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1. IACHIOPT ITPOTI'PAMMBbBI YYEFHOM JUCITUILJINHBI
MaremaTHnka

1.1. IMosicHuTeIbHAA 3aNIMCKA

[TIporpamma o61mieoOpa3oBaTebHON y4eOHON TUCHUILUIMHBI MaTeMaTuka
npelHa3HayeHa JJIsd W3Y4YEHUs MATeMAaTUKU B AJIATBIPCKOM TEXHOJIOTMYECKOM
Kouiemke  MwuHoOpazoBanus  YUyBammu, peaqu3yromeM  00pa3oBaTeIbHYIO
nporpaMmy cpeaHero oomiero oOpa3oBaHUsi B MpeJeiax OCBOEHUS OCHOBHOM
npodeccuonansHoit oOpazoBatensHoil mporpammbl CITIO (OINIOIT CIIO) nHa 6aze
OCHOBHOTO 00IIIero oOpa3oBaHMs MPHU MOATOTOBKE KBAIM(DUIMPOBAHHBIX pabOvuX,
cnyxammx. Peanmuzanust cpeaHero oOmero oOpa3oBaHWs B Tpeesiax OCBOCHHUS
OCHOBHOM TpodeccnoHanbHOi 00pa3zoBaTenbHoi nmporpammbl mo 08.01.25 Mactep
OTJICJIOUYHBIX CTPOUTEIBHBIX W JACKOPATHBHBIX Pa0OT (TEXHUYECKUU TPOGUIb),
ocyiecTBisieTcss Ha ocHoBe TpeboaHuii @I'OC cpeanero oOiiero oopa3zoBaHus,
NPEABABISIEMBIX K CTPYKTYpe, COACPKaHUIO U pe3yjibTaTaM OCBOCHHUS Yy4eOHOU
JUCLHMIUIMHBL ~MaTemaThka, B COOTBETCTBUM C MPHUMEPHOM MporpaMMon
o01eo06pa3oBaTeIbHOM y4eOHOM JUCHUILINHBI MartemaTtuka TS
npodecCHOHANBbHBIX 00pa30BaTENbHBIX OpraHu3alldid, C Y4eToM TpeOOBaHMIA
denepalbHbIX TOCYAapCTBEHHBIX O0pa30BaTEbHBIX CTAHJIAPTOB MO  IMOJIY4aeMOi
npodeccun.

Conepxanue nporpamMMbl MarTeMaThka HampaBJIE€HO Ha JOCTH)KEHHUE
CHEQYIOIINX LeJIei:

* obecrieueHue CPOPMUPOBAHHOCTH TPEACTABICHUM O COLIMATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

* o0ecrieueHre CHPOPMHUPOBAHHOCTH  JIOTHUECKOTO, AITOPUTMHUYECKOTO U
MaTeMaTHYECKOT0 MBIILJICHUS;

* obecrieueHue cPOPMUPOBAHHOCTH YMEHUM MPUMEHSITh MOJTYyUYCHHbIC 3HAHUS TIPU
pEUIEHNHU Pa3JInYHbIX 33/1aY;

* obecnieyeHre CPOPMUPOBAHHOCTH TMIPEACTABJICHHUM O MaTeMaTHKE KaK YacTu
00I11e4eIOBEUECKON KYJIbTYpbl, YHUBEPCAIHHOM S3bIKE HAYKH, IO3BOJISIONIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOLECCHI U SBJIICHHUS.

B mporpamMmy BKJIIOYEHO cOJep’KaHME, HalpaBlieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINM, HEOOXOJMMBIX I KadecTBeHHOro ocBoeHus OITOII
CIIO na 6a3e OCHOBHOrO 00IIero 0Opa3oBaHUs C MOJYYCHHEM CPEIHEro OOIIEro
oOpa3oBaHHUs; Ha OCBOCHHE MPOrpaMMbl TMOJATOTOBKM KBAIU(PUIMPOBAHHBIX
pabouunx, ciyxauux.IIlporpamma yuyeOHON mUCHUIUIMHBEI MaTemaTuka pacKpbhIBaeT
CoJlep’KaHMe Y4yeOHOTrO Marepuala, TOCJEeNIOBaTeIbHOCTh €r0  H3Y4YeHHs,
pacripejiesieHue y4eOHbIX 4acoB, TEMaTUKY pedepaToB, HHIUBUAYATbHBIX ITPOCKTOB,
VUYUTBIBAs CHEeUU(PUKY TPOTpaMM IOJATOTOBKH KBaIU(UIIMPOBAHHBIX pPabOUHX,
CITy>KalllUX.

1.2. O0mas xapakrepucTuka yueOHo# JucuILInHbI MaTtemaTnka

Maremaruka sBisercs (yHIaMEHTalIbHOM  00I1e00pa3oBaTEIbHOMN
JTUCIUTUIMHOM CO  CJIOKMBIIMMCSI YCTOWYMBBIM  COJIEp)KAaHHUEM U OOIIMMU
TpeOOBaHMSIMHU K TMOATOTOBKE OOydaromuxcs. B AnaThIpCKOM TEXHOJOTHYECKOM
KOJUIEIKE, peau3yIonuXx O00pa3oBaTeNbHYI0 MPOTPaMMy CpPEIHETO OOIIETro
obpazoBanus B mpenenax ocBoeHus OIIOIT CITO nHa 6a3e OCHOBHOTO 0OIIEro
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oOpa3oBaHUs, N3yYCHHE MATEMATUKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTHU OT
npodust mpodecCUOHATBHOT0 00pa30BaHUsI.

[Ipu ocBoenun mnpodeccun CIIO 08.02.05 MacTtep OTHETOYHBIX
CTPOUTEIBHBIX M JIEKOPATUBHBIX paboT (TexHuueckud mnpodunb) Maremaruka
ABIeTCS MNPOGUIBLHON JUCHMIUIMHON M U3y4aeTcsi. OTO BBIpAXaeTcs B
coJiep>KaHuM O0Yy4EHHUsI, KOJMYECTBE YaCcOB, BBIJICISAEMbIX Ha U3yUYEHHUE OTICIbHBIX
TEM MpOrpamMMbl, TIIyOMHE HMX OCBOEHHUSI CTyJIE€HTaMH, OObEME U XapakTepe
npakTUdecKkux 3aHaTui. OOmue Ienn HW3yYeHHWsT MaTeMaTUKH TPaJUIIMOHHO
pEaNM3yIOTCS B YETHIPEX HAMPABIICHUSIX:

1) obmiee mpeacTaBiIeHnE 00 UIEIX U METOJIaX MAaTEMATHKH,

2) UHTEJIEKTyaJIbHOE Pa3BUTHE;

3) oBnajieHrEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHUSIMU;

4) BocIUTaTEIHLHOE BO3/ICUCTBUE.

Jlns Texaudyeckoro mnpoduis mpodeccHoHaTIbHOTO0 00pa3oBaHUs BBIOOD
nejael cMmelmaercs B MParMaTHYeCKOM HAMpaBlICHWH, MPeycMaTpPHUBAIOIIEM
YCWICHHE U pacHIMpEeHHUE TMPUKIAJHOTO XapakTepa HW3Y4YeHUs MaTeMaTHKU,
MPEUMYIIECTBEHHOW OPUEHTAIIMM HAa aJTOPUTMUYECKUM CTUIIb TMO3HABATEIIbHOMN
NeSTETLHOCTH.

N3yuenne MareMaTuku Kak npoduiibHON 0011e00pa3oBaTebHON yueOHOM
JUCHUTUIMHBI, YYUTHIBAIOMEH Crelu(pUKy OCBAaMBAEMbIX CTyJeHTaMu mnpodeccuu
CIIO, obecrieunBaeTcs:
® BEIOOPOM PA3IMYHBIX MTOAXOJ0B K BBEICHUIO OCHOBHBIX ITOHSATHIA;

e (popMHpoBaHMEM CHUCTEMbl YUEOHBIX 3aJlaHui, oOecrieunBaromux 3GpHEKTUBHOE
OCYIIECTBJICHUE BRIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

e 00oraiieHueM CIeKTpa CTHIIeH yueOHOU JAeSTEIHHOCTH 3a CUET COTIIACOBAHUS C
BEIYIIUMH JICATCILHOCTHBIMH XapaKTEPUCTUKAMH BHIOPAHHOW CIIEIINATLHOCTH.
[IpodunbHass cocTaBisiomas oOTpaxaeTrcs B TpeOOBaHMUSIX K TMOJATOTOBKE
00y4Jarommxcsi B 4acTH:

e 00mEel CHUCTEMBI 3HAHWH: COJEp)KATEIbHBIE TPUMEPHl  HCIIOJIH30BAHUS
MaTEeMaTHYECKHUX UACH M METOJI0B B IPO(PECCHOHATILHOM NEeITETbHOCTH;

® TPAKTUYECKOTO  HCIMOJIb30BAHUS TMPUOOPETCHHBIX 3HAHUW U YMEHHIA:
WHUBUYAIbHOTO Y4YEOHOTO OIbITa B TMOCTPOCHUM MAaTEeMaTHYECKUX MOJETEH,
BBITIOJIHEHUU HUCCTIEA0BATEIIbCKUX MMPOCKTOB.

Conepxanue y4eOHOM AHMCIMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATCIBbHBIMUA JTUHUSAMU 00YUCHHUST MaTEMATHKE:

e aynreOpamveckas JMHMS, BKIIOYAIOIIAs CHCTEMAaTH3allMI0 CBEACHUW O YHCIaX;
M3yYe€HHE HOBBIX M 00O0OIIEHHWE paHee H3YUYEHHBIX omeparuii (BO3BeICHUE B
CTCTICHb, W3BJICYCHHE KOpHS, JIorapu(MHpoBaHHWE, CHUHYC, KOCHHYC, TaHTCHC,
KOTaHTEHC ¥ OOpaTHBIC K HUM);

® U3Yy4YCHUE HOBBIX BHJIOB YMCJIOBBIX BBHIPAKECHHUM U ()OPMYIT; COBEPIICHCTBOBAHKE
MPAKTUYECKUX HABBIKOB M  BBIUYMCIUTENBHOW KYJIBTYphI, pacIIUpeHUuE U
COBEPIIIEHCTBOBAHUE aNTeOPandEecKOro arrmapara, chOpMUPOBAHHOTO B OCHOBHOM
IIKOJIC, U €T0 MPUMCHEHHE K PEHICHUI0O MaTeMAaTHYECKHX W MPUKIAIHBIX 3a]1a4;
TEOPETUKO-(PYHKITMOHAIBHAST ~ JIMHHS, BKIIOYAMOIIAs  CUCTEMAaTH3alHMI0 U



pacIpeHre CBeIeHu 0 (YHKIHIX, COBEPIICHCTBOBaHUE TpadUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJESIM U METOJaMH MaTEMaTHYECKOTO aHalu3a B
o0beMe, TMO3BOJIAIONIEM HCCIEA0BaTh dJIEMEHTapHble (QYHKIUMKA U pemiarh
npocTelime reoMeTpuieckue, Gu3nuecKue v Ipyrue NpuKIaaHbe 3a/1a4u;
® JIMHUS YpaBHEHUU U HEPAaBEHCTB, OCHOBAHHAs HA MOCTPOCHUM U UCCIIEIOBAHUU
MaTEeMaTHYECKUX MOJIEJICH, MepeceKaromascs ¢ anredOpanyeckoil U TEOpeTHUKO-
GYHKIMOHATBPHOM JMHUSMHA W BKJIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKH JIreOpandecKuX MmpeoOpa3oBaHMi Il PEIICHNs] YPAaBHCHHM, HEPABEHCTB
u cucteM; (GOPMHPOBAHUE CIIOCOOHOCTH CTPOUTH W HCCIEAOBATh MPOCTCUIITHE
MaTEeMaTUYECKHE MOJICITH MPU PEIICHUH MPUKIIATHBIX 3a7a4, 3374 U3 CMEKHBIX U
CHEIUATBHBIX JUCIHUIUINH;
® reOMETpUYECKas JIMHUS, BKIIOYAIONIAs HArJISAHBIE TPEJCTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax U U3yUYECHHUE UX CBOMCTB, (OpMUPOBAHHUE U pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XE€HHUs, pPa3BUTHE CIOCOOOB  TIEOMETPUUYECKHUX
U3MEPEHUM, KOOPJWHATHOTO M  BEKTOPHOTO  METOJOB  JUJISi  pelIeHUs
MaTEeMaTUYECKUX W TMPHUKIATHBIX 33129,
® CTOXaCTWYECKasl JIMHUS, OCHOBAaHHAsS HA PA3BUTHH KOMOWHATOPHBIX yMCHHH,
MIPEICTABICHUM 0 BEPOSITHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOILEro MHUpA.

