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ITOACHUTEJIbHA S 3ATTMCKA

Ilporpamma obmeobpazoBaTensHoit y4ebHo# mucimmuiuael OV J.04Matematnka
IpeJHa3HAYEHA JUls W3YYeHHs MaTeMaTHKH B IIPO(eCCHOHAIBHBIX 06pa3oBaTeIbHBIX
opranusanusx CIIO, peanusyrommx o6Gpa3oBaTeNbHYIO MPOrpaMMy CPeIHEro obIIero
o0Opa3oBaHus B IpeJieNiax OCBOEHHs OCHOBHOM oOpa3soBaTelbHO# nporpammer CITO (OIT
CIIO) na 6ase ocHOBHOro 001Iero 06pa3oBaHUs IPH MOATOTOBKE KBATH(DHUIIMPOBAHHBIX
pabouux, CIIyKallyuxX U CIeLHATHCTOB CPEIHErO 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpeamero ob6mero
00pa3oBaHMs, NPEABABISEMBIX K CTPYKTYpe, CONEPXKAHHMIO M PE3yJbTaTaM OCBOCHUS
yuebHoi mucruminael OY]1.04 MaremaTtrka, B COOTBETCTBUH ¢ PexoMeHTAIHsIMH 110
OpraHu3alli¥ IIOJIy4eHHs CpeJHero oOiero obOpa3oBaHMsI B MpeAeNax OCBOCHUS
00pa3oBaTeNpHBIX TIPOTPaMM CpPEJHEro NpohecCHOHANBHOro 06pa3oBaHus Ha 0aze
OCHOBHOTO 001€ero o6pa3oBanus ¢ yueToM TpeboBaHHH (erepatbHBIX roCy apCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB M MONy4aeMoil IPOGhECCHH WITH CIELUATLHOCTH CPEIHEro
npodeccHoHaNbHOro 06pazoBaHus (MUCEMO JlenapramMeHTa rocyIapCTBEHHON MOMUTHKH
B cepe nmoaroToBku pabouux kaapos u IO MunoGpuayku Poccuu ot 17.03.2015 Ne
06-259).

Conepxanue nporpaMMbi OY]J1.04 MaremaTuka HalpaBleHO Ha JOCTHXXCHUE

CJICAYIOIINX neJieu:

* obecrnieuenre C(OPMUPOBAHHOCTH IPEJCTABIECHUH O COLMANBHBIX, KYIbTYPHBIX H
UCTOPUYECKHUX (paKTOpax CTAaHOBJIEHUS MaTEMATHKH;

* obecneuenre cOPMHUPOBAHHOCTH JIOTHYECKOT0, AJITOPUTMHIECKOIO H MaTeMaTHye-
CKOT'O MBIIIIJICHHUS;

* obecneuenre cHOPMUPOBAHHOCTH YMEHHH NPUMEHATD IIOIyYeHHBIE 3HAHUS IIPU pe-
LICHUH pa3JIMYHbIX 3a7a4;

* obecnieueHue CPOPMUPOBAHHOCTH NPEJCTABIEHUH O MaTeMaTHKe KaK 4acTd ofre-
YeJIOBEUECKOH Ky/IbTYpPbl, YHUBEPCAIEHOM SI3bIKE HAYKH, IIO3BOJISIOIIEM OIMCHIBATh

M U3y4YaTh peasibHbIe MPOLIECCHI U SBICHHSI.



B nporpaMmy BKJIFOYEHO COZEpKaHHe, HallpaBjieHHOe Ha (JOPMHPOBAaHHE y CTYICHTOB
KOMIIETEHIIHH, HCOGXO,H;HMHX misi kadectBeHHoro ocBoeHus OII CIIO na 0aze
OCHOBHOTO 00mero o0Opa3oBaHUs C IOIy4YeHHEM CpeiHero obmero obpa3oBaHus;
IpOrpaMMBl  ITOJTOTOBKM KBaJH(HIUPOBAHHBEIX pabouuX, CIIyXalMX; IPOrpaMMBI
HOAroTOBKH crienuanucToB cpeaunero 3seHa (IIIIKPC, ITICC3).

IMporpamma yveOHOW mucnumuveel OV Jl.04MatemaTrika SBJISI€TCS OCHOBOM JUIst
pa3paboTku pabodrMx MporpaMM, B KOTOPBIX IpoQeCcCHOHANbHBIE 00pa3oBaTebHbIE
OpraHM3alli¥, peanu3yionue o00pa3oBaTeNbHYI0 IPOrpaMMy CPEJHEro  OOILEro
o6pasosanus B npenenax ocsoeHus OIT CIIO na 6a3e ocHOBHOTO obmero oopa3oBaHus,
YTOYHSIOT COZep)KaHHe y4yeOHOro Marepuana, IIOCIEJIOBATENBHOCTh €ro H3Yy4YeHHs,
pacrnpejieiieHie y4eOHBIX 4acoB, TeMaTHKy pedepaToB, BUbI CAMOCTOSATENBHBIX paboT,
yuuThiBasg crenudUKy [porpaMM TOJArOTOBKM  KBaIMQHMIMPOBAHHBIX  paboymX,
COyXallMX M CIENHAIACTOB CpeJHEro 3BEHa, OCBaWBaeMOH mpodeccuu MM
CIIEIAATBHOCTH.

[Tporpamma MOXET HCIIOJTE30BaThHC JIPYTUMH 1po¢heCCHOHAIBHEIMH
06pa30BaTeNbHBIMA OPraHU3AMAMH, PEAIU3YIONHMA 00pa30BaTENbHYIO IPOrpaMMy
cpemHero obuero obpaszoBanus B npenenax ocBoeHus ocHoBHOM OIT CIIO na Gase

ocHOBHOTro 0611eT0 o6pazosanus (IINIKPC, ITICC3).

1.IIACIIOPT PABOYEN ITPOTPAMMBI
1.1. Obnacme npumenenus paboqed npozpamMmpl: peATH3ANHA  OCHOBHOM
npodeccrioHanbHoi obpasoBarensHol mporpammel CIIO na 6asze ocHOBHOro 00IuIErO
006pa3oBaHUs C OIHOBPEMEHHBIM IIOJYYEHHEM CpelHero obmero oOpa3oBaHHs U B
coorBerctBu ¢ ®I'OC CIIO no cnenmansHoct CIIO 35.02.02 Texnomorus
JIeCO3aroTOBOK.

Pa6ouas mporpamma y4deOHoi mucrmmiunael OY .04 MaremaTHKa sBISETCS YacThIO
nmporpaMMmbl  TOATOTOBKM ~ creranuctoB  cpeqnero 3seHa (IIMMICC3) mno pmanHOiM
crenManbHOCTH W paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero
o0pa3oBaHHs, NPEIBABISEMBIX K CTPYKTYpe, COJAEPKaHHIO M pe3yJbTaTaM OCBOCHUS

yuebGHoit aucuumiuael OY .04 MaTtemaTtrika, 1 B COOTBETCTBHM ¢ PeKOMEHIALMAMHU IO
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OpraHM3alli¥l IOJy4eHHs CpefHero ofmero obpa3oBaHWs B IpefelaX OCBOSHHS
00pa3oBareNbHBIX MPOrpaMM CPEeIHEro MHpodeCCHOHATBHOTO obpa3oBanmss Ha Oa3ze
OCHOBHOTrO 001mero o6pa3oBanus ¢ yueToM TpeGoBaHwuii @enepanbﬂmx roCy1apCTBEHHBIX
00pa3oBaTe/bHBIX CTAHAAPTOB M IMOIy4aeMOH TPOMECCHH MM CHeNHaIbHOCTH CpemHero
npodeccHoHaNBHOroO 06pa3oBanus (muceMo JlenapraMenTa roCyIapCTBEHHOU ITOJINTHKH B
chepe moxroroBku pabounx kaapos u 10 Munob6prayxu Poccuu ot 17.03.2015 Ne 06-
259).

Pazpaborana Ha OCHOBE IpPHMEpPHON NpPOrpaMMEI 001eobpazoBaTenbHON  yue6HOi
AUCUMIUTHHEI MarteMaTrKa:anrebpa ¥ Hadaga MaTeMaTHYecKOro aHaJIN3a;TeOMETPHS IS
NPO(ECCHOHANBHBIX  00pPa30BaTENbHBIX — OpraHU3aLHiA aBropa bammakosa M.H.,
onobpennoit ®I'AY «DPHPO» Munobpuayku Poccum, 2015, c YYETOM TEXHHYECKOI'O

IpOQHUIIs 0JTy4aeMoro NpoheccHOHAILHOro 06pa3oBaHHsl.
1.2 MecTo y4eGHOI JHCUMILIMHEI B y4eGHOM nuiane

VYueGHas JIUCITUILTHHA OV]1.04 «MaremMaTuka» BXOIHUT B COCTaB
0011e00pa30BaTeNbHEIX  yUeOHBIX AMCUHMILIMH, (OPMHPYEMBIX M3  00S3aTelIbHBIX
npeaMeTHsix obsacteir ®I'OC cpepnero obiero oOpazoBaHusi, s CHEelHaIBHOCTEH

CIIO TexHH4ecKOro mpoduis.
1.3 PesyibTaThl 0OCBOEHHS Y4eOHOH QHCHHMIMHEI

B pesynbrate ocBoeHMS yueOHON AMCUUILTUHET 06YYAIOLIAHCS TOMKEH YMeTh:
* BEINOJNHATE  TOX/AECTBEHHEIE NpPe0Opa3OBaHMs — BHIPAXKEHMIA, CoJiepKalux
CTCIICHHBIC,  IIOKAa3aTENbHBIC, JIOTADU(MHUYECKHE M  TPHIOHOMETPHYECKHE
BBIPQ)KEHHUS.
o CTpouTs rpadMKM  CTENEHHOH, IOKAa3aTeNBHOM, norapupmMuyuecKkor U
TPUTOHOMETPUYECKUX (DYHKIIH.
e Pemiate npocreiiline ypaBHeHHS U HEPaBEHCTBA, COJEPIKALLUE CTEIIeHHEIE,

TOKa3aTelIbHbIE, JIOTapH(MUYECKHE 1 TPUTOHOMETPHUIECKHE (hyHKIIHH.



