieueHne cHOPMUPOBAHHOCTH MPEACTABICHUNA O COLMANBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHUX (haKTOpax CTAHOBICHUS MaTEMAaTUKH;

* obecrnieuenne c(HOPMUPOBAHHOCTH JIOTUIECKOTO, AITOPUTMHUECKOT0 M MaTeMaTH4ie-
CKOI'0 MBILIJICHHUS;

* obecreuenne cHhOPMUPOBAHHOCTH YMEHHUI PUMEHSTh TIOJTyYCHHbBIE 3HAHUS TIPU Pe-
IIEHUU PA3JIMYHbIX 33]1a4;

* obecreuenne cHOPMUPOBAHHOCTH TPEICTABICHUN O MaTEeMAaTHKE KaK 4acTu oO0Ie-
YEJIOBECUECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIOIIEM ONUCHIBATH

M U3y4aThb pCaJIbHBIC ITPOLCCChI U ABJIICHUA.

B nporpammy BKIIFOUEHO cojepkaHue, HAIPaBJICHHOE Ha (POpMUPOBAHKUE Y CTYJICHTOB
KOMIIETCHIINHM, HEoOXomuMbIX st KadecTBeHHoro ocBoeHus OII CIIO na 06aze
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OCHOBHOTO 001iero oOpa3oBaHUs C TMOJIYYEHHEM CpeaHero oOIiero oo0pa3oBaHuUs;
MPOrpaMMbl  TIOJITOTOBKH  KBAJTU(UIIUPOBAHHBIX pab0OYMX, CIy)KalluX; MPOTPaMMBbI
MoATroTOBKM criennanuctoB cpennero 3seHa (IIKPC, TIIICC3).

[Iporpamma yuebnoit auctumnasl OV J[.04Martematuka sBISI€TCS OCHOBOM st
pa3paboTku pabouux MpOrpamMMm, B KOTOPBIX NpodeccuoHanbHble 00pa3oBaTelbHbBIC
OpraHu3aluy, peaju3ylole o0pa30oBaTeIbHYI0 MPOTpaMMy CpPEJHEro  OOUIEro
obOpazoBanus B nipeaenax ocBoeHus: OII CIIO Ha 6aze ocHOBHOrO 00111€T0 00Opa3oBaHus,
YTOYHSIOT COJepKaHuEe YydyeOHOro MaTepualia, MOCJIeN0BaTENbHOCTh €ro H3y4YeHHs,
pacmpezenieHue y4eOHBIX 4acoB, TEMATUKY pedepaToB, BUABI CAMOCTOSTEIBHBIX padoT,
YUUTHIBAS CHENU(HUKY TporpaMM TOJATOTOBKM  KBaJU(UIIMPOBAHHBIX pabOYuX,
CIy)KalllUX ¥ CHEIMaJIMCTOB CPEJHEro 3BeHa, OCBaWBaeMOW MpOQPEeccuu WIu
CHEIUATBHOCTH.

[Iporpamma MOJKET UCTIOTB30BAThCS JIPYTHMH npodeccHOHaTbHBIMU
o0Opa3oBaTeIbHBIMU OpraHU3alUsIMU, PEATU3YIOIMMU 00pa30BaTEIbHYI0 NPOrpPaMMy
cpenHero obmero obpazoBaHusi B mnpexaenax ocBoenus ocHoBHOM OIl CIIO na 6Gaze

ocHoBHOTO 061IeTr0 06pazoanus (IITIKPC, TITICC3).

1.IIACIIOPT PABOYEN IIPOI'PAMMABI
1.1. Obnacmes npumenenus paboueini npozpammpl: peanu3anus OCHOBHOU
npodeccroHanbHOi obpazoBatenbHON mporpamMmbl CIIO Ha 0a3e OCHOBHOTO O0IIETO
o0pa3oBaHUs C OJIHOBPEMECHHBIM IIOJIYYEHHEM CpEeIHEro oOIero oOpa3oBaHUS W B
coorBetctBUM ¢ PI'OC CIIO mno cnenuansHoctd CIIO 23.02.03 Texuuueckoe
00CITy>KWBaHHE U PEMOHT aBTOMOOMIBHOTO TPAHCIIOPTA.

PaGouas mporpamma yueOnot aucumminabel OY]J[.04 Marematuka SIBISICTCSI YacCThIO
porpaMMbl MOATOTOBKHM criennanuctoB cpeanero 3BeHa (IIIICC3) mno nmanHOM
CIEIUaNbHOCTH U pa3paboTana Ha ocHoBe TpeboBanmit DPI'OC cpemnero o6mIeTO
oOpa3oBaHus, TPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHUIO M pPe3yJlbTaTaM OCBOCHUS
yuaeOnoi muctumuinael OYJ[.04 MaremaTtnka, 1 B COOTBETCTBHH C PekoMeHmamusIMu 1o
OpraHu3alMy TMOJy4eHUsT CpeaHero olmero oOpa3oBaHuss B Mpeliesiax OCBOCHUS
00pa30oBaTEeNBHBIX MPOrpaMM CpeaHero MpodeccuoHalbHOTO o00pa3oBaHMsl Ha 0Oase

OCHOBHOTO 00IIIeTO 00pa30oBaHUs C y4eTOM TpeOOBaHUM (eepaibHbIX FOCYIapCTBEHHBIX
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00pa30BaTeIbHBIX CTAHAAPTOB M MOTy4aeMoOW MPOPECCHH WIN CIENUATHLHOCTH CPEIHEro
npodeccruoHanbHOro 006pasoBanus (muceMo /lenaprameHTa rocy1apCTBEHHOM MOJIUTHKYU B
chepe moaroroBku padounx kaapos u JAI1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-
259).

Pa3paborana Ha OCHOBE MNPUMEPHOU NpOrpaMMmbl 00II€0Opa30BaTEIbLHON YyUeOHOM
IUCIMIUINHBL MaTremaTHka:anredpa U Hadalda MaTeMaTHYeCKOro aHaln3a;FeOMETPHs s
npodeCCUOHANIbHBIX ~ 00pa3oBaTENbHBIX  OpraHm3anuii  aBTtopa bammakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunobpnayku Poccun, 2015, ¢ y4yeToM TEXHHUYECKOTO

HpO(I)I/IJIH mojay4yacmMoro HpO(bCCCI/IOHaJ'IBHOFO O6pa30BaHI/I$I.

1.2 MecTo y4eO0HOH AMCUUIIMHBI B Y4eOHOM IJIaHe

YyeOHas MUCIUIUINHA OV .04 «MaremaTuka» BXOJIUAT B COCTaB
o011e00pa3oBaTeNbHBIX  YUYEOHBIX JUCHUIUIAH, (DOPMUPYEMBIX M3  00s3aTEIbHBIX
npeameTHbiX obOmacteit ®I'OC cpegnero o6miero obpa3oBaHuUsA, IS CHENUATBHOCTEH

CIIO Texauveckoro mpodus.

1.3 Pe3yabTaThl 0CBOEHNS Y4e€0HOI JUCUUIIIMHBI

B pesynbrare ocBoeHUs y4eOHON MUCIMUIUIMHBI 00YYArOIIUICS TOJDKEH YMETh.

o BEIMONHATE  TOXIECTBEHHBIE MPEOOpa30BaHUs  BBIPAKEHUM,  COAEPKAIINX
CTeTICHHbIC, TOKa3aTelbHbIe, JOrapuhMUYECKUe U  TPUTOHOMETPUYECKHUE
BBIpaKEHUS.

o Ctpouth TpaduKH  CTCIICHHOW, IIOKa3aTeIIbHOW, Jorapudmudeckod U
TPUTOHOMETPUUYECKHUX (DYHKITHA.

o Pemmiate mpocreiiiine ypaBHEHUSsT U HEPABEHCTBA, COJEpIKalllM€ CTEINECHHBIE,
MOKa3aTeNbHbIE, IOTapu(MHUIECKIE U TPUTOHOMETPHIECKIE (QyHKITUH.

« 300paxath reoMeTpudeckrue UTypsl Ha YEpPTEKe M MPOU3BOAUTH MPOCTEUIITNE
MOCTPOEHHUSI HA ILUIOCKOCTH.

o BoinmonusATh omepanuu Haa BEKTOpaMH U TOJIb30BAaThCSI CBOWCTBAMU JTHX

OIeparyin.