1.3. MecTO y4eOHO# AUCHUILIUHBI B y4€0HOM ILJIaHe

VYyebnas paucuumuinHa MaremaTtuka SBISETCS YYEOHBIM —MPEIMETOM
oOs3aTeNIbHON mpeaMeTHOM oOnactu  Maremaruka u uHdopmatuka DOI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

B AnaTeipckoM TEXHOJOTHYECKOM Koyuiemke MunoOpazoBanust Uysammu,
peanu3yronieM 00pa3oBaTEIbHYIO IPOrpaMMy CpeHEro oOIIero oopa3oBaHUsS B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIero oOpa3oBaHuS,
yueOHasi qucuUIUIMHAa MaTteMathka u3ydaercss B 00I11eo0pa3oBaTEILHOM IIHUKIIC
yueoHoro miana OIIOIT CIIO na 6a3e OCHOBHOro OOIIEro oOpa30BaHUS C
MOJTY4YEHHUEM CPEIHET0 00111ero o0pa3oBaHus.

B yueOnbix mnanax [IIIKPC yyebnas nucuuminHa MaTteMaTuka BXOAUT B COCTaB
oOmmx 00meo0pa3oBaTEeNbHbIX  yYE€OHBIX JHUCLHMIUIMH, (QOPMUPYEMBIX U3
o0si3aTenbHbIX TIpeamMeTHbIX obnacteid ®I'OC cpegnero obuiero oopasoBaHus, s
npodeccuit  CIIO  coorBercTByromiero  mnpoduis  npodecCHOHAIBHOTO
oOpa3oBaHUs.

1.4. Pe3yabTaThbl 0CBOCHUS Y4€OHOM TUCUMILTUHBI

OcBoeHnue copepkanus yuyeOHOW MUCIUIUTMHEI Marematuka oOecredunBaeT

JIOCTHKEHHE CTYACHTAMU CJICYIOIIUX Pe3yJIbTaTOB:

* JINYHOCTHBIX:

- c(hopMUPOBAHHOCTH TIPEACTABIICHUA O MAaTEMAaTHKE KaK YHUBEPCAJIHLHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIUPOBAHUS SBICHUH W TIPOIECCOB, HMICIX M METOAax
MaTEeMaTHKH;

- TOHMMAaHWE 3HAYMMOCTH MaTeMaTHKH I HAyYHO-TEXHHUYECKOTO Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIICYeTIOBEYCCKOM
KyJIbTYphl 4e€pe3 3HAKOMCTBO C HMCTOpWEH pPa3BUTHS MAaTEMAaTHKH, SBOJIOIHCH
MaTE€MaTUYECCKUX UICH;



- pa3BUTHE JIOTMYECKOTO MBINIICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEeHUS,
QITOPUTMHUYECKON KYJIBTYPbl, KPUTHYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOIUMOM
Ut Oyyiien npodeccuoHaIbHOM AESITENIbHOCTH, ISl IPOJOJKEHUs 00pa30BaHus
"

caMmo00pa3oBaHus;

- OBJIQJICHUE MAaTEMAaTUYECKUMHM 3HAaHUSIMU W YMEHHUSIMHU, HEOOXOJMMBIMU B
MTOBCEIHEBHOM JKU3HU, 1JI1 OCBOECHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCLUUILINH
u

JTUCITUTUINH TPOo(eCCHOHATBLHOTO IUKJIIA, 71 TTOJIYICHHS 00pa30BaHUs B 001aCTsIX,
HE TpeOyromux yriay0IeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha
MPOTSHKEHUM BCEW  KWU3HU, CO3HATEIBHOE OTHOIIEHHWE K HENPEPHIBHOMY
0o0pa30BaHMUIO KaK YCIOBHIO YCIIEUTHOW MpodheCcCHOHATBHOM W OOIIECTBEHHOM
JEATEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JESTEIBbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOW pPabOTE, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-UCCIIEeI0BATEIhCKOH,
MPOEKTHOW U JIPYTUX BUJIAX AEATEIbHOCTH;

- OTHOIIIEHHE K MPO(ECCHOHANBLHON NIeATeTbHOCTH KaK BO3MOXHOCTH y4acTHs B
pEelIeHNH JIMYHBIX, OOIIECCTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0JieM;

* MeTanpeaIMeTHbIX:

-YyMEHHUE CAMOCTOSTENBHO ONPENCTATh LEIU ACATEIbHOCTH W COCTABIISITH TLIAHBI
NEATEIbHOCTH; CaMOCTOSITEIIBHO OCYILIECTBIIATD, KOHTPOJINPOBATH "
KOPPEKTUPOBATh AECATEIIBHOCTh, HCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI A
JOCTUKEHHUSI TIOCTaBIICHHBIX I€J€l M pealu3aluy IUIAHOB JAESTEIbHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IMYHBIX CUTYAIIHUIX;

- YMEHUE MPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
JEATEIIbHOCTH, YYUTHIBaTh MO3ULUHUM JIPYTHMX YYAaCTHUKOB J€ATEIIbHOCTH,
s dexTuBHO pazpemarb KOHPIUKTHI;

- BJIaJICHUE HaBbIKAMU MO3HABATENLHOM, Y4eOHO-UCCIEIOBATENBCKON 1 MPOEKTHOM
NeSTeTbHOCTH, HaBBIKAMU pa3pelieHrs MpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHECHHIO
Pa3IMYHBIX METOJOB MMO3HAHUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOM — MH(OPMAIMOHHO-
MO3HABATEIBbHOU JEATEIbHOCTH, BKIIOYAsI YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX
UCTOYHUKAX WHOOpPMAIMM, KPUTUYECKH OIEHUBATh M HUHTEPIPETUPOBATH
nH(pOpMaIHIO, OTYyYaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

-BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHME SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOYKY 3PEHUsI, UCITOIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPENICTBA;

- BJIaJICHUE HAaBBIKAMU MMO3HABATEIHHOU PEe(IICKCUU KaK OCO3HAHMS COBEPIIIACMBIX
JIEVUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB M OCHOBAaHWM, I'PaHUII
CBOEr0 3HAHWS U HE3HAHUS, HOBBIX MO3HABATENBHBIX 3a/lad U CPEACTB I UX
JIOCTHXKECHUS,



-1IeTICyCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATHH PELICHHM, CO0Opa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTb
BOCIIPUHUMATh KPacoTy U TapMOHUIO MHPA;

* IpeAMETHBIX:

- C()OPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKE KakK YacTH MHUPOBOIl
KyJbTypbl W MECT€ MaTEeMaTHUKH B COBPEMEHHOW IMBWIIM3AIMM, CIIOCOOax
ONMCAHMS SIBJICHUH PEAIbHOTO MUpPa HA MAaTEMaTUYECKOM SI3bIKE;

- c(hopMHpPOBAaHHOCTH TPEACTABICHUA O MAaTeMaTUYECKUX MOHATHIX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIIONIMX OINKCHIBATH M U3Yy4aTb
pa3HbIE POLIECCHI U SBJIICHUS;

- IIOHMMAHHME BO3MOKHOCTHM AKCHOMATHYECKOTO IIOCTPOEHUS MaTEMATHYECKHUX
TEOPUH; BJIAJICHUE METOJIAMM JI0KA3aTEJIbCTB U AITOPUTMOB PEUICHUs, YMEHHUE UX
IIPUMEHSTh, IIPOBOJMTH JOKA3aTEIbHBIE PACCYKIECHUS B XOJE PELICHUs 3a1ad;
BIAJCHUE  CTAHJAPTHBIMM  NPUEMAMM  pEUICHUS  pPALMOHAIBHBIX U
UPpALMOHAJIBHBIX, [I0KA3aTEJIbHBIX,  CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;

-MCII0JIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YUCIE I IIOHUCKA
IIyTH PEIICHUA U WIUTFOCTPALIUU PELICHUs YPABHEHUN U HEPABEHCTB;
-c(pOpMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHSX MaTEMaTHUYECKOIO
aHajau3a W HX CBOMCTBAx, BJIAJICHUE YMEHUEM XapaKTEpU30BaTh II0BEACHUE
(yHKUMNA, WCMONB30BAHUE TMIOJIYYEHHBIX 3HAHUM JUIsl ONWUCAaHUS M aHaIu3a
peanpHbBIX 3aBUCUMOCTEN;

- BJAQJACHUE OCHOBHBIMH IIOHATHUSAMH O IUIOCKHX UM IPOCTPAHCTBEHHBIX
reOMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOICTBAX;

- c(OpMHUPOBAHHOCTh YMEHHsI paclO3HaBaTh TeOMETpUYecKue (Urypbl Ha
yepTekax, MOJEISAX U B PEAJIbHOM MHUPE;

- IPUMEHEHUE H3YUYEHHBIX CBOICTB TreoMeTpuuyeckux ¢uryp u Qopmya s
peleHns reoOMeTpUYECKUX 3a1ad ¥ 3aJ1a4 C IPAKTUUYECKUM COJEPKAHUEM;

- c(hopMHpPOBAaHHOCTh NPEJCTABICHUN O Tpoleccax M SBJICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,
OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEM;

- YMEHMH HaxoIuTh M OLEHUBaTh BEPOSTHOCTU HACTYIUIEHHSI COOBITHI B
IIPOCTENIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX
BEJINYMH;, BJAJCHUE HABBIKAMHM HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOTpaMM NPH PELICHUHN 3a1a4;

- c(hopMUPOBAHHOCTH MPEACTABICHUA O HEOOXOAMMOCTH JOKA3aTEIbCTB MPH
000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIK aKCUMOMATHKHU B MPOBEACHUN
JNETYKTUBHBIX PACCYXICHUN;

- c(hopMUPOBaHHOCTh MOHATUHWHOTO ammapara MO OCHOBHBIM pa3jeiiaM Kypca
MaTeMaTHK{; 3HAHUH OCHOBHBIX TeopeM, (QOpMyl M YMEHHS HX NPUMEHSTH;
YMEHHMsI JI0Ka3blBaTh TEOPEMBbl U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHS
3az1ady;

- ¢(hOpMHUPOBAHHOCTh YMEHHUI MOJAEIUPOBATH peajbHbIE CUTYalldH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIENIN, MUHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAaT;



- c(OpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEeMaTHYECKOTO

aHaiM3a W HUX CBOMCTBax, BJIAJCHUE YMEHHEM XapaKTEpPHU30BaTh IOBEJICHUE

GyHKUMNA, HWCMONIB30BAHUE TMOJTYYEHHBIX 3HAHUW JUIsl ONUCAaHUS M aHaIu3a

peabHBIX 3aBUCUMOCTEH;

-BJIaJICHUE YMEHHUSIMU COCTABJICHUS BEPOSITHOCTHBIX MOJIEJIEH 1O YCIOBUIO 33Jja4u

Y BBIYUCIICHHS BEPOSITHOCTH HACTYILJICHUSI COOBITHIA, B TOM YHCIIE C TPUMEHEHUEM

dbopMy1 KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH;

VCCJIEIOBAHUS CITyYaiHbIX BEJIMYMH 110 UX PacHpeleIEeHUIO.