« I300paskaTh reoMeTpuyeckie (GUTYphl HA YepTeske W IIPOU3BOIUTE npocreiiime
IIOCTPOEHUS Ha TUIOCKOCTH.
o BBIIONIHATL  Omepalu HaJ BEKTOpaMM M IOJNB30BATHCS CBOMCTBAMH 5THX
oIepalui.
B pesynbrare ocBoeHMs y4eOHOM JUCHUILIIMHEI 00YYalONHIiCS [OIDKEH 3HATD:
* CBOMCTBA apr(PMETHYECKOI0 KOPHS HATYPAJIbHOH CTEIEHH;
e CBOMCTBA CTENIEHHU C PAllMOHAIBHBIM ITOKA3aTeIeM;
* CBOHCTBA JIOrapr()MOB U OCHOBHOE JIOTapU(PMHUUECKOE TOKIECTBO;,
¢ OCHOBHBIE TPUIOHOMETpHUIECKHE (HhOPMYIIEI;
o TabJIMIy IPOM3BOHBIX dJIEMEHTAPHBIX (yHKIIMIL;
* AKCHOMBI CTEPEOMETPHH, OCHOBHBIE IOHATHS M YMeTh IIPUMEHATh HX IpH
pelIeHn: 3a1a4
Lenvio usydenns mucuumumiasl OY .04 MaremaTtuka siBisercs ¢dopmupoBanue y
CTYIAEHTOB OOIMX M NPOhECCHOHAIBHBIX KOMIIETEHIHH, HEOOXOIMMbIX TSt
kayectBeHHOro ocsoeHus OII CIIO wHa 6ase ocHOBHOTO 06uiero o6pa3oBaHHs C
IOJTy4eHHeM CPeIHEro o0Iero o6pa3oBaHust — MPOrPaMMBI IOATOTOBKH CIIELHATHCTOR
cpemero 3BeHa (INIKPC, IIIICC3), HeoOXOOUMBIX IS OCYIIECTBIICHHSI
NPOGECCHOHANBHON JIEATENBHOCTH OyyIero CrenuManucTa Ha OCHOBE OBITANCHHS
COEPKaHMEM JNUCUMILIMHBL OOIiMe [eNd H3y4eHHs MaTeMaTHKM TPaJULHOHHO
peanusyroTCa B YEThIPEX HaNpaBJeHHAX — oOllee HpeacTaBlIeHHe 06 MAesX U MeToax
MaTeMaTHKH, UHTEJUIEKTYalbHOe Pa3BHTHE, OBJAJIEHHEe HEOOXOIUMBIMH KOHKPETHBIMH
3HaHMAMH M YMEHHUSMH, BOCIIUTATEIEHOE BO3EICTBHE.
3adauu no obecneuenuio docmudicenus yenu:
* (opMHpoBaHHe IPEJICTABIEHUH O COLMAIBHBIX, KyIbTYPHBIX M HCTOPHIECKHX
(hakTOpax CTAaHOBJIEHHS MATEMATHUKY;
® PasBHTHE JIOTHYECKOT0, AITOPUTMHIECKOTO ¥ MATeMaTHIECKOTO MBIIIIICHHS;
® OBJaJiecHHe MaTeMaTHYECKHMMH 3HAHUAMH UM YMEHMSMH, HEOOXOIHMBIMHM B
TIOBCE/THEBHOM JKU3HH, [UI M3YYEHHsS CMEXHBIX €CTE€CTBEHHOHAYYHBIX NMCLHMIUIAH Ha

0a30BOM ypOBHE M JUCLMILUIMH Npo(eCcCCHOHATBHOIO IUKIA, JUIS IOy YEeHUSI



o0pa3oBaHus B 00/IacTAX, He TPeOyOMuUX yriyOaeHHOH MaTeMaTHUECKOM MOATOTOBKY U
IIPUMEHEHHMS 10y YCeHHBIX 3HAHUH NIPU pellleHHH pa3IMYHbIX 33134,

® BOCIHMTAHHE CpPEIACTBAMHM MAaTEMaTHKH KYJbTYpPhl JIMYHOCTH, ITOHUMAHWSI
3HQYUMOCTH MAaTeMaTHKH JUI HAy4YHO-TEXHHYECKOIO IIPOrpecca, OTHOIICHHUS K
MaTeMaTHKe Kak K 4acTH OOIeYeIoBedecKoil Ky IbTyphl, YHHBEPCATIBHOM sA3bIKe HAayKH,
ITO3BOJIAIOIIEM OIKUCBIBATE U U3Y4YaTh peabHBIE MIPOIECCH] U SBJICHHUS.

Oceoenue codepacanun yuebnoii oucyuniunvr OV/.04 Mamemamuxa obecrieunBaet
JIOCTH)KEHHE CTYIEHTAMHU CIEAYIOIIUX Pe3yibmamos:

JIUYHOCIHDbIX:

JI1.chopMHUPOBAHHOCTE TPENCTABIEHHH O MaTeMaTHKe KaK yHHUBEPCAIBHOM S3BIKE

HAyKH, CPEJICTBE MOJICIUPOBAHUS SIBIIEHHH M MPOLECCOB, 00 HIesX M MeTomax

MaTeMaTUKH;

JI2 moHuMaHWe 3HAYMMOCTM MAaTeMaTHKH M HAyYHO-TEXHMYECKOTO Iporpecca,

cpOpMHPOBaHHOCTH OTHOIIEHHS K MaTeMAaTHKE KaK K 4acTH O0OIIederoBevecKoi

KyJIbTYpPBl Yepe3 3HaKOMCTBO C HCTOpWel pa3BUTHS MAaTEMATHKH, 3BOJIOLUEH

MaTeMaTHYeCKUX HIEH; |

JI3 pasBuTHE JIOTMYECKOTO MBINUIEHHS, MPOCTPAHCTBEHHOTO BOOODaXKEHMS,

AJITOPUTMUYECKOM KyJIETYpBl, KPHTHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOIUMOM JUIsl

Oynymeli npodeccHOHANIBHONW MIESATENBHOCTH, IJIsi MPOMOIDKEHHS 0Opa3oBaHHS U

camo00pa3oBaHus;

JI4 oBnazieHMe MaTEMaTHYECKUMM 3HAHUAMH W YMEHHSMH, HEOOXOJUMBIMH B

IIOBCEHEBHOM JKH3HM, JUIS OCBOCHHS CMEKHBIX €CTECTBEHHOHAYYHBIX JHUCLMILUIMH H

AUCLUIUIMH IPO(pEeCCHOHANBHOTO IUKJIA, JUIS HOTyYeHHs 00pa3oBaHus B 00/1acTsIX, HEe

TpeOyIoIMX yrilyOJIeHHON MaTeMaTHYeCcKOi OJTOTOBKH;

JI5 roToBHOCTB M CIOCOOHOCTH K 0OpPa3oBaHMIO, B TOM YHCIIE camMo00pa30BaHuIO, Ha

NPOTSDKEHUM BCEH XKM3HM; CO3HATEIBHOE OTHOLIEHHE K HEelPepBIBHOMY 00pa30BaHMIO

KaK yCIIOBHIO YCIIEIITHOM NPpO(eCcCHOHANBHON 1 00IIEeCTBEHHOM /e TeILHOCTH;

JI6 roTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATENIHOH, TBOPYECKOHM M OTBETCTBEHHOM

JCATECIBHOCTH,



JI7 TOTOBHOCTE K KOJUIEKTHBHOM pabore, COTPYAHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOiH, y4ebHO-HCCIIeI0BATENBCKOM, TPOEKTHO
U IpYyTUX BUAAX JeSTETbHOCTH;

JI8 orHOIIEHHE K NMPOGECCHOHATBHOMH JEATENBHOCTH KaK BO3MOXKHOCTH Y4acTHS B
PEIICHAH JINYHBIX, OOLLECTBEHHBIX, TOCYIAPCTBEHHBIX, OGIIEHAIHOHANBHBIX IPOGIIEM;
Memanpeomemubix:

M1 ymenue caMOCTOSTENBEHO ONpPENENTh LENU AEATETbHOCTH M COCTABISATH ILIAHEI
ACSTENIHOCTH; CaMOCTOATEILHO OCYIIECTBIATh, KOHTPOIHPOBATE W KOPPEKTUPOBAThH
NEATENIHOCTD;  MCIIONB30BAaTh BCE BO3MOXHBIE PECYpCHl Ul JOCTHKEHHS
MOCTABJICHHBIX IleNIell M peanv3alMy IUIAHOB JIeATebHOCTH; BHIGHPATh YCIELIHbIE
CTpaTervu B Pa3IMYHBIX CHTYALIMIX;

M2 ymeHue NpoayKTUBHO 0OmIAThCsS M B3aHMOAECHCTBOBATH B IIPOIIECCE COBMECTHOM
AEATENIBHOCTH, YUMTBIBATE TTO3ULUM IPYTHX YYACTHUKOB JEATENBHOCTH, SQ(EKTUBHO
paspemarb KOHQIIHKTHI;

M3 Bnajenue HaBBIKAMU [1O3HABATENBLHOM, Y4eOHO-HMCCIIEIOBATEBLCKOMN U IIPOEKTHOM
ACATENIbHOCTH, HAaBBIKAMH paspelleHus IpodiieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIEHOMY IOMCKY METONOB PEIeHHUs NpPaKTHYeCKUX 3ajiay, NPUMEHEHHUIO
Pa3IUYHBIX METOJIOB ITO3HAHKS;

M4 TroTOBHOCTE U  CIOCOOHOCTE K  CaMOCTOSTENHHOM — MH(MOPMALHOHHO-
T03HABATENIBHOH MESITENIBHOCTH, BKIIOYAs YMEHHE OPHEHTHPOBATHCH B Pa3HYHBIX
MCTOYHHKaX  HMHQOpMAlyWK, KPUTHYECKH OLEHHBATH W  HHTEPHPETHPOBAThH
HUH(OPMALIHIO, NTOYyIaeMYIO M3 Pa3sIHYHBIX HCTOUHHKOBR,

M5 BnaneHue S3BIKOBBIMU CPEACTBAMH — yMEHHE SICHO, JIOTHYHO M TOYHO H3JIAraTh
CBOIO TOYKY 3PEHHS, UCIIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPE/ICTBA;

M6 BnazieHe HaBBIKAMHM TTO3HABATENBHONW pe(IeKCHM KaK OCO3HAHUS COBEpIIAEMEIX
AEUCTBHUI M MBICTUTENLHBIX IPOIIECCOB, HX Pe3yJIBTATOB M OCHOBAHMH, TPAHHL CBOETO
3HaHMS ¥ HE3HAHMUS, HOBBIX [MO3HABATENIFHBIX 33/1a4 U CPEJICTB UX JIOCTHKEHHUS,

M7 neneycTpemieHHOCTh B TOMCKAaX M NPHUHSITHH PEIUEHUH, COOOPAsHTEIBHOCTD U
UHTYHIMs,  Pa3sBUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABIEHMH;  CHOCOGHOCTH

BOCIPHHUMATE KPacoTy U FapMOHHUIO MHUPa;



npeomemmuIx:

I11 cchopMUPOBAHHOCTD TPEICTABNCHMH O MATeMATHKe KaK YacTH MHPOBOIL KYJIbTYpPbI
U O MeCTe MaTeMaTHKH B COBPEMEHHOH LMBMJIH3AIMH, O crocobax OMHCaHHs Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUH pPeaJIbHOI'O MHpa,

2 cdopMHpPOBaHHOCTE NpENCTAaBIEHHH O MATEMATUYECKHX IIOHATHAX KaK o
B)XHEHIINX MaTeMaTH4eCKUX MOJIEJIAX, TIO3BOJISIONINX OMUCHIBATE M M3yYaTh pa3HbIE
NPOLECChl M SBIEHHS; MOHHMaHWE BO3MOXXHOCTHM aKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYEeCKHUX TEOPHUid;

[I3 BrnajeHue MeTomamMM JOKa3aTeNbCTB M AFOPUTMOB pEINEHHSA, YMEHHE UX
IPUMEHSTE, IPOBOAUTE JOKa3aTeIbHBIE PAcCYKICHUS B XOJI€ PEIeHHUS 33,14,

II4 Bragenne  crTaHAapTHRIMM — NPUEMaMM  pELIEHHS  PalMOHATBHBIX W
MPPAlMOHAIBHbIX, TOKAa3aTeNbHbIX, CTENEHHBIX, TPHTOHOMETPUYECKAX YpPaBHEHUI H
HEpaBeHCTB, MX CHCTEM; HCIIOJIB30BaHME FOTOBBIX KOMIBIOTEPHBIX IPOTPAMM, B TOM
4pciae JUIi TOWCKA IIyTH PpEINeHHs W HWUIOCTPAllud pelleHHs YpaBHEHHi u
HEepaBEeHCTB;

I15 cdopmupoBaHHOCTE HperCTaBieHui 00 OCHOBHBIX IOHSTHSX MATEMATHYECKOTO
aHaJIM3a U X CBOMCTBAX, BIAJICHHE YMEHHEM XapaKTepU30BaTh

I16 nosenenue PyHKIMMN, HCTIONB30BAHKE MIOTYYEHHBIX 3HAHUH JIsl ONIMCAHHS
aHaJIM3a peajbHbIX 3aBUCUMOCTEH;

I17 BnageHne OCHOBHBIMH ITOHATHIMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPHIECKUX (PUIypax, MX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHHUS
pacno3HaBaTh Ha YepTeXkax, MOJIENAX U B PEaIbHOM MHpE reOMeTpHYECKHE (QHUIypEI;
NPHMEHEHHE U3YYEHHBIX CBOMCTB reOMeTpUUecKHX QUryp u GopMyII ISl peIleHus
reOMEeTPHYECKHUX 3a/1a4 M 33/1a4 C NPAKTHYECKUM COAEPIKAHHEM;

I18 chopmHEpoBaHHOCTE NpeCTaBIeH M O MPOLECCAaX U IBICHUIX, HMEIOIIHX
BEPOSITHOCTHBIM XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEabHOM MHpe, 00
OCHOBHBIX TIOHATHSX 3JIEMEHTApHOM TEOPUH BEPOSTHOCTEM; YMEHUM HAXOIUTH U
OLICHUBATh BEPOATHOCTH HACTYIIJIEHHs] COOBITHH B MPOCTEHIINX IPAKTHIECKHX

CHTyallusAX U OCHOBHBIC XapaKTCPHCTHKH cnyqaﬁme BCIIMYHH,
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19 BJIaICHHE HaBbIKaMH HCIIOJB30BAHHUS I'OTOBBIX KOMITBIOTEPHBIX IIporpamMm npu

pelleHu  3a/1ay.

2 COAEPXKAHME YYEBHOM JUCHUILINHBI «MATEMATHKA»

Bsenenue

Martematika B HayKe, TeXHHKE, 9KOHOMUKE, HHPOPMALHOHHBIX TEXHONOIUSX H pak-
THYECKOH JesiTeNbHOCTH. Ilenn W 3amaum W3ydeHuss MaTeMaTHKu IIpH  OCBOEHHH
npodeccuii CITO u cnenuansrocreit CITO.

AJITEEPA
Paszeumue nonsmusa o yucie

Ienbie u panmoHanmbHBle 4uucna. JleHCTBUTENbHBIE YHCIIA. Ilpubnusicennovie
eviuucnenus. Komnnexcnoie yucna.

Kopnu, cmenenu u nozapugmo

Kopuu n crenenn. Kopuu HaTypanbHo# cTenenn u3 ducna u ux cpoiicrsa. CTEmeHH ¢
PallHOHANBLHBIMH TI0Ka3aTENIMHU, X CBOMCTBA. CTeNeHu ¢ elCTBUTEILHBIMY OKA3aTe-
nsmu. Ceoticmea cmenenu ¢ deticmeumensvrvim nokazamenem.

Jlorapudpm. Jlorapupm umcaa. OcHoBHOE Jorapu()MUIECKOe  TOXKECTBO.
Hecsatuynble 1 HaTypanbHble Jlorapumel. IIpaBuia neicTByii ¢ norapumamu. [Tepexon
K HOBOMY OCHOBaHHIO.

IIpeoGpasoBanue ajareGpanyecKux BLIpaKeHHil. IIpeobpazoBan¥e palyoHaILHEIX,
MPPallMOHAJIBHBIX CTETICHHBIX, OKa3aTeNIBHbIX U IOrapH(pMHUYECKHX BEIPasKeHHil,
IIpuOnKeHHEIE BRIYMCIICHHS M PEIIEH s TIPHKIIA{HBIX 3a71ad.
Pemienue norapuMuueckux ypaBHEHHIA.

OCHOBBI TPUTTOHOMETPUU

OCHOBHBIE TTOHSTHS

Panuanuas mepa yria. Bpamarenshoe gsmkenne. CHHYC, KOCHHYC, TAHTEHC H KOTAH-
TeHC YHucClIa.

OcHoBHEIE TPHTOHOMETPHYECKHE TOXKIECTBA

11



@opmyisl npuBeneHuss. OPMyIIbI CIOKEHHMS. ®opMyJtel ynBoeHus Popmynst nono-
BUHHO20 yaia.

IIpeoGpasoBanus npocTeiiiumx TpUroHoMeTpHYeCKIX BBIpaXKEHHH

IIpeoGpasoBanue CyMMBI TPHIOHOMETPHYECKHX GyHKIMiE B mnpousBeneHue wu
MPOU3BENICHUS. B CyMMY. Beipaoicenue mpueonomempuveckux pynryuii Yepez mauzenc
HONOBUHHO20 ap2yMeHmA.

Tpuronomerpuyeckue ypaBHeHHs U HepaBeHCTBA

Ipocrefimme Tpuronomerpudeckue ypasuenus. Jlpocmeiiuue mpu2oHoMempuuecKkue

HepaeeHcmaa.
O6partHsle TpHroHOMeTpHYecKre (yHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTEeHC.

OYHKILIMU, UX CBOMCTBA U T'PA®UKU

Qynkuud. OOnNacTs oONpeleNeHHs W MHOXECTBO 3HAYCHHUIL rpaduk ¢GyHKIMY,
NOCTPOEeHHEe rpadMKOB (DYHKIHUI, 3a[aHHBIX PA3THYHBIMEA CTIOCOBAM.

CBoiictBa (pyHKUMH. MOHOTOHHOCTB, Y€THOCTD, HEYETHOCTS, OrPaHMYEHHOCTE, [IEPHO-
auaHOCTh. IIpoMexyTku Bo3pacTanuss W yOwIBaHHS, HaubGONbIIEe M HAMMEHBIICE
SHAaYeHMs,  TOUKH  OSKCTpemyma.  I'paduueckas — wurepmperaums.  IlpuMepst
(pyHKLIMOHAIBHBIX 3aBHCHMOCTEH B PEATbHEIX IPOLIECCAX U SBICHHSX. Apudmernueckue
omepanuu Hax QyHkumaMH. CroxHas —QyHKUUS (xomnosunws). Ionsmue o
HenpepvlBHOCMU DYHKYUU.

Obpatnbie bynkuuu. Obracmo onpedenenus u obnacmo  3naueruis obpammoii
Gymxyuu. I'paghux o6pamnoii pynxyuu.

Crenennsle, nokasateibHsle, JorapupMHUIECKHe U
TpUrOHOMeTpHYeckue PpyHKuuu. OGpaTHbIe
TPUTOHOMETpHUYECKHE (QYHKIHU

Onpenenenus GpyHKumii, ux cBOKCTBa M rpaduKy.

IIpeoGpasoBanus rpaduxos. IlapamtensHeii mepeHoc, CHMMETPHSI OTHOCHTEIHHO
Ocell KOOpAMHAT M CHMMETPHS OTHOCHTEJIBHO Hayaja KOOpJIUHAT, CHUMMETPHS
OTHOCHTEJIHO MPSMOH Y = X, PACTSDKEHHE M CKATHE BOJb OCel KOOPIHHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIUDA

IlocegoBaTebHOCTH. Cnocober  3amanms u CBOMCTBA  YHCIIOBBIX
nocneoBaTesbHocTel. [lonamue o npedene nocnedosamensnocmu. Cywecmeosarue
npedena  MOHOMIOHHOU — OZPAHUYEHHOU  NOCNedo8amensHOCHL. CymmupoBanue
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nocjienoBaTenbHOCTed. beckoHedyHo yObIBaomas reoMeTpudYecKas INPOrpeccHs U ee
cyMMa.

IIponsBognas. IloHATHEe O TNpoM3BOAHOH (YHKUMH, €€ TIeOMEeTPHYECKH WU
pusnyeckuit cMmeici. YpaBHeHHMe KacaTenbHOM K rpaduky ¢yHkiuu. [IpomssogHbie
CYMMBI, Pa3sHOCTH, NPOHU3BEICHHs, 4acTHbIe. [IpOM3BOIHbIE OCHOBHEBIX 3JIEMEHTapHBIX
¢Gynxumii. TlpiMeHeHHe NPOM3BOMHOM K HCCIENOBAaHHMIO (YHKIHA MW IMOCTPOCHHIO
rpadukos. /Ipoussoonvie 06pamHuoil hyHKyUU U KOMNOZUYUU YHKYUU.

IIprMepBl MCIIONBE30BaHMsl TTPOU3BOJHOM U HAaXOXKIEHHUS HAWIYYIero peleHHs B
NpUKIaJHBIX 3a7a49aXx. Bropas npousBoaHas, ee reoMeTpuuecKuii 1 (hH3HUYECKUN CMBICIL.
Haxosxnenne cKopocTH JijIs Ipoliecca, 3aJaHHOro (GopMyI1oi U rpadukoMm.