B pesynbrare ocBoeHUs1 yueOHOW TUCIMILUIMHBI 00yYarOIIUICS TOJKEH 3HATD!
¢ CBOMCTBAa apU(PMETUYECKOTO KOPHS HATYpaIbHOU CTENEHU;
¢ CBOMCTBA CTENEHU C PALIMOHATIBHBIM MOKAa3aTeNeM;
e CBOICTBA JIOTapu(MOB M OCHOBHOE JIOTaprU(hMHUUECKOE TOXKIECTBO;
¢ OCHOBHbIE TPUTOHOMETPUYECKUE (POPMYIIBI;
o TA0JINILY IPOU3BOIHBIX 3JIEMEHTAPHBIX QYHKUHUT;
¢ AKCOMBI CTE€PEOMETPUH, OCHOBHBIE MOHATHS W YMETh MNPUMEHATH HX IMpHU
pelIeHUH 3a1a4

Ilenvio wzyuenus nucummuinabel OY .04 Marematuka siBnsieTcss (OpMUpOBaHHE Yy
CTYJ€HTOB OOIMX U Npo(PecCHOHATbHBIX KOMMETEHIMH, HEOOXOIUMBIX IS
kayectBeHHOTO ocBoeHuss OIl CIIO na 6a3ze ocHOBHOro o0mero oOpa3oBaHUsI C
MOJIYYEHHUEM CPEJHEro O0IIero o0pa3oBaHus — MPOrpaMMbl MOATOTOBKH CIIEIIMAIUCTOB
cpendero 3Bena (IITIKPC, [IITICC3), HeoOXOAUMBIX ISl  OCYIIECTBIICHUS
npodeccuoHaIbHOM JEATENBHOCTH OyAYIIEero CIeNUaqTucTa Ha OCHOBE OBJIAJICHUSA
colepkaHueM AUCHMIUIMHBL.  OOlmue 1enu HU3y4eHUs MaTeMaTUKU TPaJUIMOHHO
peaNM3yroTCsl B YETHIPEX HANpaBIICHUSIX — oOlee mpejcTaBieHne 00 HaesX U MeToaax
MaTEeMaTUKU, UHTEJUIEKTyaJIbHOE pPa3BUTHE, OBJIAJICHUE HEOOXOAUMBIMH KOHKPETHBIMU
3HAHUSMHU U YMEHUSIMHU, BOCIIUTATEIIbHOE BO3/ICHCTBUE.

3aoauu no obecneueruio OOCMuICeHUs Yeau.

e ¢opMupoBaHHMe TPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX
(akTOpax CTAaHOBJICHHS] MAaTEMAaTHKU;

® pa3BHTHE JIOTHYECKOr0, AITOPUTMUYECKOTO U MATEMAaTUYECKOTO MBIIIIJICHUS;

e OBJaJleHHe MAaTeMaTUYeCKUMH 3HAHUAMU M YMEHUAMH, HEOOXOJUMBIMH B
IIOBCEHEBHOMN XW3HHM, JUI1 MU3YYECHHsS] CMEKHBIX €CTECTBEHHOHAYYHBIX IHCLHUILIMH Ha
0a30BOM ypOBHE M JAUCHUIUIMH NOPO(ECcCHOHATBHOTO LHUKIA, Uil MOJyYeHUs
oOpa3oBaHUs B 00J1aCTAX, HE TPEOYIOMUX yrIyOJIEHHON MaTeMaTUYeCKOM MOJATOTOBKU H
MIPUMEHEHUS TTOJIYYEHHBIX 3HAaHUM MPU PEIICHUH PAa3INYHbIX 33/1a4;

e BOCNHUTAHME CPEJACTBAMM MATEMATHUKU KYyJIbTYpbl JUYHOCTH, MOHUMAHUS
3HAYMMOCTH MaTeMaTUKUA JUIsl HAyYHO-TEXHHYECKOIO Iporpecca, OTHOLIEHUs K
MaTeMaTuKe KakK K 4acTu OOIIEeYEeIOBEYECKOW KYJIbTYpbl, YHUBEPCAIbHOM SI3bIKE HAayKH,

IMO3BOJIAIOIICM OIMMCBIBATh U U3y4aTh PCAJIBHBIC IIPOLICCCHI U ABJICHUA.



Ocesoenue coodepacanus yueonou oucyuniunvl OV/[.04 Mamemamuxa obecnieunBaet
JTOCTUKEHUE CTYJCHTAMU CIEIYIOIIUX Pe3yibmamos:.

JIUYHOCHHDBIX '

JI1.chopMUpPOBAHHOCTh MPEJCTABICHUM O MaTeMaTHKE KaK YHUBEPCAIHHOM SI3bIKE

HayKH, CpEACTBE MOJCIHUPOBAHUS SBJICHUUA M TMPOIECCOB, 00 HACAX U METoAaX

MaTeMaTHUKH;

JI2Z noHMMaHHE 3HAYMMOCTH MATEMAaTUKH JJIsi HAYYHO-TEXHUYECKOrO IMporpecca,

c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEeMaTUKE KaK K YacTdh OOIIedeoBeYecKoit

KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MaTEMATHUKH, JBOJIOIUEH

MaTeMaTHYECKUX UJICH;

JI3 pa3BuTHE JIOTUYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHHS,

AITOPUTMUYECKOMN KYJIBTYPbI, KpUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIUMOM JIJIsI

Oynymieit mpodeccuoHaIbHONW JEATeIbHOCTH, IJI TMPOJOJDKeHUsT OOpa3oBaHUS H

caM0o00pa3oBaHus;

JI4 oBnageHue MaTeMaTUYECKMMU 3HAHUSAMH W YMEHHSIMH, HEOOXOIWMBIMU B

NOBCETHEBHOM KW3HU, NJI1 OCBOEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCLUUIUIMH U

JTUCIUIUIMH TPOo(eCCUOHATBHOTO LUKIIA, JIJIS MOTY4YeHUs: 00pa3oBaHus B 00JaCTAX, HE

TPeOYIOIMMX YIITyOJIeHHONH MaTeMaTHIECKON MOATOTOBKHY;

JI5 TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA

NPOTSKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHUIO

KaK yCIIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOH e TeIbHOCTH;

JI6 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIIBHOM, TBOPYECKOH M OTBETCTBEHHOM

NEeATEIbHOCTH;

JI7 TOTOBHOCTh K KOJUIEKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B

o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, Y4eOHO-MCCIeI0BaTENLCKOMW, TPOSKTHON

U IpYTUX BUJAX JAESTEIbHOCTH;

JI8 otHomieHne K mpodecCHOHATBHON AEATEIPHOCTH KaK BO3MOXXHOCTH Y4YacTHUsS B

pELIEHNU TUYHBIX, 00IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOJIEM;

MemanpeomMemHbix:

M1 ymMmeHHe CaMOCTOSITEILHO OMNPENENATh LENH JESITEJIbHOCTH U COCTABIISITH IJIAHbI

ACATCIIbHOCTH,; CaMOCTOATCIIbHO OCYIICCTBJIATH, KOHTPOJIHUPOBATE U KOPPCKTHUPOBATH
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NEATEIIbHOCTD;,  WCIIOJB30BaTh BCE BO3MOXHBIE PECYpCHl JUIA  JOCTHKEHUS
MOCTABJIICHHBIX 1I€JIEM M peaju3allid IUIAHOB JEeATEIbHOCTH; BBIOMPATh YCHEIIHbIE
CTpaTErvy B Pa3JIMYHBIX CUTYalUAX;

M2 ymMmeHue NpOAYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATH B MPOILIECCE COBMECTHOMN
NESATeNIbHOCTH, YUUTHIBATh MO3UIIMU APYTUX YUYACTHUKOB JEATEIBHOCTH, Y(PHEKTUBHO
paspemiatb KOHPIUKTHI;

M3 BnajeHue HaBbIKAMU [MO3HABATENIbHON, y4€OHO-UCCIIEIOBATENBCKON U MPOEKTHOM
NEeSATENbHOCTH, HaBbIKAMU pa3pelieHuss Npo0sieM; CHOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELICHUS NPaKTUYECKUX 3a7ay, NPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNUS,

M4 roTOBHOCTP M  CIOCOOHOCTH K  CaMOCTOSTEIBHOM  MH(POPMAIMOHHO-
NIO3HABATENBHON JEATEIbHOCTH, BKJIIOYAas YMEHHE OPHEHTHUPOBATHCA B PA3TUYHBIX
UCTOYHMKAaX HWHGOOpMalMK, KPUTUYECKH  OIEGHMBATb W  UHTEPIPETUPOBATH
UH(GOPMAIIHIO, TTOTYYaEMYIO U3 PA3JIMYHBIX HCTOYHHUKOB,;

M5 BnazeHue S3bIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOUYKY 3PEHHSI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

M6 BianeHre HaBBIKAMU IMO3HABATENbHON pediieKCHH KaK OCO3HAHHS COBEPIIAeMbIX
JNEUCTBHI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAaHMI, TPaHUI] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX [TO3HABATEIBHBIX 337124 U CPEACTB UX TOCTUKEHHUS;

M7 ueneycTpeMICHHOCTh B TOMCKAX M MPUHITHU PEHICHUN, COOOPa3UTEIbHOCTh U
UHTYULIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHHUH;  CIIOCOOHOCTH
BOCIPUHUMATh KPacOTy U TAPMOHUIO MHUPA;

npeomemHulx:

I11 chopmMupoBaHHOCTH MPECTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOU KYJIbTYPHI
U O MecTe MaTeMaTUKd B COBPEMEHHOW IMBUIIM3AIMU, O CIOCO0aX OMHCAaHUs Ha
MAaTEMaTHYECKOM SI3bIKE SIBIEHUUN PEabHOTO MUPA;

12 chopMUPOBAHHOCTh TMPEJACTABICHUH O MaTEMaTHYSCKUX IMMOHATHIX KaK o
BAKHEUIIINX MAaTEMAaTHUYECKUX MOJEISAX, MO3BOJIAIOIINX ONUCHIBATh U U3Y4aTh Pa3HbIE
MPOLECCHl U SIBJICHUSA; MOHWMAaHWE BO3MOYKHOCTH AKCMOMATHUYECKOTO IOCTPOCHUS

MAaTEMAaTHYECKUX TEOPHIL;



I13 BrmageHne MeTOOaMM J10KA3aTENbCTB M AJTOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSTH, TPOBOJIUTH JTI0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