BoInyckHMK HA yriIy0JIeHHOM YPOBHE HAYYUTCS:

— CBOOOJHO OIEPUPOBATH MOHATHUSIMH: HATypaJIbHOE YHUCIO, MHOXECTBO
HATypaJbHBIX YHCEN, LEJ0€ YHCIIO, MHOKECTBO LEJIbIX YMCEN, OOBIKHOBEHHAS
npobb, gAecsTHUHAs JApoOb, CMEIIAHHOE YHCIO, palMOHAIbHOE YHCIO,
MHOKECTBO PallMOHAIBHBIX YUCEN, HPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N,
JEUCTBUTEILHOE YHUCIIO0, MHOXKECTBO JCHCTBUTEIBHBIX YUCEN, F€OMETPUYECKAs
WHTEpIIpETalnsl HaTypalbHbIX, IEJbIX, PAlUOHAIBHBIX, JIEUCTBUTEIbHBIX
YHUCe;

— BBINOJIHATH BBIYMCIICHHMS] U TpeoOpa3oBaHUs BBIPAKEHHUH, COAEpKaIIUX
JEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHH HaTypaJibHbIX CTEICHEW;

— BBINOJHATH CTaHJApPTHBIC TOXJICCTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX, JIOTapU(PMHUUECKUX, CTEHEHHBIX, HPPALUOHAIBHBIX
BBIPAKEHUM.

— CBOOOJIHO OTNEPHPOBATh MOHATUSIMHU: ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC
yYpaBHEHUs W HEPABEHCTBA, ypaBHEHWE, SBISIIOIICECS CJEACTBUEM APYroro
ypaBHEHUS, YypaBHCHHS, PAaBHOCWIBHBIE HAa MHOXXECTBE, PaBHOCHUIILHBIC
npeoOpa3oBaHusl YpaBHEHUMH;

— pemath pasHbIe BHIBI YPAaBHCHHH M HEPABCHCTB W WX CUCTEM, B TOM YHCIIC
HEKOTOpbIE YypaBHEHHs 3-U W 4-i cTeneHe#, IpoOHO-pallMOHAJIbHBIE |
UppalMoOHAILHBIC,

— OBJIAJIETh ~ OCHOBHBIMM  THUIIAMHM  TOKa3aTeJIbHBIX,  JIOTAPUPMUUYECKUX,
UPpALMOHATBHBIX, CTENEHHBIX YpAaBHEHUW W HEPABEHCTB MU CTaHAAPTHHIMHU
METO/IAMH MX PEIICHUM U IPUMEHSTh UX MPU PEIICHUH 33/1a4;

— BJAQJCTh METOJIaMHU PEUICHUS YpaBHEHUMH, HEPABEHCTB M HMX CHUCTEM, YMETh
BBIOMPATHh METOJ] pelIeHUsI U 000CHOBBIBATH CBOU BHIOOD;

— HCIOJB30BaTh METOJ WHTEPBAJIOB IS PEIICHHs HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-PAMOHABHBIX U BKIIOYAIOMINX B ce0s MPpallMOHATLHBIE BRIPAKESHUS;

— pemarh anreOpanvecKkre YypaBHEHHS W HEpPaBEHCTBA W HUX CHUCTEMBI C
napameTpaMy anreOpanyeckuM U rpauueckuM METOIaMH;

— pelIaTh ypaBHEHUS B IEJIbIX YHCIIAX;

— CBOOOJIHO WCIIOJIb30BaTh TOXJIECTBEHHbIE MPEOOpa3OBaHUs TPU PEUICHUH
YPaBHEHUU U CUCTEM YPABHEHUMN

— BJAQJCTh MOHATHUSMU: 3aBUCHMOCTb BEJIMYMH, (DYHKIUS, apTYMEHT U 3HAUYCHUE
byHKIIUKA, 00JIACTh OMPEICICHHs] U MHOXECTBO 3HAUCHUW (PYHKIWHU, Tpaduk
3aBUCUMOCTH,  Tpabuk  (yHKOHH, HyId  (QYHKIUH,  TPOMEKYTKU
3HAKOTIOCTOSTHCTBA, BO3pPACTaHWE HA YHCIOBOM TMPOMEXKYTKE, YObIBAHHUE Ha
YUCJIOBOM TMPOMEXYTKE, HaOOJIbIlIee U HaMMEHbIlee 3HAaYeHUE (QYHKIIMH Ha
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YHICIIOBOM MPOMEXKYTKE, IepuoanyecKas (pyHKIUs, TEpUO, YeTHasI U HeueTHas
GyHKUMU; YMETh TPUMEHSATh 3TH MOHSITHS PU PEIICHUH 3a/1a4;

BIAJCTh TOHATHEM CTENeHHas QYHKUIUS, CTPOUTh €€ Tpaduk H YMETb
MPUMEHSTH CBOMCTBA CTEMIEHHON (DYHKIIUU TP PEILICHUH 3a]1ay;

BIAJCTh TOHATHSAMHU TIOKa3aTelibHasi (YHKIUs, OKCIIOHEHTAa; CTPOUTh HX
rpagukd U yMeTb NPUMEHSITh CBOMCTBAa MOKa3aTeIbHOW GYHKUUM TMpU
pelIeHnu 3aj1ay;

BJIQJIETh MOHATHEM Jorapudmuueckas (QyHKIHS; CTPOUTH €€ rpaduk U yMeTh
IPUMEHATH CBOMCTBA JIoTapu(pMUIEeCKON (HYHKIIUU MPU PELICHUH 3a/1a4;
BJIa/IETh TIOHATUSMU TPUTOHOMETPUYECKUE (PYHKIIMU; CTPOUTH UX TpapuKu H
yMETh MPUMEHATHh CBOWCTBA TPUTOHOMETPUYECKHX (DYHKIMN MpU pEIICHUU
3a7ad4;

BJIQ/IETh MOHATHEM OoOpaTHas (QYHKIIHS; TPUMEHSATh 3TO MOHATHE MPH PEIICHUH
3a/1ay;

OPUMEHATh TPU  pPEIIEHUH  3aJad  CBOWCTBa  (PyHKUMHA:  YETHOCTH,
NEPUOAUYHOCTD, OTPAHUYEHHOCTB;

MPUMEHSTH MIPU PEUICHUU 3a]1a4 MpeoOpa3oBaHus TpadukoB GyHKIIUN;
OPUMEHATD JUIsl PEIICHUS 3a]]a4 TEOPHUIO MIPEJIEIOB;

BJIAJCTh MOHIATUSIMU: IPOU3BOIHAS (PYHKIIMHU B TOUKE, MPOU3BOAHAS HYHKIIUU;
BBIYHCIIATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIUN U UX KOMOUHAIINIA;
UCCIIEIOBaTh (PYHKIIMKA HA MOHOTOHHOCTD U DKCTPEMYMBI;

BJIa/IETh TIOHATHEM KacaTelbHas K rpauky QyHKIHUNA U YMETh MPUMEHSTH €T
IIpU PEIICHUH 3a]1a4;

BJIa/IETh OHIATUAMHU TIEpBOOOpa3Has QyHKIIMs, OTIpeAeTICHHBIA HHTETPAT;
npuMeHsATh TeopeMy HrproTona—JIeiiOHMIIA 1 ee cleICTBUS JIs PEICHHs 3a1ay.
ONEpPUPOBATH OCHOBHBIMU OIMCATEIHHBIMU XapaKTEPUCTUKAMHU YHCIOBOTO
Habopa, MOHITHEM r'eHepaibHasi COBOKYITHOCTh U BEIOOPKOU U3 HEE;
ONEpPUPOBATh MOHATHUSMHU: YacTOTa M BEPOATHOCTb COOBITHUS, CyMMa H
IPOU3BENIEHUE BEPOSTHOCTEH, BBIYUCIATH BEPOSTHOCTU COOBITUHA Ha OCHOBE
MOJICYETA YKCIIa UCXO/I0B;

BJIAJICTh OCHOBHBIMU MOHATUSIMU KOMOMHATOPUKUA U YMETh UX MPUMEHSTH MPU
pEelIeHNN 3aj1ay;

UMETh MPEACTABIEHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

UMETh MPEACTABICHUE O AUCKPETHBIX U HETPEPHIBHBIX CIyYalHBIX BEITHMUMHAX
U pacrpeie]IeHUsIX, O HE3aBUCUMOCTH CITyYailHBIX BEJIMYHH;

UMETh TPEJCTaBICHUE O MATEMAaTHUECKOM OKUIAHUH U TUCTIEPCUN CITyJailHBIX
BEJIMYUH;

UMETh MPEACTABICHNE O COBMECTHBIX PACTIPEICICHUSAX CTyUYaiHbIX BEJIHYNH;
CTPOUTHh MOJIENb PEIICHUs 3aJa4d, MPOBOIUTH J0Ka3aTeIbHBIC PACCYKICHHUS
IIPY PEIICHUN 3a]1a4H;

pemarh 3a7a4n, Tpedyromue nepedopa BapuaHToOB, TPOBEPKH YCIOBUH, BEIOOpA
ONTUMAJIBHOIO Pe3yJIbTaTa;

aHAJIM3UPOBaTh W HMHTEPIPETHPOBATH IOJYUYECHHbIE PEIICHHUS B KOHTEKCTE
YCIIOBUS 3aJ]aui, BEIOMpATh pellIeHus], He MPOTUBOPEYAIe KOHTEKCTY;
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NIEPEeBOUTH NP PEIICHUHU 3aJaud HH(POpPMAIMIO U3 OXHOH (OPMBI 3aIMCH B
JIPYTyl0, HCIOJIb3YS TPU HEOOXOAMMOCTH CXEMbl, TaOJMIbl, Trpadukw,
JIarpaMMBbl.

BJIJICTh T'COMETPUYCCKUMHU TMOHSATHSAMHU TIPU PEIICHUM 3aad M IMPOBEIACHUU
MaTEeMAaTUYECKUX PACCYKICHHIA;

CaMOCTOATEIILHO (POPMYJIMPOBATh OMNPEHACICHUS T'€OMETPUYCCKUX (QUTYp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPUICCKUX (PUTYD
U OOOCHOBBIBaTh WJIM OIPOBEPrath WX, 0000MmaTh WM KOHKPETH3UPOBATH
pe3yabTaThl Ha HOBBIX Kiaccax (UTYp, HMPOBOJUTH B HECIIOKHBIX CITydasx
Kiaccuukaimo GUryp mo pa3IuaHbBIM OCHOBAHUSIM;

UCCIICIOBaTh  YEPTEXH, BKIIOYas KOMOWHANUU  (QUIYyp,  HM3BJICKATh,
UHTEPIIPETHPOBATh M MPeoOpa3oBbIBaTh MH(POPMAIHIO, MPEACTABICHHYIO Ha
geprexax;

pelaTh 3ala4d Te€OMETPHUYECKOTO COJCP)KaHHsS, B TOM YHCJIC B CHUTYyallHsX,
KOTJla alTOPUTM peIICHWs HEe CJIeAyeT SBHO W3 YCIOBHS, BBITOIHSITH
HEOOXOMUMBIC IS  peUICHHWs 3aJaddl  JIOTMIOJHHUTEIbHBIE TIOCTPOCHUS,
UCCJICIOBaTh BO3MOXHOCTh TPHUMEHEHHUS TeopeM H (GOopMys s perieHus
3azad;

yMeThb (POPMYITHPOBATh M IOKA3BIBATH TEOMETPUICCKUE YTBEPIKICHUS;

BJIQJICTh TOHSATUSMH CTEPCOMETPHH: TpU3Ma, TMapajuIeeTuIe]l, MUPaMHIa,
TETpa’Ip;

UMETh TPEJCTaBICHUS 00 aKCHOMaX CTEPCOMETPHM M CICJACTBHSAX M3 HUX U
yYMETh IPUMEHSTh UX TPU PEIICHUH 3a/1a4;

YMETh CTPOUTH CEUYCHHS MHOTOTPAaHHHKOB C HCIIOJIb30BAHHEM Pa3IMYHBIX
METOIOB, B TOM YHUCJIC ¥ METOJIa CIIC/IOB;