IleppooOpasnas u wmHTerpan. IIpuMeHeHHe onpeneneHHOro WHTerpana s
HaxOXJEHUs IUIOAnM KpuBOJuHeWHoW Tpaneuun. ®opmyna HeroTona—IJleiibuuna.
[Tpumeps! IpUMEHEHHs UHTEIpajia B (U3HUKe U I'€OMETPHUH.

YPABHEHWA 1 HEPABEHCTBA

YpaBHeHuss H cHCTeMbl YypaBHeHHH. PauuoHanbHble, HpparOHAIBHEIE,
II0Ka3aTeNbHbIe U TPUTOHOMETPHIECKHE YPaBHEHUS H CHCTEMEL.

PaBHOCHUIBHOCTE YpaBHEHHH, HEPaBEHCTB, CUCTEM.

OcHOBHEIE ITpUEMBI UX perileHus (pa3noxeHne Ha MHOXKHTEH, BBeIeHHEe HOBBIX HEH3-
BECTHBIX, IIOJICTAHOBKA, rpadHuecKuii MeTox).

Hepagsencrsa. PanonaneHele, MppallMOHAIBHBIE, IIOKA3aTENIbHBIE U MPUcOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI X PEIICHHUS.

Hcenonb3oBanne cBoicTB H rpadgpukoB GyHKUMH NpH pelmieHHMH YpPaBHEHHH H
HepaBeHcTB. Meron wuHTepBaioB. M3o0paxkeHne Ha KOOPAWHATHOM IUIOCKOCTH
MHOKECTBA PeIIeHUH YpaBHEHUI 1 HEPABEHCTB C JABYMs MIEPEMEHHBIMH H HX CHCTEM.

Ipuxnaousie 3a0auu

IIpuMeHeHHEe MaTeMaTHYECKHX METOIOB JUIs pelIeHHs COAEpKATEeNbHbIX 3a/1a4 U3 pas-
JIMYHBIX 00J1acTell HayKH M IPaKTHKH.

HnTepnperanus pe3yJsibTara, y4eT pealbHbIX OTpaHMYEHUH.

KOMBHUHATOPHKA, CTATUCTHUKA W TEOPH BEPOSTHOCTEM
DneMeHThl KOMOMHATOPHKH

OcHOBHBIE TIOHATHS KOMOMHATOpDHMKH. 3ajauyd Ha IIOJICUET 4YHCIa pasMEeLICHHIH,
HIepecTaHOBOK, coueTaHuil. Pernenue 3amau Ha nepebop BapuanToB. @opmyna GHHOMA
Heiorona. CBoiicTBa OHHOMHHAIBHEIX KO3 dumueHnToB. Tpeyronsuuk ITackais.

JIeMeHTHI TECOPUH BEpOHTHOCTeﬁ

CobpITHe, BEpOATHOCTH COOBITHSA, CIIOKEHUE H YMHOXEHHE BeposiTHOCTel. [Tonamue o

Hezagucumocmu cobvimuii. [JUCKpemnas ciy4ainas 6enuduna, 3aKoH ee pacnpeoeneHus.
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Hucnoevie xapakmepucmuku OUCKpemHOU ciayuauHou eenuyunst. Ilonamue o 3axowue
bonvuiux yucen.

DOneMeHTBl MaTeMaTHYECKOM CTaTHCTUKH

IIpencraBneHue AaHHBIX (TaONHIBI, JUAarpaMMbI, TpaUKH), 2eHepanbHAs COBOKYN-
Hocmb, 8blbopKa, cpedHee apugmemuueckoe, meouana. Ilonamue o 3adauax mamema-

MUYECKOU CIAmMUCMUKU.
Pewenue npaKkmuvyecKux 3a0ay ¢ NpUMeHerHUemM 6epOANMHOCHIHbIX Memoooe.

I'EOMETPUA

Hp}Lsze U NIOCKOCmu 6 npocmpaHchiee

B3anMHOe pacrosioxxeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamiensHoCTh mpsamMoit u
mockoctd. [lapannensHocTh 110cKocTel. IlepneH UKy IspHOCTh MPSIMOH U INIOCKOCTH.
[lepieHOUKYISp U HAKJIIOHHAs. YTOJ MEXIY IPSIMOH M IUIOCKOCTBIO. J[ByrpaHHslil yrou.
Yron Mexay miockocTsaMu. [lepneHauKyIsipHOCTE ABYyX IIOCKOCTEH.

I'eomerpuyeckue mpeoOpa3oBaHus  IMPOCTPAHCTBA:  IApaJUIENbHBIM  IEepeHoc,
CHMMETPHSI OTHOCHTENIBHO INIOCKOCTH.

[TapannensHoe npoeKkTupoBanue. Ilnowads opmozonanvrou npoexyuu. 3o0paxenue

IIPOCTPaHCTBEHHBIX QUTYP.

MHororpaHHUKH

Bepumnsl, pebpa, rpaHu MHOrorpaHuuka. Pazeepmxa. Muozozpannwvie yanol. Buiny-
kavle MHozoepanuuku. Teopema Jiinepa. |

[Mpusma. Ilpsimas u nakronnas npusmMa. [lpaBunenas npusma. [Tapannenenunen. Ky6.

[Tupamuna. [TpaBuneHas nupaMua. Y cedeHHas nupaMuaa. Terpasap.

Cummerpuu B KyOe, B napajuienenunese, B npusme u nupamue. Ceyenus

Ky0a, IpU3MBI ¥ ITUPAMHUJIBI.

[IpencraBieHue O NMpaBUIBHBIX MHOTOTpaHHMKaXx (TeTpasipe, Kybe, okrasjpe, none-
KasJ[pe U UKOca3ape).

Tenau I[MOBEPXHOCTH BpallICHHUA

[uiuszap 1 KoHyC. Y cedueHHbIH koHyc. OcHOBaHMe, BBICOTa, OOKOBast IOBEPXHOCTH, 00-
pasyromias, pazBepTka. OceBble ceYeHHs U CeUeHHs, apajliebHble ocHoBaHuIo. Illap u
cepa, ux ceuenus. KacarenpHast II0CKOCTh K chepe.

W3MepeHus: B TeOMETpHU
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O6mBeM 1 ero usMmepenue. Murerpanbnas hopmyiia o0beMa.

®opmyiibl 00beMa Kyba, MpAMOYTONBEHOTO Mapajlleenunena, MPU3MBIL, LATHHIPA.
®opmyJisl 00beMa MUPaMuJIbl U KoHyca., PopMyIIbl IUIOMAIH TOBEPXHOCTEN MIHHIPA 1
KoHyca. @opMyJibl 00beMa 1mapa | Iiomanu chepsl.

[Tomo6ue Ten. OTHOLIEHUS IUIOLIAIeH MOBEPXHOCTEH M 06HEMOB MOAOOHBIX TeJL.

KoopauHaTs! ¥ BEKTOPEI

[IpsimoyronbHasi (JekaproBa) cuCTeMa KOOpAMHAT B mpocrtpaHcTBe. Popmyna
PacCTOSIHUA MEXTY JIByMsl TOYKaMH. Y paBHEHHsI CHepBl, m1ockocmu u npamoil.

Bexropsl. Monyne BexTopa. PaBeHcTBO BekTOpoB. Clio)keHHEe BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4MCI0. Pasno)eHue BEKTOpa IO HANpPaBIEHHSIM. YTOJ MEXIy AByMs BEK-
topaMu. IIpoexnus BekTopa Ha ock. Koopauuats! BexkTopa. CKaJisipHOE IIPOM3BEIECHHUE
BEKTOPOB.

Hcrnone3oBaHHe KOOpAWHAT M BEKTOPOB TMPH pEIIeHHH MAaTEeMaTHYECKUX H
IPUKIaAHBIX 3a/1a4.

3. TEMATHYECKOE IINTAHUPOBAHME c yuetom npoduist yueGHOI
JUCHUILUTHHBL

TEXHUYECKUU ITPO®UJIb ITPOPECCUOHAJILHOI'O OBPA30BAHUS

IIpu  peasmsanuum  comepkaHus  00mIeo6pas3oBaTesILHONM  yueGHOM
nucriunnuael «MaremaTruka: anrebpa ¥ Havalsla MaTeMaTHYeCKOTO aHAJIN3A;
reomerpus»» B 1mpenesax ocBoenuss OII CIIO ma 6ase ocHoBHOrO 00IIIETO
obpadoBaHHMs C IIOJIydeHHeM cpenHero obmero obpasosanusa (IIIIKPC,
[TIICC3) makcumanbHast yueOHAasaA HArpy3Ka 00y4aloIuXCcs COCTABIISIET:

* mo crermuaygbHocTAM CIIO TexHHYeckoro M CoOMAIBHO-9KOHOMMYECKOTO
npoduneit — 351 vac. I3 uux aynuropuas (ob6sisaTesbHas) Harpyska
oOyJaloIIuxcs, BRJIOYAS IIpaKTUYECKHWe 3aHATHA, — 234 wuaca;
BHeayJIUTOPHAas caMoCTosATeJIbHAA paboTa cTyaeHToB — 117 yacos.

NMPUMEPHbIA TEMATUUYECKWUI NAAH

Buj yuebnoii paborsi KoaunvecTBo 4acos
IIpoduau npodeccuoHaNBLHOrO

o0pazoBaHusA )

TeXHHYeCKHi TeXHHYECKHI

AynuropHsie 3ansaTus. Coaep:xkanue Ilpodeccun CIIO | CnenuansHoCTH

obyueHus Clio

Beenenue 4 2
PazButne moHATHS O YHCIIE 12 10
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Kopuw, cTenenn u norapudme 30 28
IIpsiMble ¥ MIIOCKOCTH B POCTPAHCTBE 24 20
KombuHaTopuka 16 12
KoopauHath! # BEKTOpEI 22 16
OcCHOBBI TPHTOHOMETPHH 33 31
DyHKIMH H rpaduKku 24 18
MHOrorpaHHHKH H KPyTJbIe Tela 30 26
Havana mMaremarudeckoro ananmza 30 24
HuTerpan u ero npuMeneHue : 18 15
OJIEMEHTBI TEOPHH BEPOSTHOCTEH U 16 12
MaTeMaTH4YeCKOH CTAaTHCTHKH
YpaBHEHHS H HepaBeHCTBA 24 20
HTtoro 285 234
Bun yue6Hoii paGorsl Koanuectro yacos
IIpoduan npodeccuonansroro
obpa3oBanus
TeXHHYEeCKHI COLHHAIBLHO-
IKOHOMHYECKHI
Aynutopusbie 3anarus. Cogepxanne IlIpodeccun CIIO | CnenuanbHocTH
o0yueHHst CIIO
Bueaynuropnas camocrosrenbnas paGora
lomroroBka BEICTYILIEHHH 110 3aJaHHBIM TEMaM, 142 117
JOKJIaNI0B, peepaToB, 3¢ce, HHIAMBUIYATEHOTO
IPOEKTA C HCHOJIb30BaHHEM HH(POPMALIHOHHBIX
TEXHOJIOTHH H JIp.
Hlpomesrcymounan ammecmanus 6 popme xzamena
Bceero 427 351

4.IIEPEYEHD ITPAKTUYECKUX U JIABOPATOPHEBIX PABOT.
Ilpaxtryeckux u 1a6opaTopHEIX paGoT He MpeayCMOTPEHO.