14 BnageHwe  CTaHIAPTHBIMM  NOpUEMAMHM  PEIIECHUS  PAUUMOHAIBHBIX U
MPpaLMOHANBHBIX, NTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUH U
HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yucie Uil TOMCKAa IIyTHM pEUIEHHWs W WUIIOCTPAIlMU PELICHHUS YpPaBHEHUN U
HEPABEHCTB;

I15 chopmupoBaHHOCTH MpeacTaBICHUNH 00 OCHOBHBIX MOHSATHUSX MaTEMaTUYECKOIO
aHaJIu3a U UX CBOWCTBAX, BIaJICHUE YMEHUEM XapaKTEPU30BaATh

I16 noBenenuie PyHKIMH, UCTIOIB30BAHUE MOTYUYEHHBIX 3HAHUH JI11 OUCAHUS U
aHaJIM3a pealibHbIX 3aBUCUMOCTEN;

I17 BnaneHre OCHOBHBIMH MOHSTUSIMU O IJIOCKUX U MMPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTypax, UX OCHOBHBIX CBOMCTBAX; C(OOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YEPTEkKax, MOJEISIX U B pEaIbHOM MHUpE FeOMETpUUeCcKue (GUrypsl;
NIPUMEHEHHE U3YUYEHHBIX CBOMCTB reoMeTpruecKkux Guryp u Gopmy sl pemeHus
F€OMETPUYECKHUX 3a/]1a4 U 33/1a4 C MPAKTUYECKUM COJIEPKaHUEM;

18 chopMupoBaHHOCTH MPEICTABICHUHN O MPOIEccaxX U SBJICHUIX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, 00
OCHOBHBIX ITOHATHSX JIEMEHTAPHON TEOPUHU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OILICHMBATh BEPOSATHOCTU HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTHIECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIUYUH;

I19 BnasieHne HaBBIKAMU MCIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH

pEILIEHUH 3a]a4.

2 COAEP)KAHUE YUYEBHOU TUCHUIIJIMHBbI «<MATEMATHUKA»

Bsenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAITMOHHBIX TEXHOJIOTUAX U TIPAK-
TUYECKON JnearenbHOCTH. llenm W 3amaym wW3ydeHWs MaTeMaTUKH TPU OCBOEHUU
npodeccuii CI1O u cnenmansHocteit CI1O.

AJITEBPA
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Pazsumue nouamus o wucne

lensie u panuoHanbHble uyucia. JledcTBuTenbHbie uyucna. [lpubaudicenmvie
gviuucnenus. Komnnexcnvle uucaa.

Kopnu, cmenenu u nocapugmoi

Kopnu u crenenn. KopHu HaTypanpHON CTENIEHU U3 YKCIIA U UX CBOMCTBA. CTENEHH C
palMOHAJIBHBIMU MMOKA3aTENAIMHU, UX CBOMCTBA. CTENEHN C EMCTBUTEIBHBIMU ITOKAa3aTe-
asmu. Ceoticmea cmenenu ¢ 0elicmeumenbHulM NOKA3amenem.

Jlorapupm. Jlorapupm umcaa. OcHOBHOE JOrapu(PMUYECKOE  TOXKAECTBO.
JlecsiTuunble U HaTypajibHbIe JIorapudmsl. [IpaBuna aeiictuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAaHHIO.

IIpeoOpa3zoBanue ajnredpanveckux BbipaxkeHuii. [[peodpa3zoBanue pallMOHAIBHBIX,
UpPPaALMOHAIBHBIX CTETIEHHBIX, MOKA3aTEIbHBIX U JOrapU(PMUUYECKUX BBIPAKEHUH.
[TpuOnuxeHHbIC BHIYUCICHUS U PEICHUS TPUKIAIHBIX 3a/a4.
Pemenue norapumMuiecKkux ypaBHEHUN.

OCHOBBI TPUT'OHOMETPUUN

OCHOBHBIE TTIOHSATHUS

Pa,III/IaHHaH MCpa yrjia. BpaH_IaTeJIBHOG JABUKXCHHUC. CI/IHYC, KOCHHYC, TAHI'CHC U KOTAaH-
I'CHC 4YuCJIa.

OCHOBHBIE TPUTOHOMETPHUUECKHE TOKICCTBA

®opmyJibl nipuBeacHus. Oopmylibl cliokeHus. QopMylibl yaABOeHUsT Popmyibt HONO-
BUHHO20 Y2la.

[IpeoGpazoBaHus MPOCTEUIINX TPUTOHOMETPUIECKUX BBIPAKECHHIM

[IpeoGpa3zoBanne CyMMbl TPUTOHOMETPUYECKUX (YHKIMH B TMPOHW3BEICHUE U
MPOU3BEICHUSI B CYMMY. Buwipaosicenue mpucoHomempuueckux (OyHKyuu uyepe3 maueeHc
NOJIOBUHHO20 ApeyMeHma.

TpuroHomerpryeckue ypaBHEHUSI U HEPABEHCTBA

[IpocTeiime TpuroHoMeTpuueckue ypaBHenus. [lpocmetiwiue mpueconomempuieckue
HepagseHcmaa.
OOGpaTHbIe TPUTOHOMETPUYECKHE PYHKINHU. APKCUHYC, aDKKOCUHYC, apKTAHT'€HC.

11



®VHKINU, UX CBOMCTBA I TPA®UKU

Oyukiuu. OOnacTe ONpEAeNeHHs W MHOXKECTBO 3HA4Y€HUM; rpaduk (yHKIMH,
nocTpoeHue rpaukoB GyHKIUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMM.

CroiicTBa ¢yHKIIIH. MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAaHUUYEHHOCTD, TIEPHO-
AMYHOCTh. lIpoMexxyTKku Bo3pacTaHUs W yOBbIBaHWs, HauOOJbIIee W HAUMEHbIIEEe
3HAYeHHs, TOYKH  OJKCTpeMyma. ['paduueckas  uHTepmnpeTanms.  [Ipumepsl
(YHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANbHBIX MPOIIECCaX U SABICHUAX. ApUPMETHIESCKUE
omeparm  Haj QyHkumsmu. CrnoxHas Qyskuus (kommnosunms). [lonamue o
HenpepbviHOCMU QYHKYULU.

O6patabie ¢yHkuuu. Obaacmsv onpeodeieHus u o00Jacmb 3HAYeHUll 0OpamHoU
@dynxyuu. I pagux obpamuou gyuxyuu.

CreneHHble, TOKa3aTeabHbIe, TOrapupMHUIECKUE U
TpuroHomeTpuyeckue Gynkiuu. OOpaTHbie
TPUTOHOMETpPUYECKHUE (PYHKITUH

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpadukoB. IlapamienbHbI TEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
OCeil KOOpAMHAT M CHUMMETpPUS OTHOCHUTEIBHO Hayajga KOOpAHMHAT, CHUMMETPUS
OTHOCUTEJIBHO MPSIMOU Y = X, PaCTsS)KEHUE U CKaTUE BJIOJIb OCEU KOOPAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIUDA

IHocnenoBaTeIbHOCTH. CniocoOb1 3a1aHUs U CBOMCTBA YHCIIOBBIX
nocnenoBaTenbHoCTed. [lonamue o npedene nociredosamenvhocmu. CywecmeogaHnue
npedeia  MOHOMOHHOU  O2paHuyeHHou  nociedosamenvHocmu.  CyMMUpOBaHUE
nocneaoBaTebHOCTEH. beckoHeuHo yObIBaroIIas reoMeTpuyecKkasi Mporpeccust U ee
cyMMma.

IlpousBoanasi. IlonsTne o TPOM3BOJHONW (YHKIMH, €€ TCOMETPHUYCCKUUA H
dusnuecknii cMpIca. YpaBHEHHE KacaTelnbHOW K rpaduky ¢ynkiuu. [IpousBomHbie
CyMMBI, Pa3HOCTH, IPOU3BEICHHUs, YaCTHbIC. [IpOM3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkiuii. [lpumeHenue mNPOU3BOAHONW K WCCIEAOBAHMIO (YHKIHUA ¥ TIOCTPOCHHIO
rpadukoB. Ilpouszeoousvie 06pamuoil GyHKYUU U KOMNOUYUU PYHKYUU.

[Ipumepsl MCTONB30BAHUS NPOU3BOAHOM JUISI HAXOXKIACHHS HAWIYUIIETO PELICHUS B
MPUKJIAIHBIX 33a/1a4axX. Bropas nmpon3BoiHas, €€ TeOMETPUISCKUN B (PU3UUECKUN CMBICI.
Haxosxxnenue ckopocTu i mporiecca, 3aJaHHoro GopMysion u rpaduKom.

IlepBooOpa3zHass u wuHTerpaji. IlIpuMeHeHune omnpeneneHHOro WHTErpaiza s
HaxO0XJICHUsS TUIOIIA[U KpuBOJMHEHHON Tpaneuuu. Popmyna Herorona—IleliOHuna.
[Tpumepbl npuMEHeHHs] UHTErpaia B PU3HKE U T€OMETPUHU.

YPABHEHUWA U HEPABEHCTBA
YpaBHeHus1 M CHCTeMbl YpaBHeHHH. PanuoHanbHBIE, UpPpPALMOHAIBHBIC,
MOKA3aTeJNbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.
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PaBHOCHIIBHOCTH YpaBHEHHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX pELIECHUs (Pa3I0KEHHE HA MHOKUTEIH, BBEIEHUE HOBBIX HEU3-
BECTHBIX, [TOJICTAHOBKA, rpa)UueCKuil METON).