UMETh TPEJCTABICHNE O CKPCIIUBAIONIUXCS MPSAMBIX B MMPOCTPAHCTBE M YMETh
HAXOIWTh YTOJI U PACCTOSTHUEC MEKIYy HUMU;

NPUMEHATh TEOPEMbl O TMAPAUICIBHOCTH TMPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE TIPH PEIICHUH 3a7ad;

YMETh MPUMEHSATH MMapajlIeIbHOE TIPOCKTUPOBAHUE IS N300pakeHus puryp;
yYMETh NPUMEHSATH TEPIECHANKYISIPHOCTH MPSMON U IJIOCKOCTH TPH PEIICHUN
3aad;

BJIQJICTh TIOHATHUSMH OPTOTOHAJIBLHOE TPOSKTUPOBAHWE, HAKIIOHHBIE M HUX
NPOEKIIMU, YMETh MPUMEHATH TEOPEMY O TPEX MEPICHIUKYIIIpax MPU PEIICHUH
3ajad4;

BJIAJICTh MOHATHUAMH PACCTOSHUE MEXKIy (UI'ypaMH B IPOCTPAHCTBE, OOLIHiA
NEPIICHIUKYJIAP ABYX CKPEIIMBAIONIMXCSA MPSIMBIX U YMETh IPUMEHSATh UX MPH
pEIICHNH 3a]aY;

BJaJICTh TOHATHEM YroJl MEKIY MPSAMOM M IUIOCKOCTHIO U YMETh MPUMEHSATH
€ro TP PEIICHUH 3a/1a4;

BJIAQJICTh IOHATHSAMHU JABYIPAHHBIA yroJl, Yyroil MEXAY IIOCKOCTSMH,
NIEPIICHIUKYJIIPHBIC TUIOCKOCTH M YMETh MPUMEHSTh HX TPU PEIICHUH 3a/1a4;
BJIQJICTh TOHATHSAMH TIpW3Ma, MapaJUielieuIe] W TPHUMEHATH CBOWCTBA
napajureJienuIe/1a Ipyu PeIIeHUH 3a/1ad;
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BJIAJIETh MOHSATHUEM MPSIMOYTOJBHBIN MAPAIUICICIUIIET U MPUMEHATh €r0 IMpPH
pELICHNH 3a1aY;

BJIAJICTh TMOHATHUSAMU MHPAMHAA, BHUABlI MHPAMHJ, BJIEMEHTHI IPABWIBHOU
MAPAMUJIB U YMETh IIPUMEHSATh UX IIPU PELICHUH 3a/1a4;

MMETh MPEICTABIECHUE O TEOpEME DJiepa, MPABUIbHBIX MHOTOIpaHHUKAX;
BJIAJICTh TOHATHEM IUIOIIAJA IMOBEPXHOCTEH MHOIOTPAHHUKOB W YMETh
MPUMEHSTH €0 MPU PELIEHUU 3a/1a4;

BIIAJICTh TOHATHUSMHU TeNla BpamieHus (IWIUHApP, KOHYC, map u cdepa), ux
CEUYCHHS U YMETh IPUMEHATh UX IIPU PELICHUM 3314,

BIAJCTh TOHATHSIMH OO0BEM, OOBEMBI MHOTOTPAHHHKOB, TEJI BpAICHUS W
MIPUMEHATH UX NIPU PELICHUU 3314,

UMETh TIPEJCTaBICHUE O IUIomanu cdhepsl U yMETh MPUMEHATHh €ro TpHU
pEIICHUY 3a/a4;

BJIAJICTh MOHATUSMU BEKTOPBI U UX KOOPANHATHI;

YMETB BBITIOJIHATH OIIEPALIMU HAJl BEKTOPAMMU;

MCIIO0JIB30BaTh CKAJISIPHOE IPOU3BEACHNUE BEKTOPOB IIPU PELLICHUU 33/1aY;
MPUMEHATh YpPaBHEHUE IUIOCKOCTH, (POPMYIY PACCTOSHUS MEXAY TOUYKAMH,
ypaBHeHUE chephl IIPU PEIICHUH 3a]1ay;

IIPUMEHATH BEKTOPBI U METOJI KOOPJAUHAT B POCTPAHCTBE IPU PEIICHUU 3a]1a4
MCII0JIB30BaTh OCHOBHBIE METObI I0KA3aTEIbCTBA, IPOBOAUTH JOKA3ATEIBCTBO
Y BBITOJIHATH ONPOBEPKEHUE;

MIPUMEHATH OCHOBHBIE METObI PEIIEHUS MATEMaTUYECKUX 3a/aY;

Ha OCHOBE MATEMAaTHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE XapPaAKTEPU30BATH
KpacoTy M COBEPIICHCTBO OKPYXKAIOIIETO MUPA W IPOU3BEACHUN UCKYCCTBA;
BbinnyCKHHUK HA yrjiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUTHCS:
ONEPUPOBATH TOHATHEM OIPEIECICHUS, OCHOBHBIMU BHUJAMH ONPEACICHUN,
OCHOBHBIMU BUJAaMHU TEOPEM;

CBOOOJTHO OIpPEACNATh TUM U BBIOMPATh METOJl PEIICHHS TOKa3aTeNbHBIX U
JorapuMUYECKUX YpPaBHEHUW U HEPABEHCTB, UPPAIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO peniaTh CUCTEMBI TIMHEHHBIX YpaBHEHUM;

MPUMEHSTh METOJbI PEeIIeHUs MpocTeUmux auddepeHnaibHbIX YpaBHEHUN
IIEPBOTO U BTOPOTO MOPSAIKOB

CBOOOJIHO BJIAJECTh CTAHJAPTHBIM ammapaToM MaTEeMaTUYECKOTO aHaau3a s
BBIYUCJICHUS MPOU3BOAHBIX (DYHKIIMU OJHOM MEPEMEHHOM;

CBOOOIHO MPUMEHSITh amnmapaT MaTeMaTUYeCKOTO aHajau3a JJIs UCCIeI0BaHUs
GyHKUMA UM TOCTpOEHUA TpaduKOB, B TOM YHUCJIE UCCIEIOBAHUS Ha
BBIITYKJIOCTb;

OTIEpUPOBATH MOHATHEM MEPBOOOPA3HON (PYHKIIMM JIJIs pEIISHUS 3a/1a4;
OBJIQJICTh OCHOBHBIMH CBeJieHUSIMHU 00 mHTerpane Hprorona—JleliOnuima u ero
MPOCTEUIINX NPUMEHEHUSAX;

ONEPUPOBATH B CTAHAAPTHBIX CUTYALUSAX ITPOU3BOAHBIMH BBICIIUX MTOPSIKOB;
BJIAJICTh TIOHSATUSIMU BTOpas MPOHM3BOJHAS, BBIMYKIOCTh Tpaduka GyHKINHA U
YMETh UCCIIEIOBATh (DYHKITNIO HA BBITYKJIOCTh
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NPUMEHATD MPH PEIICHUH 3a7a4 (POPMYILy pacCTOSIHUS OT TOUYKH JI0 TNIOCKOCTH;
BIAJETh Pa3HBIMH CIIOCOOAMM 3aJaHUsl TPSAMOM YypaBHEHUAMH M YMETh
MPUMEHSTH TP PEUICHUH 33]1a4;

MPUMEHSTH MIPU PEILICHUHU 3a/1a4 U JI0Ka3aTelIbCTBE TEOPEM BEKTOPHBII METOI U
METO/1 KOOP/AMHAT;

UMETh TPEACTAaBICHHE 00 aKkcuoMmMax o0bema, MPUMEHSTh (GOpMYJibl 00bEMOB
NPSIMOYTOJIBHOTO Tapajijiesienunena, Npu3Mbl U MUPAMHIBI, TeTpajdapa Mpu
pELICHNH 33/1a4;

OPUMEHATh MHTETPad Ui BBIUMCICHUS OOBEMOB U TMOBEPXHOCTEH Te
BpallleHUs, BBIYUCICHHUS TUIOMIAIU ceprudeckoro mosica 1 o0bemMa IapoBOTro
CJIOS;

UMETh TMPEJACTABICHHE O JABWKEHUSAX B IMPOCTPAHCTBE: NapalIeIbHOM
NEPEHOCE, CUMMETPUU OTHOCUTENIBHO IUIOCKOCTH, LEHTPAIBHON CHUMMETpPHH,
MOBOPOTE OTHOCUTEIHHO MPSIMOM, BUHTOBOM CUMMETPHUH, YMETh MIPUMEHSTh UX
MIpU PEIICHUU 33/1a4;

UMETBH IIPEACTABICHNE O IUIOMAAN OPTOTOHAIIBHON IIPOEKIIUH;

YMETh IPUMEHSTH (HOPMYJIIBI 00HEMOB MPU PEIICHUH 33124

HaXOJUTh 00BbEM NapajIeyieNuIea U TeTpadpa, 3aJaHHBIX KOOpPJIWHATAMU
CBOUX BEPUIUH;

3a71aBaTh NMPSIMYIO B IPOCTPAHCTBE;

HaXOJUTh PACCTOSHHE OT TOYKH JI0 MJIOCKOCTH B CUCTEME KOOPIUHAT;
HaXOJUTh PACCTOSHHUE MEXKIY CKPEIIMBAIOIMIMMUCS NPSIMBIMH, 3aJlaHHBIMUA B
CUCTEME KOOPJIUHAT

1.5. KosinyecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl M CHUIIJIMHBL

o0beM 00pa3zoBaresbHOM porpaMmbl 342 4acoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM HArpy3ku oOydaromierocss 326 4acos;
TeopeTudeckoe ooyuenue — 206 Jacos;

npakTudeckue 3auatus — 120 yacos;

MIPOMEKYTOUHOM aTTeCTaIlK -89acOB, KOHCYJIbTAIMI — 8 4acoB.
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2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThI

Bua yueOHoi1 padoThl O0bem
4acoB

O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 342
OQo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl Harpy3Ka (Bcero) 326
B TOM YHCJIE:
TEOPETUYECKHE 3aHITHSI 206
PAKTUYECKUE 3aHATHUS 120
KOHCYJIbTaIINH! 8
IIpomeskyTOUHast aTTecTanus B (popme:
AK3aMeHa BO 2,3 ceMmecTpe 8
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2.2. TemaTu4ecKkuii IJIaH U coJep:KkaHue y4eOHOM TucHUIInHbI MaTeMaTuka

(TexHn4Yecknid NpouiIb)

HaumenoBanue
pa3iesoB U TeM

Conep:xxaHue y4eOHOT0 MaTepuaJjia, JabopaTopHble padoThI H MPAKTHYECKHE 3aHATHSA,
CaMOCTOfITeIbHAs padoTa 00yYaloIuXxcs, KypcoBasi pa6ora (IpoeKT) (eciu npedycmompeHnt)

Oo0BeM
4acoB

1

2

BBeaenue

Cojepxanue yueGHOrO MaTepUaa

MaremaTika B Hayke, TEXHHUKE, YKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJIOTHSX W IMPAaKTUYECKON
nesrenpHocTH. llenmn W 3ajauM M3ydeHHsT MaTeMaTWKu Ipu ocBoeHuu mpodeccuir CIIO u
cunenuanbHoctet CITO

Paznen 1.
Pa3Butrne noHaTHusa o
qHce.

Conepkanne yueOHOro Marepuana
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HGHLIG U palOHAJIbHBIC YHCIA. HeﬁCTBHTCHLHble qucia. HpI/I6J'II/I)KeHHBIe BBIYUCJICHUSA.
KommtexcHrle dncia.

10

HpaKTI/I‘IeCKI/Ie 3aHATHA
ApI/I(I)MeTI/I‘{eCKI/Ie I[eﬁCTBPIH HaJa 4YHuClIaMH, HaXO0XICHUC HpI/I6J'II/I)KCHHLIX 3HAYCHW BEIWYMH U
HOFpeLHHOCTCﬁ BBIYHMCIICHUN (a6COJ’IIOTHOI7[ u OTHOCHTCHLHOﬁ), CpaBHCHUEC YUCIIOBBIX BLIpa)I(CHI/Iﬁ.