5.IIPUMEPHBIE TEMBI PEOGEPATOB U UHJIUBUTY AJIbHBIX ITPOEKTOB.

* HenpepsiBHbIe 1po6H.
* IlpumeHenve CIIOKHBIX MPOLIEHTOB B 9KOHOMHYECKHX pacyeTax.
* IlapannensHoe IpOeKTHPOBAHHE.
CpenHue 3HaYEHUS U UX IPUMEHEHNE B CTATUCTHKE.
*  BekropHoe 3a/1anue NpAMBIX U IUIOCKOCTEH B IPOCTPAaHCTBE.
*  CioxeHne rapMOHHYECKUX KOJIeOaHUIA.,
*  I'paduyeckoe pemeHue ypaBHeHHi U HepaBEHCTB.
*  IlpaBunbHble U NOMYNPaBUIBHBIE MHOTOTPAHHHUKH.
*  Konnueckue ceueHns U X NIPUMEHEHHE B TEXHHUKE.
*  Ilonarue muddepeHnnana 1 ero NpUIOKEHHS.
*  CxeMbl IOBTOPHBIX MCHBITaHUH Beprymn.
. HccnenoBanne ypaBHeHUH U HEPaBEHCTB C IapaMETPOM.

6. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUYEBHO! JIESTEJILHOCTH
CTYZAEHTOB
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Conep:xaune XapaKkTepHUCTHKA OCHOBHEIX BUIOB
obygeHusn IeATeJILHOCTH CTYJeHTOB (Ha yPOBHE yIeOHBIX
JeHCTBUI)
Beeneuune O3HakoMIIEHHE C POJIBI0O MATEMATHKH B HayKe, TeXHUKE,

9KOHOMUKE, HH(OPMAIIMOHHEBIX TeXHOJIOTHAX U
IIPAKTHYeCKOH JesaTesbHOCTH. O3HAKOMJIICHHUE € IIJISAMHA
¥ 3aJjaYaMy H3y9YeHUS MAaTeMATUKH IIPH OCBOCHHH
npodeccuii CIIO u cnenmansuocreit CII0

AJITEBPA

Paseurue nmouarusa
0 YHCJIe

BrmonHeHue apudmerndeckux qedcTBHHE HAS, YUCIAMH,
codeTas yCTHBIE M IMChbMEHHBIe IPUEeMEL.

Haxoxnenue npub/mxe HHBIX 3HAYCHHH BeJIMINH U
IIOTrPeIIHOCTe M BEIYUCIeHUH (a0COMIOTHOMN 1
OTHOCHUTEJIbHON); CPAaBHEHYe YHCIOBBIX BHEIPAKEHHUIA.
Haxomxnenne omuboK B mpeobpasoBaHUAX 1
BBIYHCJICHUSAX (OTHOCHTCS KO BCEM IYHKTAM IIPOIPaMMEbI)

KopHau, creneun,
JorapugMer

OsHakoMIIeHHe C IOHATHEM KOPHS n-ii CTeIeHH,
CBOMCTBAMH PaJIMKAJIOB U IPABHIAMY CPABHEHHUS
KOpHeH.

@opmyIEpoBaHHMe ONpeaesIeHIs KOPHS U CBOMCTB
KopHei#. BeraucieHne u cpaBHeHHEe KOpHEH, BEIIIOJTHEHHE
MPUKHAIKY 3HaYeHUsA KopHsA. [IpeobpasoBaHne 4ucI0BBIX
7 OyKBeHHBIX BRIPAMKEHHH, COOEPIKAIIUX PASHAKAIIEL
BrimostneHue pacueTos 1o popMyiaM, comepKammuM
PalHKAaJIbI, OCYIECTRIIAS He00X0JUMBIe IIOJACTAHOBKH U
npeobpasoBanus. OnpegesieHne paBHOCHIBHOCTH
BBIpAKeHUH ¢ paguKaiaMu. Pemenne uppanuoHaaIbHBIX
YpPaABHEHHH,

OsHakoMJIeHHE C IIOHATHEM CTEIIeHH C JeHCTBUTEIbHBIM
IIOKA3aTeJIeM.

Haxomxnenune sHavyeHU CTeIIeHH, HCIIOJIb3YA IPH
He0OXOZUMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuchiBaHHe KOPHS N-H CTeNIeHHN B BHJIE CTEIIeHH C
JIpOOHBIM IIOKa3aTeJieM M Hao0opoT.

QopMyIpoBaHUE CBOMCTB cTelleHel. Brraucnenue
CTeIleHeH C palloHAJIBHBEIM II0KA3aTe/IeM, BEIIIOJIHeHUe
IPUKHAKYA 3HAYEHHUS CTelIeHH, CDaBHEHHE CTeIeHel.
IIpeobpasoBarue YuCIOBBIX U OYKBEHHBIX BBIPAKeHHIH,
COIepKaIllliX CTeIIeHH, IPUMeHs cBoicTBa. Pemenue
II0KA3aTeJILHBIX YPABHEHHH.

OsHakoMJIeHHe ¢ IpIMeHeHHeM KOPHeH U cTeneHeil npu
BBIYUCJICHUH CPEJHHUX, NeJICHHH OTPE3Ka B «30JI0TOM
ceueHHM», PellleHre IpUKIATHBIX 3a0a9 HA CIIOMKHBIE
IIPOLIEHTHI

IIpeoOpa3oBanue
anredpanvdecKux
BhIpaKeHUM

Brmonnenue npeobpa3oBaHUi BRIPpAKEHHII,
npuMeHeHHe GopMYJI, CBI3aHHBIX CO CBOMCTBAMH
creneHei u sorapudmos. Ompenesienne obnactu
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JOIMYCTHMBIX 3HAYeHHUH JIOrapu(pMHYECKOr0 BEIPAKEHUA.
Pemenue morapudmudecknx ypaBHeHHI

OCHOBBI TPUT'OHOMETPUH

OcHoBHBIE H3ayuenne paguaHHOrO MeTOa U3MEPEeHHS YTIJIOB

MMOHATHA BpallleHUs ¥ UX CBA3HU C rpagycHoil mepoii. Mzobpaskenue
YIJIOB BpAIIeHUS HA OKPYKHOCTH, COOTHECEeHHe
BEeJIMYKMHEI YIVIA C er0 PACIIOJIOMKEHHEM.

Copep:xanue XapaKkTepuCTHKA OCHOBHBIX BHIOB
o0yueHus JAeATeJIEHOCTH CTYJEHTOB (HA YPOBHE y4eOHBIX
JeHCTBHIT)

QopmyIHpOBaHUE OMpee/IeHHI TPUTOHOMETPHIeCKIX
byHKIIHIT I8 YIVIOB IIOBOPOTA M OCTPBIX YIJIOB
MPSMOYTOJIBHOTO TPEYTOJIbHHAKA U 00bACHEHHE UX
B3aMMOCBSI3H

OcHoBHEIE IlppMeHeHMe OCHOBHBIX TPUTOHOMETPHYECKUX TOMKIECTB

TPUTOHOME- JIJIS1 BEIMHUCIIEHUS 3HAYEHHH TPHUTOHOMETPUYEeCKIX

TPHUIECKHE dbyHKIHI 10 OMHOM U3 HUX

TOKIEeCTBA

IIpeoGpasoBanusa |M3ydeHue ocHOBHBIX OpMYJI TPUTOHOMETPHUH: POPMYIILI

OPOCTEeHIINX CJIOKEeHUS, YIBOCHUs, IPe0o0Pa30BaHMSA CyMMBI

TPUTOHOMETPH- TPUTOHOMETPHYECKUX (DYHKIIHIH B IIPOU3BeJIeHUe U

9EeCKHX IIPOM3BEJIeHNUS B CYMMY H IIPHMEHEeHHe IPH BEYUCICHHH

BBIPpaKEeHHU I 3HAYEeHUS TPUTOHOMETPHUIECKOr0 BEIPAMKEHHUA U YIIPOIIIe-
HUs ero.
OszakoMJIeHHE CO CBOMCTBAMHM CHMMETPHHM TOYEK HA
eTUHUIHOM OKPYKHOCTH ¥ IPUMEHEeHHe HX JJIs BEIBOJA
dopMyJI TpUBeHEHMST

IIpocreiimue Pemenwue mo opmysram u TPUrOHOMETPHIECKOMY KPYTY

TPHUTOHO- MPOCTEMIMHUX TPUTOHOMETPHYECKUX YPaBHEHHH.

METPHYECKHE [IpumeneHue 00X METOIOB PelleHus YypaBHeHHAH

ypaBHEHUS U (mpuBeeHMe K JIMHEHHOMY, KBAIPATHOMY, METOL,

HepaeéeHcmaa pasJIosKeHUS Ha MHOMKHUTEJIH, 3aMEHBI IIepeMeHHOH) IpH
penIeHUH TPHUTOHOMETPHYECKHUX YPABHEHUH. Y MeHHe
0TMeYaTh Ha Kpyre pelieHus IpPOoCcTeAmmux
TPUTOHOMETPHYECKHUX HepABEHCTB

Apkcunyc, OsmakomireHre ¢ MOHATHEM 00pAaTHBIX

APKKOCHHYC, TPUTOHOMETPHUYECKUX (DYHKIIHA,

APKTaAHTeHC YHCJIa

H3y4eHnmne ompeneieHUi apKCUHYCA, apKKOCHHYCA,
apKTaHreHca 4ucia, GopMyJIHpOBaAHHE HX, H300paKeHHe
Ha eTMHUYHOM OKPYIKHOCTH, IPUMEHEeHHE IIPH pellleHuHl
YpaBHEeHHH

OVHKIINU, X CBOMCTBA U TPAOUKHU

OyHKIMH.
Ilonarue o
HeIPepPLIBHOCTH
byurmIN

OsHakoMJIeHHe ¢ IOHATHEM [IepeMeHHOM, IpUMepaMHu
3aBHUCHUMOCTEH MeKJIy IlepeMeHHBIMH.