HepaBencrsa. Panyionaiibable, UppallMOHAIbHBIE, I0KA3AaTEIbHBIE U MPUSOHOMEMPU-
yeckue HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue CBOMCTB M IrpaukoB (pyHKUMI NpPH pelIeHUM YPABHEHUHM H
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHHe HA KOOPAMHATHOW IUIOCKOCTHU
MHOJKECTBA PELICHUN YPABHEHUU U HEPABEHCTB C JBYMsI IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsvie 3a0auu
[IpumMeHeHne MaTeMaTHYECKUX METOJIOB ISl PELLICHUs COAepKaTENbHBIX 3a]1a4 U3 pa3-
JUYHBIX 00J1acTe HAYKHU U MPAKTUKHU.
WuTepnperanus pe3ysbTaTa, y4eT pealbHbIX OrpaHUUYSHUI.
KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
DneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TOHATHS KOMOWHATOPUKHU. 3aJauyd Ha TOJCYET YHCIa pa3MEIICHHH,
NEPECTaHOBOK, coueTaHuii. Pemenue 3agad Ha nepebop BapuanToB. Popmyna OMHOMA
Hrrotona. CBoiictBa OMHOMUHAIBHBIX KOd(uimenToB. Tpeyronbauk [lackans.

DneMEeHThI TEOPUH BEPOSTHOCTEM

CoObITHE, BEpOSTHOCTH COOBITHSI, CIIOKCHHE U YMHOKEHUE BEpOATHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJucCKkpemuas Cayuaiunas 6eiudund, 3aKoH ee pacnpeoeieHusl.
Yucnosvie xapakxmepucmuku OUCKPEMHOU Cayyaunou eeauyunvl. lTlowsmue o 3aKoue
OonbUUX YUCeL.

DNEMEHTBhI MaTEeMaTHUECKON CTaTUCTUKU

[IpencraBnenne NaHHBIX (TAaOJNUIBI, AWArpaMMBbl, TpadUKH), ceHepalbHaAs COBOKYN-
HOCMb, 8bI00PKA, CpedHee apu@memuyeckoe, meouana. [lonamue o 3adauax mamema-
MuyecKkou cmamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8epoOsmMHOCMHBIX Memo008.

I'EOMETPUA

HpﬂMble U njijockocmu 6 npocmpaHncmee

B3anmHoe pacrionokeHne IByX NpsIMBIX B MpOCTpaHCTBE. [lapannenbHOCTh NpsMOU U
mrockocTH. IlapamnensHoCTh TIOCKOCTEN. [leprneHaAnKyIapHOCTh NPAMOM U TIIOCKOCTH.
[TeprieHAUKYIISIp ¥ HAaKJIOHHAs. YTOJ MEXIY MPSAMOU U IUIOCKOCTHIO. JIByrpaHHBIN yrOJL.
Yron mexay miockocTsIMHU. [lepneHInKyasspHOCTh ABYX MIOCKOCTEM.

['eomeTpuueckue  mnpeoOpa3oBaHMs  OPOCTPAHCTBA:  MapalICNbHBIA  MEPEHOC,
CUMMETPHUS OTHOCUTEIBHO ILIOCKOCTH.
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[NapannenbHoe npoekTUpOBaHUE. [l10Waods opmozonanvrol npoexkyuu. 3o0paxenue
MIPOCTPAHCTBEHHBIX PUTYD.

MHororpasHHUKU

Bepmunsl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muozoepannvie yenvl. Buiny-
KIble MHO202paHHuKu. Teopema Jiinepa.

[Tpusma. [psmas u naxronnasa npusma. [IpaBunbnHas npusma. [apamnenenunen. Kyo.

[Iupamupa. [lpaBunpHas nupamuga. Y ceueHHas nupamuaa. Tetpasap.

Cummerpuu B kyOe, B mapajieienumese, B npusme u nupamuae. CeueHust

Ky0a, IPU3MbI U TTUPAMU/IBI.

[IpencraBnenne o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ape, KyOe, oKTasape, Jo0je-
Ka’[pe U UKOCAdIPE).

Tenau IMOBCPXHOCTH BPAICHUA

Hunuaap u konyc. YceueHHblil koHyc. OCHOBaHUE, BHICOTA, OOKOBasi MOBEPXHOCTH, 00-
pasyromas, pazseprka. OceBble CEYEHMs U CEUEHUs, NTapajuleabHble ocHOBaHuIO. [llap n
cdepa, ux ceuenus. KacarenapHas miaockocTs K cdepe.

N3mepenus B reomeTpun

O0bBeMm u ero usmepenue. MiHTerpanbHas popMyiia oobema.

dopmynel 00beMa Ky0a, MPSAMOYTOJIBHOTO MapajuleiieuIea, MPU3MbI, ITWIHH]IpA.
dopmyibl 00beMa MUpaMUIbI U KOHyca. DOpMyIThI IIOMAIU TOBEPXHOCTEH IIUIMHIpA U
KoHyca. @opmysbl o0beMa Iapa U IIomaau chepsl.

[TonoOue ten. OTHOIIEHUS IUIOIIAACH TOBEPXHOCTEH M 00BEMOB TTOI00HBIX TEJL.

KoopanHatel 1 BEKTOPBI

[IpsmoyronbHast (mexkapToBa) cHUCTeMa KOOpAMHAT B mOpocTtpaHcTBe. Dopmyna
PACCTOSTHHSI MEXTYy ABYMsI TOUKaMH. Y paBHEHUS cPepbl, nIocKkocmu u npsamoll.

Bekropsl. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4uciio. Pa3nokeHne BEKTOpa MO HANPaBICHUSM. YTOJ MEXKIY ABYMs BEK-
topamu. IIpoekuus Bexkropa Ha ock. KoopauHatel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

Hcnonp3oBanne KOOPAMHAT M BEKTOPOB IIPU PEIIEHUH MATEMAaTHYECKUX U
MPUKJIAAHBIX 3a]1a4.

3. TEMATHUYECKOE IIVTIAHUPOBAHME c y4yeTom npodrrst yaeOHOI
JTACIUATUINHBEI.
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TEXHUYECKUU [TPODUJIb [TPOPECCUOHAJILHOI'O OFPA3OBAHUS

ITpu peau3aniii  COIepP KaHUI o0111e00pa3oBaTeIbHON  yUeOHOM
mucrninineel «MaTemaTnka: ajirebpa M Havajla MAaTEMATHYECKOI'0 aHAJIN3a;
reomeTpus» B mpemesiax ocBoerHms OII CIIO ma 6ase 0oCHOBHOro O0OIIIEro
oOpasoBaHmsa ¢ IIoJyueHHeM cpemHero obomero oopasosanus (IIIIKPC,
IIIICC3) makcumaabHasa yueOHASI HATPY3KA 00YUAIOIIMXCA COCTABIISET:

* mo 1mpodeccusam CIIO TexXHHMUYECKOT0 ¥ COIMAJIbLHO-dKOHOMMUYECKOIO
npoduieii — 427 vacoB, U3 HUX ayguTopHas (00sg3aTeIbHAsA) HarpysKa
oOyJaroIIuxcsi, BRKJOYAS IIPaKTHYECKHe 3aHATUsd, — 285 dYacos;
BHeAyIUTOPHAs CaMOCTOSATe IbHAS padoTa cTyaeHToB — 142 4yaca;

* mo cruermaigbHocTaM CIIO TexHMYeCKOro M COIMaIbHO-9KOHOMHYECKOI'O
npoduiaeii — 351 wac. M3 Hux aymuropHas (o0sg3aTesbHAsI) HArpysKa
oOydaImuxcsi, BRKJIOUAs IIpaKTHUYecKHe 3aHaAThusd, — 234 dYaca;
BHeAyIUTOPHAsS CAMOCTOSATeJIbHAS paboTa cTyaeHToB — 117 yacos.

NMPUMEPHbIN TEMATUUYECKUMN MAAH

Bua yueOHo# padoThbl KosunyecTBo yacoB
IIpo¢puim npodeccnoHaILHOIO
00pa3oBaHus
TeXHUYECKH I
AynurtopHble 3ansaTus. Cogep:xxkanue CneunajbHOCTH
00y4eHust Cl1O
Beenenue 2
Pa3BuTHie noHsATHS 0 yKCIe 10
Kophu, crenenu u jorapudmsl 28
[TpsiMbIe 1 TUTIOCKOCTH B ITPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHatsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUH 31
OyHKIMH U TpaduKH 18
MHororpaHHUKHU U KPYTJIble Tea 26
Hayana maTemarnueckoro anaumsa 24
HHTerpai u ero npuMeHeHue 15
DJIEMEHTBI TEOPUU BEPOSTHOCTEH 1 12
MaTeMaTHYECKOM CTaTHCTUKU
VYpaBHEHUS 1 HEPABEHCTBA 20
Hroro 234
Bup yuyeOHo# padoTbl KosanyecTBo yacos
Ipoduimm npodeccnoHaILHOrO
o0pa3oBaHusi
TeXHHYECKHH
AynutopHsle 3ansatus. Coaepxanune CnenmnaiabHOCTH
o0yueHust CI1O
BHeayauTopHasi camocTosiTe/ibHAasi paboTa
[ToaroToBKa BBHICTYIUICHH 1O 33JAHHBIM TEMaM, 117
JOKJIaJIOB, pedepaToB, 3cce, MHANBUIYATHHOTO
IPOEKTa C UCIOJIb30BAHMEM HH(OPMALMOHHBIX
TEXHOJIOTHI U Jp.
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Hpomeafcymoqnaﬂ ammecmauus 6 ¢0pM€ IK3AMeHa

Bcero 351

4 IIEPEUEHD ITPAKTUYECKUX U JIABOPATOPHBIX PABOT.
[IpakTryeckux u 1a60paTOPHBIX PabOT HE MPETYCMOTPEHO.

S.IIPUMEPHBIE TEMbI PEOEPATOB U UHAMNBUY AJIbHBIX ITPOEKTOB.