Paznen 2.
Kopuu, crenenu u
Jorapugmsl

Conepxanue yueOHOro Marepuaina

32

Kopuu n crenenu. KopHu HaTypaibHOM CTETIEHN U3 YUCIIA U UX CBoWcTBa. CTeneHu ¢
paiuOHAaJIbHBIMU MTOKAa3aTCIIAMU, UX cBoiictBa. CteneHu ¢ }IeﬁCTBHTeJ’ILHBIMH II0Ka3aTCIIsIMMU.
CBoiicTBa CTENEHH ¢ AEHCTBUTEIBHBIM [TOKA3aTEIEM.

Jlorapugm. Jlorapudm uuncaa. OcHoBHOE JIorapu(h)MUIECKOE TOKACSCTBO. JlecaTuaHbIe 1
HaTypalbHble Jorapudmel. [IpaBnna neiictBuii ¢ norapupmamu. [lepexoa kK HOBOMY OCHOBAHHIO.
IIpeoGpa3oBanue anredpandecKux BeIpakenmii. [[peoOpazoBanne panoHaIBHBIX,
MPPALMOHAIBHBIX CTETICHHBIX, IOKA3aTENbHBIX U JIOTapu(MUIECKUX BBIPAKESHHUH.

16

IIpakTuueckue 3aHATHUS

Briuuciienue u cpaBHeHue KopHe. BrinonHenue pacueToB ¢ paaukainamu. Pemenue uppaunoHaibHbIX
ypaBHeHU. HaxoxieHue 3HaueHuid cTeneHel ¢ pauroHalbHBIMU NoKa3aTessMu. CpaBHEHHUE CTENEeHEH.
IIpeoOpa3oBaHus BRIpAXKCHHN, COACPIKAIINX CTEIICHHU. PellleHne moka3aTebHbIX ypaBHeHHU. Pemenne
MIPUKJIATHBIX 3a7a49. HaxoxkieHue 3HaueHni jJoraprdma mo npou3BoJ-HOMY OCHOBaHUIO. [lepexon ot
OJIHOTO OCHOBaHMS K Ipyromy. Berancienue u cpaBaeHue jgorapudmos. JlorapupmupoBanue u
HOTEHLUPOBaHUE BhlpakeHUH. [Ipubnmkennble BluncaeHus 1 PEIICHUS IPUKIaIHbIX 3a1a4.

Pemenne norapupmMudecKknx ypaBHEHUH.

16

15



Paszgen 3.
OCHOBBI TPUTOHOMETPHH

Cozepxanue yueGHOTO MaTeprana

29

OcHoBHbIe NOHATHA Pangnannas mepa yrina. BpamarensHoe nBmkenne. CHHYC, KOCHHYC, TAHT€HC
¥ KOTaHT€HC YHCIIa.

OcHOBHBIE TPUTOHOMETpPUYecKHe TokAecTBa DopMyitsl TpuBeaeHNS. POPMYIIBI CIIOKEHUS.
®opMyiibel yaBoeHUsT DOpMyJIbI [10JI0- BAHHOT'O YIJIa.

IIpeodpa3oBaHus NpocTeiilINX TPUTOHOMETPUYECKHX BhIpa:keHmii IIpeoOpa3oBanme CyMMBI
TPUTOHOMETPUUECKUX (DYHKLMH B IPOU3BEICHHUE U TIPOU3BEICHUS B CyMMY. Bripaxkenue
TPUTOHOMETPUUECKHUX (DYHKIMH Yepe3 TaHI'€HC MOJOBUHHOTO apr'yMeHTa.

Tpuronomerpuyeckre ypaBHeHHs1 M HepaBeHcTBa [IpocTeiinye TpUroHoMeTpruuecKue
ypaBHeHus. [Ipocreiimne Tpuronomerpudeckre HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHUECKIE
(GyHKIMH. APKCHHYC, QpKKOCHHYC, aDKTaHI'€HC.

15

[IpakTrueckue 3aHATUSL

PaguanHBIN MeTO H3MEpPEHHS YTIIOB BPAIEHHUS U CBA3b C rpagycHoi Mepoi. OCHOBHEIE
TPUTOHOMETPHUUECKHE TOXXAECTBA, POPMYJIBI CIOKEHHS, YABOCHUS, TPEOOPa30BaHNE CyMMBI
TPUTOHOMETPUUYECKHUX (PYHKIMH B IpON3BEACHNE, TPe00pa30BaHNE IPOU3BEACHHS TPUTOHOMETPHIECKUX
¢ynkmii B cymmy. [Ipocreiimmie TpuronoMeTpryeckre ypaBHeHUs 1 HepaBeHcTBa. OOpaTHBIE
TPUTOHOMETpPUUECKHE PYHKIMU: apKCHHYC, apPKKOCHHYC, apKTAaHICHC.

14

Paznen 4.
@DYHKUMU U rpaduKu

Conepxanue yueOHOro MaTepuana

32

@®yakmmu. O01acTh ONpeeICHUs U MHOKECTBO 3HAUCHHI; rpaduK (YHKIIUHU, TOCTPOCHHE
rpadukoB (QyHKIUIA, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CaoiicTBa pyHKIHM. MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAHHYEHHOCTh, IEPUOANIHOCTD.
ITpomerxyTku Bo3pacTaHus U yObIBaHMS, HANOONbIIIEe 1 HANMEHbIIIEEe 3HAYSHUS, TOUKH
skcTpemyMa. ['padmueckas uarepnperamnus. [lpumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peanbHBIX Ipoleccax U SBICHUsIX. ApudpmMerndeckue onepanun Haj GyHxkumsamu. CroxHas
¢dhyakums (kommosunws). [ToHATHE 0 HEMPEePBHIBHOCTH (DYHKITHH.

Ooparnbie pynkmuu. O01acTh onpeaescHns U 001IacTs 3HaUeHUH oOpaTtHoU ¢pyHKuu. ['paduk

o0OpaTHO! (PYHKINH.
CreneHHble, NOKa3aTeJbHbIE, JOrapuMuYecKue U TPUTOHOMETPUYeCKUe (PYHKIMH.
OopartHbie TpuronoMerpuyeckue pynkuuu Onpenenenusi GyHKIuii, X CBOICTBA U
rpaduxu. [Ipeobpazosanus rpadukos. [lapamiensHel nepeHOC, CHMMETPHS OTHOCUTENIBHO OCer
KOOP/AWHAT U CHMMETPHS OTHOCUTEIHHO Hayajla KOOPAWHAT, CHMMETPHS OTHOCHTEIIEHO IPSIMOM

y = X, pPacTsDKEHHE U C)KaTHe BIOJIb 0CeH KOOPIMHAT.

20

IIpakTnueckue 3aHATUS

IIprmMeps! 3aBUCHMOCTEH MEX/Ty TIEPEMEHHBIMH B PEaJIbHBIX MPOIECccax U3 CMEXHBIX AUCITUTUINH.
Onpenenenne ¢pynknuii. [locrpoenne u urenne rpaduxos ¢pynkunii. UccnenoBanue pynxmun. CBoiicTBa
JMHEHHO!, KBaJpaTHYHON, KYCOYHO-TMHEWHOH U ApoOHO- TMHEHHOH (yHKIMH. HenpepriBHBIE 1
neproandeckue ¢pyHkiyu. CBoiicTBa U rpadMKH CHHYca, KOCHHYCa, TAHI€Hca 1 KoTaHreHca. OOparHble
¢ynkiyn u ux rpagpuku. O6partueie Tpuronomerpudeckue Gpynkuun. IlpeobpasoBanus rpaduka

12

16



(byHKLII/II/I. rapMOHI/I‘{eCKI/Ie KoJIeOaHus. HpI/IKJ'Ia,HHI:Ie 3aJadyu. HOKaBaTeJ’ILHLIe, J'IOFapI/I(l)MI/I‘IeCKI/Ie,
TPUTOHOMETPUICCKNUC YPAaBHCHUA U HCPABCHCTBA.

Pa3znen 5.
YpaBHeHus u
HepaBeHCTBA

Coneprxanue yaeOHOTO MaTepraa

44

YpaBHeHus U cucTeMbl YpaBHeHHIl. PannoHanbHbIe, HppallMOHANBHBIE, TOKA3aTENbHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMbI. PABHOCUJIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPUEMBI UX pellIeHHs (pPa3IoXKeHNe Ha MHOXKUTENN, BBEACHNUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TPah)MUECKHIA METO).

HepasencrBa. PannonaibHbIe, HPpalMOHANIBHBIC, IOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PELICHHUS.

Hcnonp3zoBanue cBOMCTB U rpad)uKoB QyHKIUH NPU PeLlICHUH YPABHEHHH U HEPABEHCTB.
Merton unTepBainoB. M300paxkeHrne Ha KOOPAWHATHOM IIIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHUH
U HEPABEHCTB C ABYMs IEPEMEHHBIMU 1 UX CUCTEM.

Ipukaagusie 3agaun [IprMeHeHNEe MaTEMAaTHYECKUX METO0B ISl PEIIEHHS COAEPKATENBHBIX
3aJa4 U3 pa3- JMYHBIX 00JacTel HayKH U MPaKTHKH. MIHTepnpeTanus pe3yabTaTa, yueT pealbHbIX
OrpaHHyeHui

30

IIpakTHyeckue 3aHATHS

Kophu ypaBHenuii. PaBHocHbsHOCTE yYpaBHeHHH. [IpeoOpazoBanue ypaBHeHn. OCHOBHbIE TPUEMBI
peuienus ypaBHeHui. Pelenne cucteM ypaBHeHuid. Mcnonb3oBanne CBOWCTB U rpaKOB (GYHKIIUN JUTs
pelIeHNs ypaBHEHUH 1 HepaBEHCTB.

14

Pa3znen 6.
Hauyajia MaTeMaTH4eCcKOoro
aHaJmn3a

CopepxaHnue yaeOHOro Matepuaa

34

IocaexoBaTtesbHOcTH. COCOOBI 3aJaHNS M CBOMCTBA YMCIIOBBIX IOceoBaTenbHOCTe. [TonsaTue
o0 mpejene nociueaosarenbHocTH. CylecTBOBaHNE Npezea MOHOTOHHOM OrpaHMYEHHOMN
nocyieioparenbHocTH. CyMMUpPOBaHHE TIOCIeIoBaTeIbHOCTEH. beckoneuno yObIBatomast
TeOMETPUYECKas POIPECCHS U €€ CyMMa.

[pousBoanasi. [lonsaTre 0 IPOW3BOIHON QYHKINH, €€ TEOMETPHUUSCKUI U (PUINIECKUI CMBICIL.
YpaBHeHue kacatesbHOH K rpaduky ¢yHKImH. [Ipor3BoaHEIE CyMMBI, pa3HOCTH, POU3BEICHUS,
yacTHbIe. [IpoM3BOIHBIE OCHOBHBIX AJIeMEHTapHbIX QyHKuuMi. [IpuMeHeHne TPOU3BOIHON K
uccieI0BaHNI0 QYHKIMI 1 TocTpoeHuto rpadukoB. [Ipon3BoaHble 00paTHOM QyHKIUHN U
KOMITO3UIMHK QYHKIMHU. [TpuMepsl HCIONB30BaHUs TPOU3BOAHOMN JUTS HAXO0XKCHUS HAUITY YIIEer0O
pemeHns B IpUKJIaIHBIX 3aa9ax. Bropas mpon3BoHas, ee reOMeTpUIecKuil  (PU3NIeCKUH
cmbica. HaxoxaeHue CKopocTH Ui Ipolecca, 3a1aHHOT0 (hopMyInoi ¥ rpauKoM.