OsHakoMJIeHHe ¢ MOHATHEM IpaduKa, onpeaeeHue
IPUHAIJIEXHOCTH TOYKH rpaduKy QyHKIUH.
Omnpexesnernne no opmyJie mpocTermeil 3aBUCUMOCTH,
BuJA ee rpacduka. Beipamenue no gopmyse ogHOM

IepeMeHHOM Yepes JApyrue.
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OsuakomieHue ¢ onpegeeHneM QyHKIHH,
copmymupoBanue ero. Haxosmmenue o6mactu
onpejeJieHUsA ¥ 001aCTH 3HAYeHHH DyHKIAN

CsoiicTBa Osznakomnenwue ¢ npuMepaMu QYHKIIHOHATIBHBIX

byuxmum, 3aBHCHMOCTEIl B peasJIbHEIX IPOLeccax M3 CMEMHBIX

I'pacduueckasn aucouiuIneE. O3HaKOMIIEHHE ¢ TOKa3aTe IbHBIMH

HMHTepIperamnus. PaCCyKIeHHSIMH HEKOTOPBIX CBOMCTB JIMHEHHOM 1

IIpumepsr KBaJIpATHIHOHN (DYHKIIMI, IPOBeIeHMe HCCIIeOBAHMS

(byHKUMOHANBHEBIX |IHHEHHOH, KyCOYHO-THHEHNHOH, TPOOHO-THHe HHOM 1

3aBHCHMOCTEH B KBaJ[paTUYHOM (DYHKITHH, IOCTPOeHHE X rpaduKOB.

peaJbHBIX ITocTpoenue u urenue rpadukoB QyHKIHIA.

nmpoieccax u Hccnenosanue pyHKIIH.

SIBJICHUAX CocraBnenue BUIOB (hyHKIHIT 0 TAHHOMY YCJIOBHIO,
pelleHue 3a1a4 Ha 9KCTPEMYM.
BrimosrHenme npeobpasoBanmuii rpaduka QyHKIHHI

OG6parHbIe Hayuenue nonamus obpammnoii ghynruuu, onpenesenue

byuxmun BHIIA W nocmpoerue epagura obpammuoii pynruuu,
HaxoxcoeHue ee obracmu onpedenerus u obacmu
anavenuil. Ilpumenenue croiicT hyHKIIHIL MpH
HCCIeJOBAHUY YPABHEHHUH U PeIlleHUH 320349 Ha
arcTpemyM. O3HAKOMIIEHHE C IOHATHEM CJIOKHOM
byHKRIIH

Crenennnie, Brrauciienne 3naveHui (QyHKIIHUI 110 3HAYCHHIO

noxka3arTejbHbIe, aprymeHnTa. Onpege/ieHue IOJIOMEHUSA TOYKH HA

norapugmMuyeckne |rpadguKe 1o ee KOOPIXHATAM H HA0GOPOT.

M TPHTOHOMeE- Hcnons3oBanue cBOMCTE DyHKIME 151 CpaBHEHAS

TPHUYECKHEe 3HAYeHHH CTelleHeH ¥ JiorapugMoB.

(V043053007050 ITocrpoeHne rpadMKOB CTENIEHHBIX U JIOTAPH(DMHAIECKHAX

OoOparHbIe dbyHKIHIIT.

TPHTOHOME-

TPHUYIECKHE

byHKIIH

Copepxanue XapakTepuCcTHKA OCHOBHBIX BH/IOB
o0yueHusn AeATEeIbHOCTH CTYA€HTOB (HAa YPOBHE y4eOHEIX

JeficTBUIT)

Pemenne nokasatespHBIX U JIorapudMIIecKHX
YPABHEHHUH M HepaBeHCTB II0 U3BECTHBIM aJITOPHUTMAaM.
OsznakoMiIeHHE C IOHATHEM HelpepBIBHOM
nepuoauYecKoi pyHKuy, GopMyIHPOBAHEE CBOHCTB
CHHYCA M KOCHHyCAa, IIOCTPOEHHE HX I'PapHUKOB.
OsznakomJiieHHE ¢ IOHATHEM rapMOHHYECKHX KoJieGanmi
U [IpUMEepaMHy rapMOHUYECKUX K0oJIeOaHUHI [/ OIUCAHUS
IPOLIECCOB B (pU3HKe U APYTHX 00JIACTAX 3HAHUA.
OsnakomieHEe ¢ IOHATHEM PA3PBIBHOM MEPHUOIHIECKON
dbyrkrIuYN, dopMyIHpoBaHHe CBOMCTB TAHTeHCA U
KOTaHI'€HCa, IIOCTPOeHHE MX IPaHKOB.

ITpumeHenue cBoMCTE QyHKIMIA 1)1 CpABHEHHUS
3HAYeHHUHM TPUTOHOMETPHUUIECKUX (PyHKIMI, pereHus
TPUTOHOMETPHUYECKHUX ypaBHeHuit. [locmpoenue
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onpedenenue no epaguram ux ceoticme. BrmosHe HIe
npeobpas3oBaHus rpachHKOB

2paghuroe 06pamHbIX MPUOHOMEMPUYLECKLLX Pyrruull u

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocnenorarensuoc |O3HaKOMIIeHHE ¢ TOHATHEM YHCIOBOM

T™H

II0C/IeI0BATEILHOCTH, CII0CO0aMu ee 3aaHMs,
BBIYUCJICHUAMH ee 4ieHOB. O3naKoMmienue ¢ nonamuem
npedena nocnedosamenviocmu. O3HAKOMIICHHE C
BBIMHC/IEHHEM CyMMbI 6ECKOHEYHOI0 YUCIOBOTO PS/Ia HA
NpHUMepe BEMUCICHHS CYMMBbI OeCKOHEeYHO yOBIBAIOMIe it
TeOMeTPHYEeCKOM IIPOTPEeCcCHH.

Pemenwe 3amaq Ha npumMeHeHne GOPMYIIBI CyMMBI
OeckoHeuHO yOBIBAKIIEH reOMeTPUIeCKOi IPOrpeccHH

IIpon3Boauas u ee
npuMeHeHue

OsnakxoMIIeHME C TOHATHEM IPOH3BOIHOI.

H3y4enne u hopmyupoBanme ee MeXaHHYECKOTO 1
reOMeTPHUYIECKOro CMEICIA, H3YYeHHe aJITOPUTMA
BBIMUCIICHUS IPOU3BOITHON HA NPHUMeEpPe BEIMHUCICHHS
MI'HOBEHHOM CKOPOCTH M YIJIOBOTO KoaddunuenTa
KacaTeJIbHOM.

CocraBsneHne ypaBHeHHS KacaTe IbHOI B o6ImeM BHe.
YeBoenue npaeui nuddepeHnEpoBaHUs, TAGIHIIE
IIPOM3BOJIHEIX dJIeMeHTaPHBIX (QDYHKIMHA, IpUMeHeHHe
st puddepeHnuposanusa GyHKUUHE, COCTABICHUS
YPaBHeHHUS KacaTeJIbHOI. VI3ydyeHne TeopeM 0 cBs3m
CBOMCTB (OYHKIIMH M IIPOH3BOHOI, thopMyJIHPOBKA HX.
ITpoBemenue ¢ moMoOLmIBbI0 TPOM3BOTHOIM HCCIICIOBAHMS
dbyHrIMM, 3aManHO0I hopMyITOiL.

YcraHOBIIeHHE CBSA3U CBOMCTB (DYHKIIHH U IIPOM3BOIHOMN
10 UX rpacguram.

ITpumeHeHHe IPOU3BOAHOM JIS PELICHUS 314 HA
HaXoMaeHre HauboJIbIIero, HAauMeHBIIero 3HAYCHUS U
Ha HAXOMKJIeHHe 9KCTpeMyMa

IleprooGpasuasa u
MHTErpaJl

OsnakoM/ieHHe C HOHATHEM WHTErpasa 1
nepBooOpasHoii. lsyyeHnne npapusiia BEMUCTIEHUA
nepBoobpasuoii 1 Teopemsr Hetorona— JleitGuuna.
Pemenue 3asa4 Ha cBs23b epBooGPa3HOI U ee
IIPOM3BOHOM, BEIYUC/IEHHE IIePBO0OPA3HOM /IS JaHHOM
dbyHEIHM.

Pemenne 3amay Ha npumeHeHne uHTETpAIIA IS
BBIYHCICHUSA (PH3MYECKUX BeJIMYHMH U ILIOINAIe i

YPABHEHHA 1 HEPABEHCTBA

YpaBHeHUsa u

OsnakxomsieHHe ¢ IPOCTEHIINMY CBeJIEHIAMHE 0 KOPHSX

CHUCTEMBbI anre0pandecKHUX ypaBHEHUH, IOHATHAMHY HCCIIe0BAHUS
YPaBHEHUH YPaBHEeHHUMH U CHCTEM ypaBHEHHII.

Hepasencrsa n H3y4enue Teopun paBHOCHIBHOCTH YPABHEHHH U e
CHCTEMBbI npuMeHeHus. Ilorropenue 3anucu pemenus
HEepaBeHCTB C CTAaHJAPTHBIX YpaBHEHUH, IPHEMOB IIpeodpa3oBaHus
AByMS YPaBHEHH JJIs1 CBeJIeHHs K CTAHJAPTHOMY YpPaBHEHHIO.
nepeMeHHbIMH
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Conepxanne
obygenus

XapaKkTepuCTHKA OCHOBHEIX BHIOB
AeATEeJIbHOCTH CTY/IeHTOB (Ha ypoBHE y4eOHBIX
IeHCTBHIT)

Pemenne panuona sHbIX, HppaIHOHAIBHEIX,
IIOKA3aTeJIbHEIX ¥ TPUIOHOMETPUYECKHX YPABHEeHUH 1
CHCTEM.

Hcnonb3oBaHue cBoicTB 1 rpadukoB GyHKIUH I
pemeHus: ypaBHeHui. IloBTOpeHre OCHOBHBIX MpreMOB
pemenus cucreM. Pemenue ypapuennii c npuMeHeHEEM
BCEX NMPHEeMOB (Pa3JIOKeHHA HA MHOKHTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, IIOJCTAHOBKH, I'PadHIecKoro
MeToaa).

Pemenwue cucrem ypaBHeHu# ¢ IpUMeHeHHEM
pa3IuYHbIX criocoboB. O3HAKOMIIEHHE C OOIIMME
BOIIPOCAMH pelIeHUs HePABEHCTB 1 MCIIOJIL30BAHHE
CBOMCTB M rpauKoB (DyHKIMI IPH pelIeHun
HepaBeHCTB. PellleHne HepaBeHCTB U cHCTEM HEPABEHCTB
C IPHMeHeHHEeM Pas3JIMYHbIX CIIOCOOO0B.