* HemnpepsiBHbIe 1p0o0H.
* IIpuMeHeHUE CI0KHBIX IPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUS U UX TPUMEHEHUE B CTATHUCTHKE.
*  BekTopHOE 3aaHue MPsAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHU .
. ['paduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.
. [IpaBuibHBIE U IONYNPABUIBHBIE MHOTOTPAHHUKH.
. Konnueckue ceyeHus: U X MPUMEHEHUE B TEXHUKE.
. [Honstne nuddepeHimana u ero NPUIOKEHUSI.
. CxeMmbl MOBTOPHBIX HCTIbITAaHUN bepHyu.
. HccnenoBanne ypaBHEHUM U HEPABEHCTB C I1APAMETPOM.

6. XAPAKTEPMCTHUKA OCHOBHbBIX BUJIOB YUEBHOU JIEATEJIbHOCTU
CTYAEHTOB

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB
o0yuyeHus NeATeJILHOCTH CTYyAeHTOB (Ha yPOBHE y4eOHbIX
e CTBHIT)
Bseneunue Os3HakoMJIeHHE C POJIbI0 MATEMATHKH B HAYKe, TEXHUKE,

OKOHOMUKE, MHMPOPMAIIMOHHBIX TEXHOJIOIHUAX 1
IPaKTUYECKOI AesaTeapHocTH. O3HAKOMJIEHUE C IeJIIMU
¥ 3aaYaMM M3YYEeHUsI MAaTEMATUKN IIPH OCBOCHUI
apodeccuit CI10 u cierrmanprocteit CI10

AJITEBPA
Passurue nousatus |Brimosnenue apudmeTrniyeckux JeHdCTBUHM HA YHUCIAMH,
0 YucJie codyeTasi YCTHBIE U TUCbMEHHBIE TTPUEMBI.

Haxosxaenune mpubInKeHHBIX 3HAUEHUI BEJIUINH U
TOTPEITHOCTeHN BhIYMCIeHU (a0COTIOTHON 1
OTHOCHUTEJIbHOM); CpaBHEHIEe YKMCJIOBBIX BHIPAKEHUH.
Haxosxmenue ommbok B mpeodpa3oBaHUAX U
BBIUMCJIEHUAX (OTHOCHUTCS KO BCeM MYHKTAM HIPOrPaMMBI)

Kopuu, crenenu, OsHaxomIeHUE ¢ TOHATHEM KOPHS M-Il CTEIIeHH,
norapudmsl CBOMCTBAME PAIUKAJIOB U IIPABUJIAMI CPABHEHUSI
KOpHEH.

DopMyIupoBaHME OIpeIeIeHNA KOPHS 1 CBOMCTB
KopHei. BeranciieHre 1 cpaBHeHUEe KOPHEI, BHIIOJTHEHNe
OPUKUIKN 3HavYeHns KopHA. [IpeobpasoBaHie YncI0BBIX
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¥ OYKBEHHBIX BBIPAKEHUM, COMEPIKAIINX PATUKAIIBL.
BrimostHeHMe pacueToB 1o popMysIaM, COaEePKAIIIIM
PaIUKAaJIBI, OCYIIIECTBIISAA HEOOX0IUMbIe TIOJCTAHOBKHU 1
npeobpasoBaumus. OmpenesreHre paBHOCHIBHOCTH
BEIpAsKEHUN ¢ pagukaiamu. PerteHre nppanuoHaJIbHBIX
YPaBHEHUM.

OsnakoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
IoKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XO0IUMOCTA MHCTPYMEHTAJILHEBIE CPEJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIeHH C
TPOOHBIM ITOKa3aTesJIeM U Hao0O0pOT.

@opmyJIMpOBaHUE CBOMCTB cTemeHel. Brruncienue
CTelleHel ¢ pallMoHAJIbHBIM IOKa3aTeJsieM, BEIIIOJTHEHNE
OPUKUJIKN 3HAUEHU CTelleHU, CpaBHEHUe CTelleHeH.
IIpeobpas3oBaHme YHUCIOBBIX U OYKBEHHBIX BHIPAKEHUH,
COJIepsKAIINX CTeIIeH!, IPUMeHss cBoricTBa. Pemenue
IIOKa3aTeJbHBIX YPaBHEHUU.

Os3HakoMJIeHHE C IIPpUMeHeHeM KOPHEH U CTeleHel Ipu
BBIUMCJIEHUU CPETHUX, TeJIEHUU OTPEe3Ka B «30JI0TOM
ceueHum». PellleHre IpUKJIaIHBIX 3224 HA CJIOKHBIE
OPOIIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHuil BHIpAKEHUH,
anreOpanvyecKux |IIpuMeHeHHe POpPMyJI, CBI3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH crereHeii u jorapudgmos. Onpenenernne o0aacTH
JTOITyCTUMBIX 3HAYEHUH JIOTAPUPMHUYIECKOTO BhIPAKEHUS.
Pemtenne morapudpmMudecknx ypaBHEeHNH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE NsyueHnne pagmraHHOr0 MeTOIa U3MEPEHUs YIJIOB
HOHATUSA BpAIlleHUA W UX CBSI3U C I'paaycHOM Mepoii. M3o0pakenne
YIJIOB BpaIlleHUs Ha OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHus NeATeJILHOCTH CTYyJAeHTOB (Ha YPOBHE y4eOHbIX
e CTBHIT)
@opmyJIpoBaHUE OIIpeaeIeHUl TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJIOB II0BOPOTA B OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00bICHEHNE UX
B3aMMOCBSI3U
OcuHoBHbIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- JIJIsT BEIYUCJICHUS 3HAYeHUH TPUTOHOMETPHYECKUX
TpUYIECKUe (byHKITHIT 110 OTHOM U3 HUX
TOKIECTBA
IIpeoGpasosanusa |V3ydeHne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUM: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, VABOEHMUS, IIPe00Pa30BaAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIeHIE U
4YeCKHuX IPOM3BEAEeHHUS B CYMMY U IIPHMMeHEeHNe TP BHIUYNCIEHIH
BBIPAKEeHUHA 3HAYEHUS TPUTOHOMETPHUYECKOI0 BEIPAKEHUS U YIIPOIIEe-

HHUS ero.
OsHakoMJIeHHE CO CBOMCTBAMI CHMMETPHUH TOYEK Ha
eIMHUYIHON OKPY*KHOCTH M IPpUMeHeHHe UX JJId BEIBOJA
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dopmys1 mpuBegeHNS

IIpocreiimue Pemenwne mo hopmysiaMm 1 TPUTOHOMETPHUYECKOMY KPYTY

TPUTOHO- MPOCTENTIIUX TPUTOHOMETPUUECKUX YPABHEHUH.

MeTpPUYEeCKHe [Tpumenenue 00X METOIOB PeIeHns YPaBHeHUH

YPaBHEHUS U (mpuBenieHUE K JTUHEHHOMY, KBaJIPaTHOMY, METO]T

HepaseHcmea Pa3JI0sKeHNSI Ha MHOYKUTEJIH, 3aMEeHbBI IIepEeMEeHHOM) Ipu
peIleHuY TPUTOHOMETPUUYECKUX YPaBHEHUN. Y MeHUe
OoTMedYaTh Ha KPyTe pelleHus IIPOCTeHIITNX
TPUTOHOMETPUIYECKUX HEPABEHCTB

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCUHYC, TPUTOHOMETPUUECKUX (PYHKITUI.

APKTAHI€HC 9YHCJia

Nayuenune ompeesieHuil apKCHHyca, apKKOCUHYCA,
apKTaHTeHca 4yucya, QopMyJIMpPOBaHUE UX, U300 paskeHue
Ha eJMHUYHOU OKPYsKHOCTU, IIPUMEHEeHNe IPU pellleHnuNn
ypaBHEeHUM