20

TIpakTnueckue 3aHATUS

YucnoBas mocineg0BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHHs, BEIYUCICHHUS WICHOB TOCIEI0BATEIEHOCTH.
Ipenen nocnenoBatensHOCTH. beckoHEUHO yOBIBaIOIIas reOMeTpIYecKast nporpeccus. [[pousBoaHast:
MEXaHUYCCKUI U TeOMETPHUYCCKII CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeIIbHOW B O0IIEM BH/IE.
[Ipasuna u popmysl muddepeHIHPOBaHUS, TAOIUIIA IPOU3BOTHBIX JIEMCHTAPHBIX (DYHKIIUH.
HccnenoBanne (yHKIMY C TOMOMIBIO TPOU3BOIHON. HaxoxkieHre HanOoIbIero, HAMMEHBIIETO 3HAYCHUS
W 9KCTpPEMabHBIX 3HAUYCHUH () YHKIIHH.

14
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Pazgen 7.
HMHTerpan u ero
NpPHUMEHEHHe.

Cozepxanue yueGHOTO MaTeprana

10

IlepBooOpasnas n uaTerpai. [IpuMeHeHne OnpeIeIeHHOTO HHTETpaa Ul HaX0XKICHUS TUTOIAIN
KpuBOJHMHEHHOH Tpanenun. @opmyna Hetotona—IJleiiOnuma. [Ipumepsr mpuMeHeHns HHTErpaia B
(hu3MKe ¥ TEOMETPHUH.

IIpakTuueckue 3aHATUSL
WuTerpan u nepBoobpasHas. Teopema Herorona—JleiiOnnma. [IpiMeneHne nHTerpata K BEIYICICHHAIO
(pU3MUECKUX BENUYMH U IUIOMAACH.

Pa3znen 8.
Kom0unaropuka.

Copneprxanue yueOHOTO MaTepraa

10

OCHOBHbBIC IOHATHS KOMOWHATOPHUKH. 33124 Ha MOJCUYCT YHCIa Pa3MEIICHHN, IIEPECTaHOBOK,
couetanuil. Pemenue 3agau Ha nepe6op BapuanToB. @opmyna OuHoma Herotona. CBoiicTBa
OMHOMHUHAIBHBIX Kod(hpuuuentos. TpeyronsHuk [lackast.

[IpakTrueckue 3aHATUSL

HcTopus pa3BUTHS KOMOMHATOPUKH, TCOPHH BEPOSITHOCTEH M CTATHCTUKU M UX POJIb B Pa3IHUHBIX chepax
YeNoBeUeCKO knu3HeAesTenpHocTH. [IpaBuia koMOnHATOpHUKH. Pemmeniie KoMOWHATOPHBIX 3a/1a4.
Pasmemienus, couetanust u nepecranoBku. bunom HeroToHa u Tpeyronsnuk [lackans. Ipuknagnsie
3a/1a4u.

Paznen 9.
DJIeMeHThI TeOpuu
BEpPOSAATHOCTE U
MaTeMaTH4ecKoi
CTATHCTHKH.

Conepxanue yueOHOro MaTepuaia

10

OnemeHTHI TeopHuH BeposiTHOCTei COoOBITHE, BEPOSITHOCT COOBITHS, CIIOKEHHUE U YMHO)KEHHE
BeposiTHOCTE!. [ToHsITHE O HE3aBUCUMOCTH COOBITHH. J[CKpeTHas ciiydaiiHas BeIMYWHA, 3aKOH e
pacnpeznenenus. YucnoBble XapaKTepUCTUKHU TUCKPETHOM cilydyaiiHO! BeninyuuHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCENI. DIEMEHTH MaTeMaTHIeCcKoil cTaTUCTUKH [IpencTaBneHne JaHHBIX
(Tabnuiel, TUarpaMMel, TpaduKK), FeHepaibHas COBOKYITHOCTB, BRIOOPKA, CpeHee
apudmMeTHueckoe, Meauana. [ToHsITHE 0 3a7a4ax MaTeMaTHYECKON CTaTUCTUKU. PereHue
MPAKTUYECKHX 3aa4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB

[IpakTryeckue 3aHATHS

Krnaccuyeckoe onpezienieHre BEpOsTHOCTH, CBOMCTBa BEPOSTHOCTEH, TEOpeMa 0 CyMMe BEpOSITHOCTEH.
Brrunciienue BepositHocTei. [Ipukinanasie 3agaun. [IpeacraBienne YUCIOBIX JaHHBIX. [IpuKkiagabe
3a/1a4u.

Paznea 10.
IIpsiMble U MJIOCKOCTH B
NMPOCTPaHCTBe

Conepxanue yueOHOro Marepuaia

24

BzaumHoe pacnonoxkeHnue qByX NpsAMbIX B pocTpaHcTBe. [lapanienbHOCTh NPSMON U TIIOCKOCTH.
[TapannensHOCTh MIOCcKocTe. IleprneHnaANKyIIpHOCTD NPSIMON U IIIOCKOCTHU. IleprneHauKysip u
HaKJIOHHas1. YTOJI MEXAY IPAMOM U MJIOCKOCThIO. JIByTrpaHHBIN yron. Yron Mexay INIOCKOCTSIMMU.
[TepneHaUKYAAPHOCTH IBYX IJIOCKOCTel. ['eoMeTprueckue mpeoOdpa3oBaHus MPOCTPAHCTBA:
HapauleJIbHbIA IEPEHOC, CUMMETPUS OTHOCUTEIIBHO INIOCKOCTH. [lapannenbHoe NpoeKTUpOBaHuE.
[Tnomans oproroHansHOH npoekiyu. M3o0paskeHne npocTpaHCTBEHHBIX Guryp.

16

HpaKTI/I‘ICCKI/IC 3aHATHA
HpI/ISHaKI/I B3aMMHOI'O PACIIOJIOKCHUS MIPSAMBIX. Vron MCKAY MMPAMBIMU. Bzaumnoe PpacmioI0KEHNE

18



HPAMBIX U IIocKocTel. IleprneHuKysap U HaKJIOHHAs K TUNIOCKOCTH. YTOJ MEXy NPSIMOM U INIOCKOCTBIO.
TeopeMsl 0 B3aMHOM PACIOJIOAKEHNUH NPSIMOH U IIIOCKOCTH. TeopeMa o Tpex NepHeHIUKYIApax.
IIpu3Haku U cBOMCTBA MapaieNbHbIX U NEPIEHIUKYIIIPHBIX MI0CKOCTel. PaccTosHIE OT TOUKH 110
IUIOCKOCTH, OT NMPSIMOM JI0 TNIOCKOCTH, PACCTOSTHUE MEKIY MIIOCKOCTAMH, MEXTY CKPEIIHNBAOIIMHUCS
TPSIMBIMH, MEXY IPOU3BOIBHBIMHU (PUTYpaMH B IIPOCTPAHCTBE.

Paznea 11.
Koopaunatbl 1 BeKTOpbI

Copneprxanue yaeOHOTO MaTepHaa

28

[IpsamoyromnpHas (aekapToBa) CHCTEMa KOOPANHAT B MPOCTpaHCTBE. POpMyIa pacCTOSHUS MEXIY
JBYMsI TOYKaMu. YpaBHEHUs cepsl, INIOCKOCTU U NpsMoil. BexTopel. Monynb BekTopa. PaBeHcTBO
BeKTOpoB. Cll0okeHNEe BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO. Pa3noxkeHue BeKTOpa 110
HalpaBJIeHUSAM. YTOJI MeXAY AByMs BekTopamu. [Ipoekiust BekTopa Ha ock. KoopauHaTH BeKTOpA.
CkanspHoe Npou3BeicHHE BEeKTOPOB. VIConb30BaHNe KOOPAUHAT U BEKTOPOB NP PEIICHUH
MaTeMaTHYECKUX U MPHUKJIAIHBIX 3a1a4.

20

[IpakTrueckue 3aHATUSL

Bexropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpJMHAT B IPOCTPAHCTBE. Y paBHEHUE
OKPY>KHOCTH, Cephbl, TUIOCKOCTH. PaccTosHIe Mex Iy ToUkamu. JIeHCTBHS ¢ BEKTOpaMH, 3aJaHHBIMH
KoopauHaTaMmu. CKallsipHOE IPOU3BEIEHUE BEKTOPOB. BekTOpHOE ypaBHEHHE NPSIMON U MIIOCKOCTH.
Hcnonp30BaHne BEKTOPOB MIPH JIOKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

Paznea 12.
MHOrorpaHHUKHU U
KpYTJble Teja.

Conepxanue yueOHOro MaTepuana

51

Bepumnsl, pedpa, rpanu MHOTOrpanHuka. Pazseprka. MHOTOrpaHHbIe YIibl. Beimykiisie
MHororpaHHukd. Teopema Oiinepa. [Ipusma. Ilpsmas u HaxioHHas npusma. [IpaBunpHas npusma.
IMapannenenunen. Ky6. IIupamuna. I[lpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
CumMeTpuu B KyOe, B apauiesenunesie, B npusme u nupamuze. CedeHus Kyoa, mpu3Msbl 1
nupamusl. [lpeacrasienne o MpaBIIIBHBIX MHOTOTPaHHHUKAX (TeTpa’ape, Kyoe, okTasape, 1oje-
Kad[pe U UKOCadIpe)

Humuaap u koHyc. Y ceueHHBIH KoHyc. OcHOBaHMeE, BHICOTA, OOKOBast HOBEPXHOCTH, 00pa3yromasi,
pa3BepTka. OceBble CEUeHNUS U CeYeHUs], TapajuienbHble ocHoBaHuMIo. lap u cdepa, nx cedyeHwus.
KacarenbHas rurockocTs K cdepe.

O0wem u ero m3mepenue. aTerpanpHas popmyrna oorema. opmyrsl o0beMa Kyoa,
MPSMOYTOJIEHOTO Mapaljesenuneaa, IPU3MbL, TIHHAPa. PopMyisl 00beMa THPaMUJIBl M KOHYcCA.
DopmyItel TUTONIA M MOBEPXHOCTEH IMIMHAPA U KoHyca. DopMyIisl 00beMa Imapa ! IIomaan
cthepsl. [Tomobue Ten. OTHOIIEHHS MIOMAAeH TOBEPXHOCTEH M 00bEMOB TIOJOOHBIX Tell.

37

IIpakTnueckue 3aHATUS

Paznuunbie BUIBI MHOTOTpAaHHUKOB. VX n300pakenus. CeueHusi, pa3BepTKU MHOTOTpaHHUKOB. [Lmomans
MOBEPXHOCTH. Bupl cummeTpuit B ipocTpancTBe. CUMMETPHS TN BPAIIeHUs U MHOTOTPAHHHUKOB.
Brruuciienue miomaneit 1 00eMoB

14

Bcero

326
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2.3. XapaKkTepucTHKA OCHOBHBIX BUJ0B Y4e0OHOH /1esiITeJIbHOCTH CTY1IeHTOB

Coaepixanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX JeilcTBHII)

Bsenenue

O3HakoMJIEHUE C pOJIbIO MaTEeMaTUKM B HayKe, TEXHUKE,
HSKOHOMUKE, MH()OPMAILIMOHHBIX TEXHOJIOTUSX U MPAKTHUECKOMN
nesaTeabHOCTH. O3HaKOMIICHHE € LIEJIIMHM U 33Ja4aMy U3Y4CHHS
MareMaTuku 1pu ocBoeHuu npodeccuit CI1O u cnenuanbHOCTEH
CIIO

1. AJITEBPA

PazButie noHATHA O YKCIIE

Beinonnenue apumMeTn4eckux ASHCTBUM HaJl YUCIIaMH, COUeTast
YCTHBIE M NUCbMEHHbIE NpueMbl. Haxoxaenue mpuOImMKeHHbIX
3HAYEHUH BEJTMYMH U MOTPEIIHOCTEH BbIUMCIICHUH (a0COMIOTHOM
U OTHOCHUTENBHOM); CpaBHEHHE YMCJIOBBIX  BBIPAXKECHUH.
Haxoxnenne ommOOK B m1peoOpa3oBaHUAX M BBIYUCICHHSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IIPOrpaMMmbl)