[IpumeHeHMe MaTeMaTHIECKUX METOMOB JJIf PelIe s
COoZlepIKaTe IbHBIX 3aa49 U3 PA3/INYHbIX 00J1acTeil HAYKH
u npakTuku. FETepnpeTnporanue pesyisTaToB ¢ yaeToM
peasIbHBIX OTPAHUYCHHH

OCHOBHbIE NOHATUA
KOMOWHATOPUKH

Hsygenne npaBuia KoMOHHATOPUKY U IPUMEHEHHE TIPH
pelreHuH KOMOMHATOPHEIX 3a/1a4.

Pemenue xoMGHHATOPHEIX 3a/1a4 MeTO[0M Tlepebopa H 110
NPaBUIIy YMHOMKEHHS,

OsHakoMIIeHHe ¢ IOHATHAMH KOMOMHATOPHKH:
pa3MenleHUAMHE, COUeTAHUAMM, IIePEeCTAHOBKAMH U
thopmynamu ams ux Beraucienus. O6bsicHeHEE
npuMeHeHHe GOpMYJI IJIs BEIMUCICHHUA pas3MeIneHuH,
IIePeCTAHOBOK U COYETAHUN IIPH PEIIeHNH 3a4a4.
Osnaxomenue ¢ 6uromom HbioToHA 1 TpeyrossHIKOM
Ilacrans. Pemenue nmpaxkTHgecKux 3amad ¢
HCITOJIb30BAHHEM IOHATHI U IPAaBHJI KOMOMHATOPHKHI

OAeMeHTbI TEOPUH
BEPOATHOCTEW

Hsygenne knaccuueckoro onpee/ieHHs BePOATHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMEL O CYyMMe BepOSTHOCTEH.
PaccmoTpeHMe IpUMepoB BHIYHC/ICHHS BEPOATHOCTE .
Pemenne 3aay Ha BHIYHCIEHHE BEPOSTHOCTEH COOBITHI

I'EOMETPUS

IIpambie 1 IOCKOCTH
B IPOCTPAHCTBE

@opMyTHpOBKa H IPHBEIEHHE T0KA3aTebCTB IPH3HAKOB
B3aHMHOI'0 PACIOIOXKEHHUS NPAMBIX H IUIOCKOCTEH.
PacnosnaBanue Ha YepTexax M MOJIENSX Pa3IAYHBIX CIIy4aeB
B3aHMHOT'O PAcIiOIOKEHHS NPSIMEIX H IUIOCKOCTENH,
apryMeHTHPOBaHHE CBOMX CYKIeHHH. QopMyIHpoBaHue
OMNpeeNeH i, IPU3HAKOB U CBOHCTB NMapa/uIeIbHEIX H
NEePIEeHIHKYISIPHBIX IIJIOCKOCTEH, ABYTPAHHBIX H IHHEHHBIX
YTJIOB.

Brinonnenye nocTpoeHus yrioB MexIy NpsAMBIMHE, IPAMOH 1
IJIOCKOCTBIO, MEXY IUIOCKOCTSAMH IT0 OITHCAHHIO H
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pacrio3HaBaHHe X Ha MOJEIIX.
IIpuMenenne IpH3HAKOB U CBOIMCTB PacHoIOKeHHs NpsSMBIX H
IUTIOCKOCTEH IPH peLIeHHH 3a/1a4.

M300paxenne Ha pHCYHKaX U KOHCTPYHPOBAHHE HA MOJEISX
NEPIEH/IMKYIAPOB M HAKIIOHHBIX K IJIOCKOCTH, MPSAMEIX,
napale/IbHbIX INIOCKOCTEH, YITIOB MEXAY IPAMOH H
IUIOCKOCTBIO H 0OOCHOBAHHE MOCTPOEHHS.

Perrenue 3ana4 Ha BBIMICIIEHHE TEOMETPHYECKHX BEJIAYHH.
OnuceI-BanKE PaCCTOSHHSA OT TOYKH JIO TIOCKOCTH, OT IPAMOH
J10 MIIOCKOCTH, MEXIY TUIOCKOCTSAMH, MEXIY CKPEIHBAIOIIHMHUCS
NPSMBIMH, MEKIY IPOM3BOIBHBIMU (PUrypaMH B IPOCTPAHCTBE.

Copep:xanne
o0yueHust

XapaKTepHCTHKA 0CHOBHBIX BHIOB JeSITEIbHOCTH
CTYACHTOB (Ha ypoBHE y4eOHbIX JeiiCTBHIT)

DopMyIHpOBaHHE H JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
PacCTOsIHUAX (TEOPEM CYIEeCTBOBAHHS, CBOKCTBA).
M300paxkenne Ha yepTexax U MOJIEIAX PACCTOSHHS U
0bocHOBaHHE CBOHX CyxaeHui. OTpe/ieleHie U BEIYUCICHUE
paccTosHui B nipoctpancTse. [Ipumenenne Gopmyn u Teopem
IUIAHUMETPHH JUIA PellieHus 3a1a4.

OzHakoMyIeHHEe ¢ MOHATHEM NapaUIeEHOTO POEKTHPOBAHMS 1
€Tro CBOHCTBaMHE. PopMynuposarie meopemut 0 nIOWadU
OPMO20HANLHOU NPOEKYUU MHO20Y20IbHUKA.

IIpumenenne Teopun Juist 0G0CHOBaHUS OCTPOSHHI H
BBIYHCIICHHH. APIyMEHTHPOBaHHE CBOUX CY>KICHHI O B3aHMHOM
PACIIONONKEHHUH IIPOCTPAHCTBEHHBIX (QUTYD

MuororpaHHuKH

Onmcanne H XapakTepUCTHKA Pa3IMUHEIX BHAOB
MHOTOTPaHHHKOB, IEPEYUCIICHHE HX 3JIEMEHTOB H CBOMCTB.
H306pajkenne MHOrorpaHHHKOB H BBIIOJIHEHHE NOCTPOSHHS Ha
M300paKEHHUAX U MOJEISIX MHOTOIDAHHHUKOB.

BbruuciieHHe THHEHHBIX 2IEMEHTOB H YITIOB B
MPOCTPAHCTBEHHBIX KOH(PHIYPALHsX, ApTYMEHTUPOBAHHE CBOUX
cyxaeHui. XapakTepHcTHKa i H300paxeHHe
CEUCHHA,PA3BEPMKU MHO202PAHHUKOG, BEIMHCIIEHHE ILUIOIMAEH
MMOBEPXHOCTEH.

Iloctpoenne npocreimmx cedeHuit Ky6a, TPU3MBI, THPAMHIBL,
IIpuMeHenue GaKToB U CBeIeHHUI U3 IUIAHUMETPHH.
OsHakoMJIeHHE € BUIAMH CHMMETPHIA B IIPOCTPAHCTBE,
(opmyaHpOBaHHE ONpeaeNeHHIt H CBOMCTB. XapaxkTepucTHKa
CHMMETPHH TEJI BPAICHUs] U MHOTOTPAHHHKOB.

IIpaMeHenHe CBOMCTB CHMMETPHE NIPH PENIEHHH 3a/1au.
Hcnons3osanne npruoGpeTeHHBIX 3HAHMI [UTSI HCCIIEAOBAHUS H
MOJIEIMPOBaHHs HECIIOJKHBIX 3a/1a4.

N306paxkeHre OCHOBHBIX MHOTOTPAHHHMKOB H BBITIOJHEHHE
PHCYHKOB 10 YCIIOBHSIM 337134

Tena n noBepxunocTu
BpalIeHHs

O3HakoMJIeHHE ¢ BUAAMH TeJl BpaINeHHs, (bopmynuposanue ux
OIIpEJIECICHHI U CBOMCTB.

DopMyIHPOBaHHE TEOPEM O CEYEHHH IIApa IIOCKOCTHIO H
IUIOCKOCTH, KacaTeJIbHOM K cdepe.,

XapakTepucTHKa H H300paXkeHHe Tel BPALEHHS, HX pa3BepTKH,
CeYeHHs.

Pemeﬂp{e 3a71a4 Ha IOCTPOCHHE CE€YEHUH, BEIYUCIICHHE JTHH,
paccTosIHM, YIJI0B, Iomayeid. ITpoBenenne nokazaTeTbHBIX
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PacCyKIEHUM NPH peleHHH 3a1a4.

IIpuMeHeHne CBOMCTB CHMMETPHM NIPH PEIICHHH 3a/1a4 Ha Teja
BpalleHHs, KOMOHHAITHIO Te.

F306paxenre OCHOBHBIX KPYTJIBIX TeJl U BBIONHEHHE PHCYHKA
110 YCJIOBHIO 3318491

H3mepenus B O3HakoMIIeHHE ¢ OHATHAMH IIOMAIM U 00BeMa, aKCHOMaMH 1
reoMeTpHH CBOHCTBaMHU.

Peirenne 3anay Ha BBMUCIIEHHE TUIOMAZEH IUIOCKHX GHTYD ¢
IPUMEHEHHEM COOTBETCTBYIOIHUX HOPMYIN U (aKkToB U3
wiaHuMeTpuu. M3ydenue TeopeM o BEIMUCIIEHHH 06BEMOB
NPOCTPAHCTBEHHBIX TEJl, PEIICHHE 33124 Ha IPUMEHEHHE
dopmy Berancnenns o6semos. Usyuenue dhopmyi s
BBIYHCIICHHS IUIOIIAAEH MOBEPXHOCTE MHOTOrPaHHHUKOB U TeJ
BpaleHus.

O3HaKkoMJIEHHE C METOJIOM BBIYHMCIICHHS ILUIOMAH NIOBEPXHOCTH
cepsl. Pemenne 3a1au Ha BEIMHCIICHHE IUIOMAIEH TTOBEPXHOCTH
IPOCTPAaHCTBEHHBIX TEI

Koopaunats! u O3HaxomIleHHE € IOHATHEM BeKTOpa. U3ydenue nekapToBoii

BEKTOPbI CHCTEMBI KOOPJIMHAT B IIPOCTPAHCTBE, IOCTPOEHHE 110 3a/JaHHBIM
KOOp/IMHATaM TOYEK M IUIOCKOCTEH, HaX0KIeHHEe KOOPIHHAT
TOYEK.

Conepixanne o0yuenns XapakTepuCcTHKa OCHOBHBIX BH/IOB IESTEIHOCTH CTY/IEHTOB (Ha
YPOBHE YUeOHEIX IeHCTBHiT)

Haxosxnenue ypaBHeHHIT OKPYKHOCTH, CEpBI, IIIOCKOCTH.
Brruncnenne paccTosHu MEXIY TOUKaMH.