OYHKIIMU, X CBOVCTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHE C IIOHATHEM IIepeMeHHO!, IpuMepamMu
IlousaTue o 3aBHCHMOCTEM MEKy IIepeMeHHBIMIU.,
HeIPEepPbIBHOCTU OsumakoMiieHue ¢ IMOHATHEM I'padUKa, OIIpeIesIeHne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'pa@uKy YHKITIHN.
Onpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaskeHue 1mo opmysie o0IHOM
ImepeMeHHOM uepes Japyrue.
OsuaxomyeHIe ¢ oIrpeaesieHrneM PyHKIIH,
dopmynupoBanme ero. Haxosxoernue odacru
ompeeeHusI M 00J1aCTH 3HAYCHUN PYHKITIHI
CsoiicTBa OsHaxomyIeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
dpyHKIIIH. 3aBHUCUMOCTEH B peasIbHBIX IIPOITeccax M3 CMEKHBIX
I'paduueckan mucriiine. O3HakoMIIeHHE ¢ JOKA3aTeJIbHBIMI
HHTepIIpeTanus. paccysKIeHUSIMU HeKOTOPBIX CBOMCTB JIMHENHON U
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEIeHNEe UCCIeTOBAHMUI
(pYHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUHO-IMHEHHOM, IPOOHO-TMHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOECHIE X I'PapUKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKOB PYHKITHA.
mporeccax u NccaenoBanme QpyHKITHH.
ABJI€HUAX CocrasJiieHre BUA0B PYHKIIUH 110 JaHHOMY YCJIOBHIO,
peleHne 3a1a4 Ha 9KCTPEMYM.
Brimosiaenune npeobpasoBanmii rpadrka QyHKIIANT
OoOparHsbIe N3syuenne nonamus o6pamuoli oyHKUUL, OIIPeIeSIeHIe
dbyHKIMII BUIA U hocmpoeHue 2pagpura o0opamHol OyHKL UL,
HaxoxcoeHue ee obnacmu onpeoesieHus u obracmu
3naueruli. [lppMeHeHMre CBOMCTB PYHKITUIH IIPH
HCCJIeJOBAHUY YPABHEHUI U PeIlleHuH 3a1a9 Ha
oxcTpeMym. O3HAKOMIIEHHE C TOHATHEM CJIOMKHOM
byuKIIT
Crenennsie, Boruncienmne sHaueHu (PyHKITUI I0 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegesieHne mOI0MKeHNSI TOUKN Ha
norapudgmudeckue |rpaduke Mo ee KOOPIHUHATAM U HAa000POT.
1 TPUTOHOMeE- Hcmiosrb3oBamme CBOMCTB (PYHKITHM IJIS1 CPABHEHUS
TpUYECKUe 3HAYeHUH CTelleHel 1 JIorapugMoB.
dpyHKIIMH. ITocTpoenne rpadMKOB CTEIEHHBIX M JIOTAPUPMUYIECCKUX
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OoGpaTusbie
TPUTOHOMeE-
TPUYECKHe
dyHKIIIINI

byHRITHI.

Conep:ranue
o0y4JyeHus

XapaxkTepuCTUKA OCHOBHBIX BU/IOB
EeATEJIbHOCTU CTYJIEHTOB (Ha YPOBHE y4€O0HBIX
IEeHCTBHIT)

Pemenne moxkasaTeJIbHBIX B JIOTAPUPMUIECKUX
YPaBHEHHUH 1 HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAM.
OsnakoMiieHue ¢ IMOHATHEM HeIlPepPBIBHOM
ePUOTUYIECKON PYHKITUU, (POPMYJIUPOBAHUE CBOMCTB
CUHYyca U KOCUHYCAa, IIOCTPOEeHNE UX I'PaUKOB.
OsHakoMyieHue ¢ IIOHATHEM TapPMOHUYECKUX KOJIe0aHUi
U IIpUMepaMU TaPMOHUYECKUX KOJIEOAHUI JIJIST OITUCAHUS
TIPOIIECCOB B (pU3UKe U JPYTUX 00/IaCTSIX SHAHUSI.
OsHakoMyieHue ¢ IIOHATHEM PA3PBIBHON MEePUOTUIECKOM
dbyHKITMY, hopMyIUPOBAaHHUE CBOMICTB TAHTEHCA U
KOTaHTeHca, TOCTPOEeHNEe UX TPadPHUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CPABHEHUS
3HAYEHUU TPUTOHOMETPUUYECKUX PYHKITUM, peIIeHus
TPUTOHOMETPUUECKUX ypaBHeHUi. Ilocmpoerue
2paguKos 06PAMHHLLX MPULOHOMEMPUUECKUX PYHKUUT U
onpedesnerue no epaguram ux ceoticma. BrimosHeHne
peodpa30BaHUI IPAPUKOB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHue ¢ IIOHATHEM YHCIOBOM
II0CJIeJOBATEILHOCTH, CIIOCO0AMH ee 3aIaHMUsl,
BBIYKCJICHUAMHU ee 4wieHOB. O3naKoMmieHue ¢ NOHAMUeM
npedena nocredosamenivhocmu. O3HaAKOMIIEHHUE C
BBIYKCJICHHEM CYMMBI 0€CKOHEUHOT0 YHCJIOBOTO Psaa Ha
IpHMepe BEIUYHCIEHUS CYMMbI 0€CKOHEYHO YOBhIBAOIIEH
reoMeTPUYECKOM ITPOTPECCH.

Pemrenne sagau Ha npuMeneHne POPMYJIBI CyMMbI
0eCKOHEYHO YOBIBAIOIIEH reOMEeTPHUUECKOM IIPOrPEeCCHm

IIpoussoguasa u ee
IpHUMEHEeHue

OsHakoMJIeHHE C ITIOHATHEM ITPOHU3BOIHOM.

N3yuenne u popmyirpoBaHUe ee MEXaHUIECKOT0 1
reoMeTPUUECKOT0 CMbICJIa, U3yUYeHUe aJIropuTMa
BBIUHMCJIEHUS IIPOU3BOJHOMN HA IIPUMepPe BBIYUCICHU S
MTIHOBEHHOM CKOPOCTH M YIJIOBOT'O KoddpHiimeHTa
KacaTeJIbHOM.

CocraBJiieHne ypaBHEHHS KacaTeJIbHOHN B 00IIeM BH/IE.
YcBoenue mmpaBuit gudppepeHITTPOBAHNS, TAOIHAIIBI
IIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHUI, IpUMEHeHMe
st qudpcpepeHITMpPoBaHUA PYHKITUM, COCTABJIEHUST
ypaBHeHHs KacaTeabHOH. M3yuenne Teopem o cBsA3U
CBOMCTB (PYHKITMH ¥ HPOU3BOIHOM, POPMYIHUPOBKA UX.
[IpoBemenue ¢ IIOMOIIBI0 TPOM3BOIHOMN HCCIEIOBAHMS
byHKIIMH, 3a0aHHON POPMY IO,

YcraHoBIeHME CBSA3U CBOMCTB (DYHKIIUH U IIPOU3BOTHOM
10 X rpauKaM.

IIprMeHeHMe TPOM3BOMHON IJI PEIIeHNs 3a1a4 Ha
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HaXO0kIeHre HAan0O0JIbIIero, HauMeHbIIero 3HAUeHU 1
Ha HaXOKJIEeHNe dKCTPeMyMa

IlepBooGpasuas u
HHTErpaJ

OsnakoMyieHue ¢ IIOHATHEM WHTeTrpaja u
mepBoobOpasuoii. dyueHnue mpaBusia BEIYUCIEHUS
mepBoobOpas3Hoit u Teopembl Heioroma— JleitOouuria.
Pemenme 3amad Ha cBa3b 11epBo0OPA3HOM U ee
IPOM3BOIHOM, BEIYHCICHE IIePBO00OPA3HOM AJIsI JAHHOMN
byHKITIHT.

Pemrenwe 3amad Ha npuMeHeHne HHTETpasa IJs
BBIYHCJICHUSA (PU3NUECKUX BEJIMYNH U ILJIOIIA el

YPABHEHUA U HEPABEHCTBA

YpaBHeHusa u

OszuaxomieHue ¢ HpOCTQfIH.IPIMPI CBeACHUAMM O KOPHAX

CHCTEMBbI ajnredOpanyecKux ypaBHEHUHN, MOHITUIMI HCCJIEI0BAHUS
ypaBHEHUH yPaBHEHUM U CUCTEM ypaBHEHUIA.
HepaBeuncrsa u N3sydenne Teopun paBHOCUJILHOCTH YPABHEHUHN U ee
CHCTEMBbI npumenenusd. [loBropeHue 3amucu perreHuns
HEPABEHCTB C CTAHIAPTHBIX YpaBHEHUH, IPUEMOB IIPpeo0Pa30BaAHUT
JABYMS yPaBHEHUM [JI CBeIeHUS K CTAHIaPTHOMY YPaBHEHHIO.
InepeMeHHBbIMMN

Conep:xanue XapakTepruCTHUKAa OCHOBHBIX BUI0B

o0yueHUus eATEJIbHOCTU CTYJI€HTOB (Ha YPOBHE y4€O0HBIX

e CTBUIT)

Pertenne parmoHaIbHBIX, MPPAIMOHATIBHBIX,
IOKA3aTeJIbHBIX ¥ TPUTOHOMETPUUYECKUX YPaBHEHUI U
CHCTEM.

Hcmmonp3oBaHme CBOMCTB U IPpapUKOB PYHKITHAN TJIT
pertenus: ypasHeHuil. [loBTopeHre 0CHOBHBIX ITPUEMOB
perteHus cucteM. PellleHre ypaBHEHHUH ¢ IPpUMeHEHHUEM
BCeX IpueMoB (pas3jIoKeHusI Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOT0
MeTO/Ia).

Perrenne cucrem ypaBHeHUi ¢ MpUMeHEeHUEM
Pa3IUYHBIX c110c000B. O3HAKOMIIEHHE C OOIITUMU
BOIIPOCAMHU pPeIeHUsI HEpaBeHCTB 1 MCII0JIb30BaAHUE
CBOMCTB U I'paUKOB (PYHKIIHI IPU PeIIeHnn
HepaBeHCTB. Perrenne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHEeHHeM Pa3JIMIHBIX CII0CO0OB.