Kopnu, crenenu, iora-
pUGMBI

O3HaKOMJICHHE C IIOHATHEM KOPHSA N-M CTENEHU, CBOWCTBAMHU
paguKaIoB U IIpaBUJIAMU CpaBHEHHUs KOpHeW. DopmynupoBaHue
ONpECICHUsT KOpPHA U CBOMCTB KOpHEW. Bblumcienue u
CpPaBHEHHE KOPHEW, BBIIOJHEHHE NPUKUIKH 3HAYEHUs KOPHS.
[IpeoOpa3oBaHue 4YHMCIOBBIX UM  OYKBEHHBIX  BBIPAXKEHHUH,
CoJIepXKAIX paJuKaibl. BIOTHEHHE pacyeToB Mo (Gopmyliam,
colepKalluM  paJHKallbl, OCYLIECTBISAIE ~ HEOOXOAUMBIE
MOJICTAaHOBKHU u npeoOpa3oBaHMUsL. Ornpenenenue
PaBHOCHJIBHOCTH  BBID@XKEHMH C  paaukanamu. Pemenue
VUPPAaLMOHAIBHBIX ypaBHEHUH. O3HAKOMJICHME C IOHATUEM
CTEIIEHW C JEHCTBHUTEIBHBIM IIOKa3aTeneMm. HaxoxzaeHue
3HAYEHUH  CTENEHW, MCIOJB3Yys  IpU  HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3alKChIBaHUE KOPHSI N-i CTENEeHU
B BHUJE CTENEeHH ¢ JApoOHBIM TIIOKa3aTeleM U HaoOOopoT.
@opMyJIMpOBaHNE CBOMCTB CTENEHEH. BpluncieHue creneHeu ¢
paloOHaIbHBIM IIOKA3aTEJIEM, BBIIIOJIHEHUE MPUKUAKN 3HAUCHHUS
CTENEeHM, cpaBHEHHE crerneHel. [IpeoOpazoBaHUE UYMCIOBBIX H
OYKBEHHBIX BBIPQKEHHUI, CcoOJepXKalluX CTENEHH, pPUMEHsI
cBoiicTBa. Pemenne nokaszarenbHbIX ypaBHEeHUNH. O3HAKOMIICHUE
C IPUMEHEHUEM KOPHEHN U CTENEHEU IIPU BBIYUCICHUU CPEIHHUX,
JICJICHUU OTpE3Ka B «30JIOTOM CEUYECHHM». PenieHne npukiaaHbIx
3a/1a4 Ha CJIOXKHBIE IIPOLICHTBI

[TpeoGpa3oBanue
anreOpanvdecKux
BBIPAKECHUIN

Bremonnenne  mpeoOpa3oBaHUN  BBIpAKEHUH, MPUMEHEHUE
dbopmMys, CBA3aHHBIX CO CBOMCTBAMH CTETEHEH W JIOTapu(MOB.

Omnpenenenue obnactu JOITYCTHUMBIX 3HAYEHUN
norapu(MUUecKoro BbIpakeHHs. PemieHue norapugmMudeckux
ypaBHEHUU

2. OCHOBBI TPUTOHOMETPUHN

OCHOBHBIE TTOHATHA

N3ydeHne paiuaHHOro METO/1a U3MEPEHUS YIJIOB BpAILlEHUS U UX
CBSI3U C TpaxycHOM Mepou. M3o0pakeHue YIiIOB BpallleHHUs Ha
OKPYXHOCTH,  COOTHECEHME  BEJIMYMHBI yINIa C  €ro
pacnionoxenuem. 18 Copepxanue oOyueHus: XapakTepHCTHKa
OCHOBHBIX BHJIOB JEATEIBHOCTU CTYACHTOB (Ha YpOBHE YUEOHBIX
JIEHCTBHIA) DopmyIHpOBaHUE onpeaeIeHu
TPUTOHOMETPUUYECKUX (PYHKIMH 751 YIJIOB TOBOPOTA M OCTPBIX
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VIJOB MPSIMOYTOJBHOIO TPEYroJIbHUKAa U OOBSICHEHHE UX
B3aUMOCBSI3H

OcCHOBHEIE
TPUTOHOMETPUYECKHUE
TOXIIECTBA

[IpuMeHeHre OCHOBHBIX TPHUTOHOMETPHUYECKHX TOXKIECTB IS
BBIUMCIICHHSI 3HAYCHUU TPUTOHOMETPUUYECKUX (YHKIHH 110
OTHOM U3 HHUX

[IpeoOpazoBanus
MPOCTEUIIINX
TPUTOHOMETPHUYECKHIX
BBIPAYKECHU I

W3yueHne OCHOBHBIX (OPMYIT TPUTOHOMETPUH: (POPMYIIBI
CIIO)KCHHS, YIBOCHHS, npeoOpa3zoBaHUs CYMMBI
TPUTOHOMETPUUYECKMX  (QYHKUMH B  TOPOM3BEACHUE U
NPOM3BEJCHUS B CyMMY M NpPUMEHEHHE IIPH BBIYUCICHUU
3HAYEHUs] TPUTOHOMETPHUYECKOTO BBIPAXKEHHS M YIIPOLICHHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBaMH CUMMETPUH TOUCK Ha €AMHUYHON
OKPY)KHOCTH ¥ TIPpUMEHEHHWE UX i1 BbIBoJa (HopMyI
IpUBEICHHS

IIpocreiimne
TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA

Pemienue mno ¢opmynaM H TPUTOHOMETPUYECKOMY KpPYTY
IIPOCTEHIINX TPUTOHOMETPUYECKUX YypaBHEHUHU. lIpuMeHenue
Oo0LIMX METOJOB pELIEHUS YpaBHEHUHM (NpUBEIEHHE K
JUHEHMHOMY, KBAaJIpaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXHTEIH,
3a- MEHbl MEPEMEHHOW) IpPH PEUIEHUH TPUTOHOMETPHUUECKHUX
YPaBHEHUH. Y MEHHME OTMEUYaTh HA KPYTe PELEHUS IPOCTEUILINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoMJIeHHE C TOHATHEM OOpaTHBIX TPUIOHOMETPUYECKHX
¢yHkuil. M3yueHue ompesneneHud apKCUHYyca, apKKOCHHYCA,
apKTaHreHca uyucia, (OopMyJIMpOBaHHE HX, H300pakeHHE Ha
€AVMHUYHON OKPYKHOCTH, IPUMEHEHUE IIPU PELICHUN YPAaBHEHUM

3. ®YHKIUH, UX CBOMUCTBA U TPA®UKH

Oynkiuu. [ouarue o
HENPEPBIBHOCTU (PYHKIIHH

O3HakoMmJieHHME € TOHATHEM [EPEeMEHHOM, mIpuMepaMu
3aBUCUMOCTEH MEXAy mnepeMeHHbIMH. (O3HaKOMIIEHHE C
HNOHSTHEM TpaduKa, ONpelesieHHe MPHHAIEKHOCTH TOYKU
rpaduky ¢yaknun. OmnpenencHue 1o Qopmysae TpocTelien
3aBUCHMOCTH, BUia ee rpaduka. Beipaxkenue mo ¢hopmyie oaHoi
nepeMeHHoil uepe3 Apyrue. O3HAKOMIIGHHE C ONpeAeTICHHEM
¢bynkunu, QopmynupoBanue ero. HaxoxxaeHue obGiacTu
onpezeseHus: ¥ 00J1acTu 3Ha4eHUH QyHKIUN

CoiicTBa (hyHKIMH.
I'padmueckas
uHTepnpetanus. [Ipumeps
(YHKIIMOHATIBHBIX
3aBHCUMOCTEH B peabHbIX
nporeccax u SBICHUSIX

O3HakomIIeHHE ¢ TpuMepamMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B
pealIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH. O3HaKOMIICHHE C
JIOKa3aTeNbHBIMU  PACCYXACHMSIMH  HEKOTOPBIX  CBOMCTB
JUHEHMHOW W KBagpaTUYHOM  (QYHKUMH,  TIpOBEJICHHE
HWCCIICJIOBAaHUSL  JUHEHHOM, KYCOYHO-JIMHEWHOM, JIpoOHO-
JUHENHON U KBaApaTUYHOU (PyHKIUHN, TOCTPOEHUE X rPaUKOB.
[Toctpoenne u utenue rpapukoB ¢yHkuuid. VccrnenoBanue
¢yuknun. CocraBieHue BUJ0B QyHKIUN MO JaHHOMY YCJIOBHIO,
pelleHre 3a/1a4 Ha 3KCTpeMyM. BrbinonHeHue npeoOpa3zoBaHU

rpaduka GyHKIMH

OO6patHble QyHKIMH

N3yuenune moHATHs OOpaTHOM (YHKIMH, ONpeAeieHHue BUJA U
no- cTpoeHue rpaduxka oOpaTHOW (YHKIUHU, HAXOXKICHHE e€e
oOmactu ompeneneHuss u obimactu 3HadeHuid. I[lpumenenue
CBOMCTB (DyHKUMH NpU HCCIETOBAHUU YPAaBHEHHMH U pEIICHUU
3aJa4 Ha JKCTpeMyM. O3HAaKOMJIEHME C IOHSATHEM CIIOXKHOMN

byHKIUA

CreneHHble, IOKa3aTeNbHbIE,
Jorapu@mMuuecKue u
TPUTOHOMETPHUUYECKHUE
byakuun. OOpaTHBIC

Bbruucnenne 3HayeHHdH (QYHKIMHA 1O 3HAYEHUIO apryMeHTa.
OnpeneneHue TMOJOXKEHUS TOYKM Ha rpapuke 1o ee
KoopAnHaTaM M HaoOopoT. Mcmonb3oBanue CBOMCTB (QyHKIUI
JUIsl CpaBHEHHUsl 3HAa4YeHWl creme- Hel U Jorapu¢mos.

21




TPUTOHOMETPHYECKHE
byHKIIUN

[Toctpoenue rpauKOB CTENEHHBIX M JIOTApU(PMHUIECKUX
¢ynkuunii.) Pemenue mnokazaTenbHBIX M JOTApUYMUUYECKUX
YPaBHEHMH M HEPaBEHCTB 10 H3BECTHBIM  aJITOPUTMAM.
O3HakOMJIEHME C TIOHATHEM HENPEPBIBHOM IEPUOINYECKON
¢byHkuuy, GOpMyIMpOBaHUE CBOWCTB CHHYyca M KOCHHYCA,
noctpoeHne ux rpa¢pukoB. O3HAKOMIIGHHE C MOHATHEM
rapMOHUYECKUX KoJieOaHUIl M mpumepa- MU TapMOHHYECKHX
KoJIeOaHUN 71 ONHMCAaHUS TPOLECCOB B (U3UKE U JPYTUX
obOmactsax 3HaHusA. O3HaKOMJIEHHE C TOHSATHEM pa3pbIBHOM
NepUOMIecKoil (pyHKINHU, (OPMYIHPOBAHUE CBOMCTB TaHTEHCA
U KOTaHI'€HCa, NOCTpoeHHe uX rpadukos. IlpumeHenne cBONCTB
GyHKUMH JUISL  CpaBHEHUS 3HAYCHHH TPUTOHOMETPUUYECKUX
GyHKUMH,  pelleHuss  TPUTOHOMETPUYECKUX  ypaBHEHUH.
[Toctpoerne  rpadukoB  OOpaTHBIX  TPUTOHOMETPUUYECKHX
GyHKUMH M ompeleneHMe 1O TIpapukaM HUX  CBOMWCTB.
Beimonnenue npeobpa3zoBanus rpagKoB