W3ydenne cBOMCTB BeKTOPHBIX BEIMYKH, TIPABHIT PA3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHI HAXOKIECHUS
KOOpIUHAT BEKTOpA B IIPOCTPAHCTBE, IPABHII JEHCTBHI C
BEKTOpaMH, 3a1laHHBEIMH KOOP/IHHATAMH.

IIpuMeHeHye TEOPHH NIPH PeLeHHH 3371249 Ha JIeHCTBHS C
BeKTOpaMH. M3yuenue ckanspHOro mpousBe/IeH s BEKTOPOB,
BEKTOPHOTO YpaBHEHHUs NPAMOi 1 mIockocTH. [Ipumenenne
TEOPHH IIPH PELICHHH 3a/1a4 Ha JeHCTBHS C BEKTOpAMH,
KOOPAHHATHBIA METOJ, IPHMEHEHHE BEKTOPOB /I BHIYHCIICHHUS
BEJIMYHH YIJIOB U pacCTOssHUi. O3HAKOMIIEHHE ¢
Jl0Ka3aTeNIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
PacIoI0XKEeHHH IPSAMBIX M IUIOCKOCTEH ¢ HCITOJIb30BaHHEM
BEKTOPOB

7.YYEBHO-METOJUYECKOE 11 MATEPUAJILHO-TEXHUYECKOE
OBECTIEYEHME PABOYEN ITPOI'PAMMBI YYEBHOM JUCITUIVHBI
OV ]1.04 MATEMATUKA

B TI'BIIOY «Betinyxckuii necoarpoTeXHUYEeCKHH TEXHHKYM)»,
peanu3yonem oGpasbsaTeﬂLHyfo nporpaMMy  CpeaHero  oOmiero
obpasoBanusa B npenenax oceoenus: OI1 CITO Ha Gaze OCHOBHOro OGIIEro
oOpa3oBaHusl, HMeeTCs yd4eOHbIi KaOWHET, B KOTOPOM HMEeTcs
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BO3MOMKHOCTE 0OOecIeunTs CBOGOAHBIH mocTynm B HHTepHET BO Bpems
y4eOHOr0 3aHATUS U nepno,u BHEY4YEOHOM NeATEeIbHOCTH 00YyYaromIXCsi.

Ilomenienne kabGuHeTa yIOBIIETBOPSET TPeGOBAHUSIM CanwnrapHo-
SMHUACMHUOIOTHIECKUX MpaBul M1 HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02)
¥ OCHAIICHO THUIOBBIM OOOpYIOBaHME, B TOM YHCIIE CHENUATU3UPOBAHHOM
y4ueOHOM Mebenpio U cpencTBaMu O0ydeHHs,

AOCTATOYHBIMM [JIs1 BBIMNOJHEHHUs] TPEOOBAaHWM K YPOBHIO MOATOTOBKU
00y4JaroIuXxcsl.

B xabunere umeeTcs BO3MOXKHOCTH 00ECIIEUHUTH CBOOOIHBIIH JOCTYII K 3JIEKTPOHHBIM
Y4eOHBIM MaTepuaiam 10 MaTeMaTHKe, HMEIOLIMECs B CBOGOIHOM JOCTYIlE B CHCTEME
HurepHeT (371€KTPOHHBIE KHUTH, IPAaKTHKYMBI, TECTHI, MaTepuans! EI'D u Ip.) BO BpeMsi
Y4eOHOr0 3aHATHS U B IIEPHO]| BHEAY IUTOPHOM AEATETHHOCTH 06YYAIOIIMXCL.

CocraB  yuebHo-memoouueckozo W  MamMepuanbHO-MEXHUYECKO20 OOeCIIeUeHHSI
nporpaMMsl yuebroit nucruminael OV J[.04 MaTtemMaTuka BXOIAT:

® MHOro()yHKIMOHAJIBHEIH KOMILIEKC IIpernoaaBaTes (MyneTHMeHITHOE
obopynoBaHue, HOCPEACTBOM KOTOPOIO YYaCTHHKH 0OPa30BaTENBHOrO IIPOIECCa MOTYT
IPOCMATPHBATh BHU3YalbHYI0 HH(OPMALMIO [0 MaTeMaTHKe, CO3/aBaTh IPE3eHTALHH,
BHJIEOMaTEepHAIIbl, MHBIE JJOKYMEHTHI);

® HAIAAHBIE NMOCOOMS (KOMIUIEKTHI Y4eOHBIX TaGuIl, MIAKATOB, MHIAKTHYECKHUI
MaTepyall; MOJIeId MHOTOIPaHHUKOB U TeJl BpAaILlleHUs U JIp. );

* uH(POPMaIMOHHO-KOMMYHHKATHBHEIE CPE/ICTBA;
® DSKpPaHHO-3BYKOBBIE ITOCOOHS;

® KOMIUIEKT TE€XHHYECKOH JOKYMCHTAIMM, B TOM 4YHCJIE ITacrmopra Ha CpencTsa
OﬁyquHH, HHCTPYKIHH ITO HX HCIIOJIB30BAHUIO U TEXHHUKE 6830H&CHOCTH;

e Oubmnoreunrelii QGoHx (yueOHHKH, y4eOHO-METOINMYECKHE KOMILICKTHI (YMK),
CNPaBOYHHUKH, HAY4YHO-IIOIMYJISAPHAs JHTEPaTypa, KOTOphle OOECIIEYMBAIOT OCBOCHHE
yueOHo# nucuummuael OV ]1.04 Matematuka, peKOMeHIOBaHHbIE I JIOTIYIIIeHHBIE JIJIsI
HCIIOJIE30BaHHS B NPO(ECCHOHANBHEIX 06Pa30BaTEebHBIX OPraHM3AIMSX, PEATH3yIOLIIX
00pa3oBaTelbHYIO MPOrpaMMy CpeIHero obiiero o6pasoBaHus B peneax ocsoerus OIT
CIIO Ha 6a3e 0CHOBHOI'O 00IIEro obpa3oBaHus).

8.IIEPEYEHb PEKOMEHYEMBIX YUEBHBIX U3JIAHU, UHTEPHET-
PECYPCOB

Mnsa cmyoenmos:

OcHOBHBIE HCTOYHHKH:
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1. bammakoB M.HU. Maremaruka. Yue6uuk mis HITO u CIIO. I'PUD OUPO — M.:
2014

3. Aranacsn JI.C., Byrysos B.®., Kagomues C.B. u ap. I'eomeTpus

(6a3o0Bblif ypoBens). 10-11. — M.: 2014

JonoJIHHTeIbHbIE HCTOYHHKH:

1. Amamos IILA. u 1p. Anre6pa u Hauana ananusa. 10 (11) k1. — M.: 2014

2. Augrebpa u Havana amammsza. 10-11 xi: B ABYX dactsax. Y. 1:
Yueb.as06meobpazosat. yupesxnenuit / Mopaxosuy A.I'. — 5-e w3, — M.: MHueMmo3uHa,
2014. - 375 c.: n.

3.Anrebpa u Havana amammsa. 10-11 kn: B gaByx wactax. Y. 2: 3amagsmk JUIst
obmeobpasosar. yupexaenuii / A. I'. Mopaxosuy, JI. O, Henumesa, T. A. Kopemxkoga,
T. H. Mumyctuna, E. E. Tynsuunckas; ITox pen. A. I MopaxoBuua. — 5-e uzn. — M.:
Mmuemo3suna, 2014. — 315 c.: un.

CnpaBodHasi:

1. Kpamop B.C. IToBTOpsieM U cHCTEMATH3HPYEM IIKOIBHBIA Kypc anredpbl U

Havayia aHanu3a. [Ipoceemenue, 2014r. |
2. Ilpinkun A.I'. CipaBounHK 1o Matematuke. «Hayka»; Mocksa — 2015r.

Ana npenodasameneii

1. O6 obpasoBanuu B Poccuiickoit ®enepannn. ®enepansHblii 3akoH Poccuifckoil
@enepanun ot 29 nexabps 2012 r. Ne 273-03

2. @epepalbHBl  rOCYIapCTBEHHBIH  00pa3oBaTeNBHBIH CTaHIApT CpeIHero
(momuoro) o6mero o6pasosanus. Y1s. [Ipukazom Munobprayku Poccun ot 17 mas 2012
r. Ne 413 '

3. Ilpuxaz MunoGpuayku Poccun ot 29 nexabps 2014 r. Ne 1645 «O BHecenun
M3MEHEHHH B NprKa3 MuHKCTEpCTBa 00pa3oBanus U Hayku Poccuiickoii Deneparyu or
17 mas 2012 1. Ne 413 «OG yrBepxIeHun (eepaIbHOro roCyAapCTBEHHOT'O
00pa3oBaTeIbHOrO CTaHAaPTA CPeAHEro (MOIHOT0) 06Iero obpazoBaHH.

4. PexoMmeHpanuu 1o opraHH3aluH MOJYYeHHS CPEIHEro o6MIEro obpa3zoBanus B
MpeJiesiax  OCBOEHHsSl 00pa30BATENBHBIX TIPOrPaMM  CPEIHET0 MpPOdeCCHOHATLHOTO
obpasoBanuss Ha 0aze OCHOBHOrO 00IIero o6pa3oBaHHS C y4eToM TpebGoBaHuil
(hemepanbHBIX  rOCYIapCTBEHHBIX — 0Opa30BATENbHBIX CTaHIapTOB M  IOJy4aeMoi
NPO(ECCHH MM CNIENHANBHOCTH CPEJHEr0 NpOoQeCcCHOHAILHOrO obpazoBaHMs (IHCHEMO
JlenapramenTa rocyJapCTBEHHOM MONUTHKM B cepe IOArOTOBKH pabo4ux KaapoB u
HIIO Muno6puayxu Poccuu ot 17.03.2015 Ne 06-259).

Hurepuer-pecypcesbi:

http://school-collection.edu.ru — >nexrponnsiii yae6unk «MaTemaTrKa B mxoje, XXI
BEK.

http://fcior.edu.ru - nadopmanHoHHbIE, TPEHUPOBOYHBIE 1 KOHTPOJIbHBIE MaTepHAaJIEI.

www.school-collection.edu.ru — ennnas xomnexuus I[uppossix o0pa3oBaTelbHBIX

pecypcoB

Dedepanvuble 00pazosamevbible ROPMAIbL:
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www.fipi.ru
www.ege.edu.ru

Memoouueckue pazpabomru:

1

2.
3.
4.

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

http://www.mathtest.ru
www.etudes.ru
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