[IpumeHeHME MaTeMaTUYECKUX METOIOB IJIS PEIleHnsT
CoZlepsKaTeIbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTel HAYKU
u mpaktuku. UaTepperupoBaHre pe3yIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OCHOBHbIe NOHATUA
KOMOWHaTOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IPUMEHEHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Permrenne koMOMHATOPHEBIX 3aa4 METOIOM IIepebopa U 110
MIPaBHUJIy YMHOKEHHUS.

OsHaxomyIeHUE ¢ TOHATHUSIMN KOMOMHATOPUKH:
pPasMeIeHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU 1
dopmymamu g ux Berunciaenusa. O0ObacHeHNTe 1
npuMeHeHre POPMYJI JJIs BEIYHUCICHNUS pa3MeIleHnH,
IIePEeCTAHOBOK 1 COUETAHMM IIPU PeIIeHnn 3a1a4.
Osaarkomirenue ¢ Omaomom HrioToHA 1 TPEyTroJIbHUKOM
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[Tacrans. PerteHre mpakTUUecKUX 3a0a4 C
WCII0JIHb30BAHNEM ITOHATUH U IIPABUJI KOMOMHATOPUKN

AAEMEHTbI TEOPUH
BEepPOATHOCTEN

N3yuyenne KiraccuuecKoro ompenaeeHus BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMMe BEpPOSITHOCTEM.
PaccmoTrpenre mpruMepoB BEIYUCTIEHUST BEPOATHOCTEH.
Pemenwne 3agay Ha BEIUMCIIEHNE BEPOSITHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimble ¥ IIOCKOCTH
B IIPOCTPAHCTBE

®opMynMpoBKa U IPUBEACHUE JJOKA3ATENbCTB IPU3HAKOB
B3alMHOI'0 PACIIOJIOKEHUSI IPSIMBIX U IJIOCKOCTEH.
PacniozHaBaHue Ha uepTekax U MOJAEIAX Pa3IMUHBIX CIIy4aeB
B3aMMHOI'0 PAcMOJIOKEHHS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJIeHHU. DopmMyIupoBaHue
OTpe/ieNIeHUH, MPU3HAKOB U CBOWCTB MapaiebHbIX U
MEePIEeHIUKYJIIPHBIX TIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinosiHeHue NocTpoeHus YriloB MEX/1y MPSIMBIMU, IPSIMOM 1
IJIOCKOCTBIO, MEX/TY MJIOCKOCTAMU IO ONIMCAHUIO U
pacro3HaBaHUe X Ha MOJEIISX.

[IpumeHeHre NPU3HAKOB U CBOWCTB PACTIONOKEHHSI IPSMBIX U
IUTOCKOCTEMN MPU PEIICHUH 3a]ad.

N300paxkenne Ha pUCYHKaxX U KOHCTPYUPOBAHHUE Ha MOJIEIISAX
MEPIEeHIUKYIIIPOB U HAKIIOHHBIX K TUIOCKOCTH, MPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSAMOM 1
IJIOCKOCTBIO ¥ 000CHOBaHKE TIOCTPOEHUSI.

Peurenne 3aga4 Ha BEIYMCIIEHHE T€OMETPUYECKUX BEJTUYMH.
Onncel-BaHrE PaCCTOSIHUSA OT TOUYKH J0 IJIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXTY CKPEIINBAIOIIUMHUCS
MPSIMBIMU, MEXJTy TPOU3BOJILHBIMH (PUTypamMH B IPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHE Y4eOHbIX JIeHCTBHI)

DopMyIMpOBaHUE U T0KA3bIBAHUE OCHOBHBIX TEOPEM O
PacCcTOSHUSX (TEOpEM CYILIECTBOBAHMUS, CBONCTBA).
N3o00paxkenue Ha yepTexax U MOJEIAX PACCTOSHUA U
000CHOBaHME CBOMX CyxAeHUN. OnpeeneHrne U BbIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
TUTAHUMETPHH [Tl pEIIeHUs 3a/1a4.

O3HakoOMJIEHHE C TOHSITHEM MapauIebHOTO MPOSKTUPOBAHUS U
ero cBoiictBamu. Qopmynruposarue meopemsi 0 NIOUWaou
OPMO2OHANILHOU NPOEKYULU MHO20Y20NbHUKA.

[Ipumenenue Teopuu At 000CHOBAaHUS IOCTPOCHUN U
BBIUHCIICHUI. APTyMEHTHPOBaHUE CBOUX CYXKJICHHI 0 B3aUMHOM
pacIoJI0KEHUH MPOCTPAHCTBEHHBIX (DUTYD

MHoOrorpaHHuKH

Onucanue U XapaKTEPUCTUKA Pa3INYHbIX BUJIOB
MHOTOTPaHHHUKOB, IIEPEUNCIIEHUE UX JIIEMEHTOB U CBOWCTB.
N306pakxeHne MHOTOTPaHHUKOB U BBIIIOJHEHNE IOCTPOCHUS Ha
U300pKEHHUSIX U MOJIEIISIX MHOTOT PAaHHUKOB.

Boruncnenue JIMHENHBIX 2JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apIYMEHTUPOBAaHHE CBOMX
CYXJIeHHH. XapaKkTepucTHKa U N300pakeHue
CEUEHUS,PA36EPMKU MHO202PAHHUKOS, BEIUNCIICHNE TUIOIIAIEN
IIOBEPXHOCTEH.

ITocTpoeHue mpocTenmx ce4eHuit Kyoa, Mpu3Mbl, MHPAMUIBL.
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[Tpumenenue (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPUIl B IPOCTPAHCTBE,
(dhopMmynupoBaHUE ONPECIICHUI U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHUS © MHOTOIPDaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELLICHUHM 3a/1a4.
Hcnonp3oBanue npuoOpEeTeHHBIX 3HAHUHN ISl UCCIICIOBAHUS U
MOJEJIMPOBAHNUS HECTIOKHBIX 3aa4.

N300pakeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCIOBHSM 3a7a4

Tesia u moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJaMU TeJl BpalleHus, PopMyIMpOBaHUE UX
OIPEIEIICHUI U CBOWCTB.

DopMyIMpPOBaHUE TEOPEM O CEUEHUU I11apa MJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka u n300pakeHHe TeJl BpallleHUs, X Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1ay Ha MOCTPOEHHNE CEYEHU, BBIYUCIICHUE JUIHUH,
paccTosiHui, yrioB, mmonaaei. [Iposenenne nokazarenbHbIX
pPacCyXJIEHUM NPH PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHM NPY PELICHHH 3a/1a4 Ha Tena
BpalleHHs], KOMOMHAIIUIO TEJI.

N300pakeHne 0CHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4M

HN3mepenus B
reoMeTpuu

O3HakOMJICHHE C IOHIATUSIMU IUIOIAAN U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
MIPUMEHEHHEM COOTBETCTBYIONTUX GOpMYI B (PaKTOB U3
IaHuMeTpuu. M3ydenne TeopeM o BIYMCICHUN 00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 3a7a4 Ha IPUMEHEHNE
(dhopmyn BerarciieHust 00beMoB. M3ydenne dopmyn mis
BBIYUCIICHUS TUIOMIAICH MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl
BpaIlcHUsI.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHUS IO TOBEPXHOCTH
ctepsl. Penrenne 3a1a4 Ha BEIYUCIICHHE IUIOIAICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEI

Koopaunatsl u
BEKTOPbI

O3HaKoOMJICHHE C IOHATHEM BEKTOpa. I/IsyquI/Ie HeKapTOBOﬁ
CUCTEMBI KOOPAWHAT B IIPOCTPAHCTBE, IIOCTPOCHUC 110 3aJaHHBIM
KOOpAuHaTaM TOUYCK U HﬂOCKOCTCﬁ, HaXO0XIACHUC KOOPpANHAT
TOYCK.

Conepxanue 00yyeHust

XapakTepuCcTHKa OCHOBHBIX BHJIOB JAEATEIBHOCTH CTYACHTOB (Ha
ypOBHE y4eOHBIX ACHCTBUIA)

Haxoxnenue ypaBHCHI/Iﬁ OKPY’KHOCTH, C(i)epbl, IIIIOCKOCTH.
Brruucnenue paCCTOSIHI/Iﬁ MCXKAY TOUYKAMH.

I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCIIMYNH, ITPABUJI PA3JIOKCHHUA
BCKTOPOB B TPEXMCPHOM MPOCTPAHCTBEC, IIPABUJI HAXOXKICHUA
KOOpAUHAT BEKTOPA B ITPOCTPAHCTBEC, IIPABUII JIENCTBUI C
BCKTOpPaMHU, 3aJaHHBIMU KOOPpAWHATaAMHU.

HpI/IMeHeHI/Ie TCOPpHHU IIPpU PCUHICHNUU 3a1aY Ha JIENCTBUS C
BCKTOpPaAMHU. HSyLIeHI/IC CKaJISIPHOTO IIPOU3BEACHHU A BEKTOPOB,
BCKTOPHOI'O YPAaBHCHUA HpHMOﬁ " IJIOCKOCTH. HpI/IMeHCHI/IC
TCOPUH IIPpU PCHICHUH 3a/1a4 HaA JIENCTBHS C BCKTOpPAaMH,
KOOp,I[PIHElTHLIﬁ MCTOJ, IPUMCHCHUEC BCKTOPOB AJII BBIYUCIICHU
BCJIMYHH YTI'JIOB U paCCTO}IHHf/'I. O3HaKOMJICHHE C
JAO0Ka3aTCJIbCTBAMU TCOPEM CTCPCOMETPHUU O B3BAMUMHOM
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PacroJIOKEHUU NPSAMBIX U IUIOCKOCTEN € UCIOIb30BAHUEM
BEKTOPOB

7 VUEBEHO-METOJIMYECKOE U MATEPUAJILHO-TEXHUYECKOE
OBECTIEYEHUE PABOYEN ITPOTPAMMBI YUYEBHOM JINCITATITAHEI
OVJ1.04 MATEMATHUKA

B TI'BIIOY «BeTnyXCKHH JIECOAarpOTEXHUYECKUU TEXHUKYM,
peaju3yromeM  oOpa3oBaTEIbHYIO  IpOrpaMMy  CpEJHEro  oOIIero
ob6pazoBanus B npenaenax ocsoeHus OIl CITIO na 6a3ze oCHOBHOTO OOIIEro
oOpa3oBaHusl, HUMeeTcsa Yy4yeOHbIM KaOuHEeT, B KOTOPOM HMeEETCs
BO3MOKHOCTh oOOecrieduTh CcBOOOAHBINM poctyn B HMHTepHeT BO Bpems
Yy4€OHOTO 3aHSITHUS U MEePUO] BHEYUEOHON JIESITEIbHOCTH OOYYaIOIIUXCS.

I[Tomemienue kabOuHeta ypaoBJeTBopsieT TpeboBanusiM CaHUTapHO-
ANUAEeMHUOJOTHYeCKUX npaBuwia U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02)
M OCHAIIlEHO THHOBBIM OOOpYJOBAaHHE, B TOM YHCIIE CHEIMATN3UPOBAHHON
ydeOHOU MeOenbI0 U CpeJICTBaAaMU OOy4YeHUS,

JIOCTATOYHBIMM JJIsl BBITIOJIHEHUSI TPEOOBAaHUNW K YPOBHIO MHOATOTOBKH
oOy4Jaroruxcs.

B kabunere mmeeTcs: BO3MOKHOCTh 00€CIEUUTh CBOOOAHBIN AOCTYI K 3JIEKTPOHHBIM
y4yeOHBIM MaTepHajaM [0 MaTeMaTHKe, UMEIOIIUECS B CBOOOJHOM JOCTYIE B CHUCTEME
WHTepHeT (3JIeKTPOHHBIE KHUTH, TPAKTUKYMBI, TeCcThl, MaTepuassl EI'D u np.) Bo Bpems
y4eOHOr0 3aHATHUS U B IEPUOJT BHEAYIUTOPHOM J1€ATEIBHOCTH 00YYarOIIMNXCsl.

CoctaB  yuebHO-Memoouueckoco WM  MamepualbHO-MexHu4ecko2o  00ecTeueHUs
nporpaMmbl yueoHou nuctumuinabel OV J[.04 MaremaTika BXOIAT:

e MHOTO(QYHKIMOHAJIBHBIN KOMIIJIEKC IIPEeNoJaBaTess (MyapTUMEIUITHOE
0o0opy10BaHUE, TOCPEICTBOM KOTOPOI'O YYACTHUKHM OOpPa30BaTENIbHOIO IMpOLEcca MOTYT
IPOCMAaTpUBaTh BU3YAJIbHYI0O HMH(POpPMAIMIO MO MaTeMaTHWKe, CO3/JaBaTh MpPE3eHTAalUH,
BHJIEOMATEPHUAIIbI, HHBIE JOKYMEHTHI);

e HanIIAHBIC MOCOOMS (KOMIUICKTHI Y4YeOHBIX TaOJHWII, IJIAKaTOB; MUIAKTHYCCKUM
MaTepuai; MOJIeJId MHOTOTPAHHUKOB U TEJI BpaIllCHUS U Ap.);

¢ uH(pOPMANMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
® DKPAHHO-3BYKOBBIE ITOCOOWS;

® KOMIUICKT TEXHUYECKOM AJOKYMCHTAIlMKM, B TOM YHCJIC IIaCIIOpTa Ha CpCACTBa
O6y‘IeHI/I${, HHCTPYKIHH I10 UX MCIIOJIb30BAHHNIO U TCXHHUKC 6630HaCHOCTI/I;

e OuOnuoreunbli ¢GoHa (yueOHMKH, ydeOHO-MeToauuyeckue KoMIueKTol (YMK),
CIIPABOYHHUKH, HAYYHO-TIOMYJISIpHAsl JUTEpaTypa, KOTOpble OOECIEYMBAIOT OCBOCHHUE
yueonoi aucuumuinabl OY /[.04 MatemaTnka, peKOMEHIOBAHHBIC WA JOMYIIICHHBIC JIJIS
WCTIOJIb30BaHUA B MPO(ECCUOHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATH3YIOIIHNX
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00pa3zoBaTeIbHYIO MPOTPaMMy CpeIHETo o01ero o0pa3zoBanus B pejaenax ocBoenus Ol
CIIO Ha 6a3e ocHOBHOTrO 0011ero o0pa3oBaHus).

8 IIEPEYUEHh PEKOMEHJIYEMBIX YUYEBHBIX N3JJAHUI, NTHTEPHET-
PECYPCOB

Jisa cmyoenmoe:

OcHOBHBbIE HCTOYHUKH:

1. bammakos M.M. Maremaruka. Yueonuk mist HIIO u CIIO. I'PUD OUPO — M.:
2014

3. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus

(6a30BbIit ypoBeHs). 10-11. — M.: 2014

JlonoJIHUTeIbHbIE HCTOYHUKU:

1. Anmumos II.A. u np. Anrebpa u Havana ananu3za. 10 (11) k1. — M.: 2014

2. Anrebpa u Havaima a”aimmza. 10-11 xn.: B aByx wacrax. Y. 1:
VYueb. 1si001eo6pazonar. yupexaenuii / Mopakosuu A.I'. — 5-¢ uzn. — M.: MHemMo3uHa,
2014. — 375 c.: umn.

3.Anre6pa m Havama a”aimza. 10-11 km.: B aByx wactax. Y. 2: 3amadyHuk mis
obmeo6pazoBar. yupexaenuii / A. I'. Mopakosuy, JI. O. Jlenumesa, T. A. Kopemikoga,
T. H. Mumyctuna, E. E. Tynasuunckas; I[lox pen. A. I'. MopakoBuya. — 5-¢ uzg. — M.:
Mmuemosuna, 2014. — 315 c.: u.

CnpaBouHas:

1. Kpamop B.C. [ToBTopsieM 1 cucTeMaTU3UpyeM IIKOJBbHBINA Kype anreopsl U

Hauajna aHaiu3a. [Ipocsemienue, 2014r.
2. Hpmkun A.I'. CnpaBounuk no matematuke. «Hayka»; Mocksa — 2015r.

na npenodagameneii

1. O6 o6pazoBanum B Poccuiickoit deneparuu. denepanbHblii 3akoH Poccuiickoit
®enepanuu ot 29 nexabps 2012 r. Ne 273-D3

2. denepanbHBIA TOCYJAPCTBEHHBIM  00pa30BaTENbHBIA  CTAaHAAPT  CPEIHETO
(momHOTO) 061IEeTO OOpa3zoBanus. YTB. [Ipukazom Muno6paayku Poccun ot 17 mast 2012
r. No 413

3. Ilpuxaz Munobpuayku Poccum ot 29 mexabps 2014 1. Ne 1645 «O BHecenuu
M3MEHEeHUM B npuka3 MunHuctepcTBa 00pa3zoBanust U Hayku Poccuiickoit denepauun ot
17 mas 2012 1. Ne 413 «O06 yrBepxaeHun ¢GenepaabHOro TOCYAapCTBEHHOTO
00pa3oBaTeIBLHOTO CTaHIApTa CPETHETO (TTOTHOTO) 00IIIeTr0 00pa30BaHUS Y.

4. PexoMeHIalMM TO OpraHU3alMy MOJYYEeHHUs cpeaHero oOliiero oOpa3oBaHUsSl B
mpenenax OCBOCHHsSI 00pa3oBaTeIbHBIX MPOTPAMM  CpPeaHEro MpodhecCHOHATBHOTO
oOpa3oBaHuss Ha ©0a3e OCHOBHOIO o0OIIEero oOpa3oBaHUsi C YYETOM TpeOOBaHUI
denepanbHbIX TOCYIAPCTBEHHBIX O0Opa30BaTEIbHBIX CTaHAAPTOB U  MOJIy4aeMoil
npodeccu WK CIEeHUATbHOCTH CPEIHEro MpOoQeCcCUOHAIBLHOTO 00pa3oBaHus (MUCHMO

JlemapraMeHTa TOCYJApCTBEHHOHN IMOIUTUKH B cepe MOATOTOBKM PabOUMX KaapoB U
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
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HNHTEepHET-pecypehl:

http://school-collection.edu.ru — snekrponnsiii yueoHuk «MaTtemaTtuka B mkoiue, XXI

BCK».

http://fcior.edu.ru - uadopMaIOHHBIE, TPCHUPOBOYHBIC M KOHTPOJIBHBIC MATEPHAIIBL.
www.school-collection.edu.ru — eagunas xosutekuus [ludpoBbIx 00pa30BaTENBHBIX

pecypcoB

DeodepanibHble 00PA308aANLESIbHBIE NOPMATLbL:

1. www.fipi.ru
2. Www.ege.edu.ru

Memoouueckue pazpadomeu:

1. www.math.ru
. http://www.math_on_line.com

2
3. http://lwww.mathtest.ru
4. www.etudes.ru
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