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocnenoBarensHOCTH

O3HakoMJIEHHE C TIOHATHEM 4YHCIOBOH IIOCIIEI0BATEIBLHOCTH,
cmocobamMu  ee  3a/JaHus, BBYHCICHUSMH €€  YICHOB.
Os3HakoMJIeHHE C TIOHSATHUEM IIpelesia I0CIEeJ0BAaTEIbHOCTH.
O3HakoMJIeHHME C  BBIYUCIEHHMEM CYMMbl OECKOHEYHOI'O
YHCIOBOTO Psiia Ha MPHUMEPE BBIYUCICHHUS CYMMBI O€CKOHEYHO
yOBIBaromieil reoMmeTpuyeckoii mporpeccun. Pemenue 3amad Ha
npuMeHeHne (GOpMyJIBl  CyMMBI OECKOHEYHO YyObIBaromiei
reOMETPUYECKON IPOrPeCcCUu

IIpousBogHas u ee
IIPUMEHEHNE

O3HakoMJIeHME C TIOHATHEM NpPOU3BOAHOM. W3yueHue wu
dbopMynUpoBaHHE €€ MEXaHMYECKOro U TI'eOMETPUYECKOTrO
CMBbICIa, U3y4YEHHE aJrOpUTMa BBIUMCIEHMS IMPOU3BOJHOM Ha
IIpU- MEpEe BBIYMCIEHUS MIHOBEHHOW CKOPOCTH M YIJIOBOTO
koopduumenta  kacarenbHOH.  CocTaBieHHE — ypaBHEHHS
KacaTeabHOM B o0meM  BHJAe.  YCBOEGHHUE  IPaBMII
nuddepeHnrpoBanusi, TaOMUIIBI MPOU3BOIAHBIX AJIEMEHTAPHBIX
byHkuui, npuMmeHeHue uid JUdQepeHIUpoBaHUS (PYHKIUH,
COCTaBJICHUSl ypaBHEHUs KacareiabHOM. M3ydeHue teopem o
CBSI3U CBOWCTB (DYHKIMH U MPOU3BOJHOM, (HOpMyTupOBKa HX.
[IpoBenenne ¢ MOMOIIBKD  MPOW3BOJHOM  HMCCIEIOBAHUSA
byHKLMY, 3a- TaHHOH (opMysIOi. YCTaHOBIIEHUE CBSA3U CBOMCTB
GyHKIMM M TMpOU3BOJHOW 1o uX rpadukaMm. llpumenenue
IPOM3BOJHOW  JUIsl  pelleHMsl  3aJad  Ha  HaXOXJICHHE
HauOOJbIIEr0, HAWMEHBLIETO 3HAUEHUS M Ha HaXOXJACHUE
JKCTpEMyMa

[TepBooOpa3Has u uHTErpa

O3HakoMJIECHHE C TIOHSATHEM HHTErpajga W TEepBOOOPA3HOM.
W3ydyeHue mpaBuia BBIYUCIEHUS TEPBOOOPA3HONH U TEOpEeMbl
Hrrotona—  JleiitOumma.  Pemenwe 3agady Ha  CBA3b
NepBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCIEHUE TIEPBOOOPA3HOM
I naHHoM ¢QyHKIMU. Pemenwe 3amad Ha MPUMEHEHHE
WHTETpaa JJis BEIYUCICHUS GU3NYECKUX BETMUHMH U TUIOIIa e

5.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHu HepaBeHcTBa 1
CHUCTEMBI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HakoMJIEHHME C MPOCTEHIIMMU CBEICHUSAMH O KOPHAX
anreOpandeckux  ypaBHEHHWI, TIOHATUSMH  HCCIEIOBaHUS
YpaBHEHUH W  CUCTEM YypaBHEHMH. I3ydeHue Teopuu
PAaBHOCWJIBHOCTH YpaBHEHHMM M ee mnpuMeHeHus. [loBTopeHue
3allMCH  pEelICHUs  CTaHJAPTHBIX  YPABHEHUN, IPUEMOB
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npeoOpa3oBaHusl ypaBHEHMH JUIsl CBEJIEHHMS K CTaHIApTHOMY
YPaBHEHHUIO.

Pemenne panmoHANBHBIX, UPPALMOHAIBHBIX, TOKA3ATCIBHBIX H
TPUTOHOMETPUYECKUX YpaBHEHUH U cucTeM. lcnoap3oBaHue
CBOMCTB M rpadukoB GYHKIUA [JIs PEHICHUS ypaBHEHHM.
IloBTOpEHME OCHOBHBIX IPUEMOB DEIICHHs CUCTEM. Perienue
YPaBHEHMH € IPUMEHEHHEM BCEX IPUEMOB (Pa3JIOXKEHHs Ha
MHOKUTEJIM, BBEIACHMSI HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH,
rpapuueckoro Meroaa). Pemenue cucteM ypaBHEHMH C
IPUMEHEHHEM Pa3JIMYHBIX cII0c000B. O3HAKOMIIEHHE C OOIIUMHU
BOIIPOCAMM PELICHMs] HEPAaBEHCTB U HCIOJIb30BaHUE CBOMCTB H
rpadukoB (QYHKUMH TpH peIIeHHH HEepaBeHCTB. Pernenne
HEPABEHCTB U CUCTEM HEPABEHCTB C NPUMEHEHUEM Pa3IUYHBIX
cnoco6oB. [IpuMeHeHne MaTeMaTUYECKUX METOJIOB JUIsl pELICHUS
CoJepXkKaTeNbHbIX 3aJad M3 pasjIMYHbIX 00JacTed HaykKu U
npakTuku. VHTepnpeTupoBaHue  pe3yslbTaTOB C  Y4ETOM
pEaIbHBIX OTPaHUYEHUN

6. SJEMEHTHI KOMEMHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKH

OCHOBHBIC TTOHSATHS
KOMOHWHATOPUKH

W3ydyenue mpaBwia KOMOMHATOPUKM M INPUMEHEHUE [puU
peleHM KOMOMHATOpPHBIX 3ajad. PerieHue KOMOMHATOPHBIX
3a7ad  METOJOM Iiepebopa W IO TpPaBUIy YMHOXCHHS.
O3HakoMJIEHHE C MOHATUSAMU KOMOMHATOPUKHU: Pa3MELICHUSIMH,
COUETaHUSIMH, [IEPECTAaHOBKaMM M  QopMmyaamMu i UX
BbluucieHus. OObscCHEHME U NpuMeHeHue Gopmyn i
BBIYMCIICHHS Pa3MELICHUM, MEPECTAaHOBOK M COYETAaHUM IIPU
pemwienuu 3anad. O3HakomieHue c¢ OuHoMoM HbroToHa u
TpeyrosibHUKOM llackans. Pemenue mnpakTudeckux 3amad C
UCIOJIb30BAHUEM MOHITUH U IPABUI KOMOMHATOPUKHU

DNEeMEHTHI TEOPUH
BEPOATHOCTEH

W3ydeHne KJIacCHYeCKOro OIpeAeseHUs] BEPOSITHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CyMMe BeposiTHOcTeil. PaccMoTpenue
IPUMEpPOB BBIUMCIEHUsI BeposiTHOocTed. Pemienune 3amgau Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI

[IpencraBnenue qaHHBIX
(Tabnu1Ibl, TUarpaMMBlI,

rpadukmn)

O3HaKOMJICHHE C OpeACTaBJICHUEM YHCIIOBBIX OAHHBIX W HX
XapaKTCPUCTHUKAMU. Pemenue IMPAKTUYCCKUX 3aga4 Ha
06pa60T1<y YW CJIOBBIX JAaHHBIX, BBIYHMCIICHHUC UX XAPAKTCPUCTUK

7. TEOMETPUA

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa W NPUBEIACHUE JI0KA3aTEIbCTB IPHU3HAKOB
B3aUMHOI'O  PACIIOJOKEHHUs  IPsAMBIX U INIOCKOCTEH.
Pacnio3naBaHne Ha 4eprekax M MOJEIAX PA3NIMYHBIX CIIydacB
B3aUMHOI'O  PACIOJOKEHHUs  IPSAMBIX W IUIOCKOCTEH,
apryMEHTHPOBAaHUE CBOMX  CyXJIeHHMU. DopMynupoBaHHE
ONpPENEICHUN, MPU3HAKOB MW CBOWCTB IapalUICIbHBIX U
NEPNEHAUKYISIPHBIX TUIOCKOCTEH, JBYTPAHHBIX W JIMHEWHBIX
yIJIOB. DBBbINONHEHUE IIOCTPOEHUS YIVIOB MEXAY IPSMBIMU,
IPSIMON U TIOCKOCTBIO, MEXKJY IUIOCKOCTSIMH IO ONMHUCAHUI0 U
pacnio3HaBaHMe HMX Ha Mozenax. lIpumeHeHue npu3HAKOB U
CBOMCTB DPACIOJOKEHHS TPSAMBIX U IUIOCKOCTEW NPH PELICHUH
3ajau. M3o00pakeHne Ha pUCYHKAaX M KOHCTPYHMPOBAHHE Ha
MOJENIAX TMEpPHEeHIUKYIIPOB W HAKJIOHHBIX K INIOCKOCTH,
IPSAMBIX, MApaJUICNIbHBIX IIJIOCKOCTEH, YITIOB MEXAY NPAMOU M
IUIOCKOCTBI0O M OOOCHOBaHHWE IOCTpoeHMs. Perienue 3amad Ha
BBIYMCIICHUE  TEOMETPUYECKUX  BEIMYMH. OnuceiBaHue
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paccTosHUA OT TOYKH JI0 INIOCKOCTH, OT IPSIMON A0 IUIOCKOCTH,
MEXY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOIUMUCA IIPSIMBIMY,
MEXJy  IpPOM3BOJBHBIMH  (urypaMu B  IPOCTPAHCTBE.
@OopMyJIMpOBaHHE M  JIOKA3bIBAHUE OCHOBHBIX TEOpPEM O
pPacCcTOSHUAX (Teopem CYyLIECTBOBAHMSI, CBOWCTBA).
N300paxeHne Ha ueprekax U MOJENIAX PpacCTOSHUA U
000CHOBaHME CBOMX CyxaeHuil. OmnpeneseHue M BBIYUCICHUE
paccrosHuii B mpoctpancTBe. [lpumenenue dopmyn u Teopem
IUTAHUMETPUM JJI pelieHns 3aaad. O3HaKOMIIEHUE C IOHATHEM
[apaAJUICJIBHOTO  INPOCKTUPOBAaHUS M €r0  CBOWCTBAMM.
@opMyIMpOBaHUE TEOPEMBI O IUIOWEAAM  OPTOrOHAIbHOU
IIPOCKLMA  MHOroyroiapHuka. IIpumenenue Teopum Ui
000CHOBaHUA MOCTPOEHUM U BBIYMCICHUHA. ApryMEHTHPOBaHUE

CBOUX CYKIEHUI 0 B3aUMHOM PacCIIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYp
MHororpasHuku Onucanue u XapaKTEepUCTUKA pa3IM4YHBIX BHJIOB

MHOTOTPaHHHUKOB, IIEPEYMCICHUE HUX DJIEMEHTOB M CBOWCTB.
N300paxeHre MHOTOTPaHHUKOB U BBIIIOJIHEHUE IOCTPOEHUS Ha
U300paKeHUsIX M MOJENSAX MHOIOTPaHHUKOB. Brruucienue
JUHEHHBIX JJIEMEHTOB M  YIJIOB B IIPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMEHTUPOBAaHHE  CBOMX  CYXKACHUH.
XapakTepucTuka M H300paK€HUE  CEYEHHs, Ppa3BEpTKU
MHOTOTPaHHUKOB, BBIYHMCICHHE IUIOLIAJENd  IOBEPXHOCTEM.
[TocTpoeHne mpoCTEWHINX CeUeHUi KyOa, MPHU3MBI, THPAMHU/IBL.
[Ipumenenue ¢GakTOB M CBEJCHMH U3  IUIAHUMETPHH.
O3HakoMJIEeHME C BUJAAMHU CHMMETPUHL B  IPOCTPAHCTBE,
dbopMynupoBaHUE OIpeNeNeHu U CBOWCTB. XapaKTepUCTHKa
CUMMETpPUHU TEJI BpAlICHUsS WM MHOTOrpaHHHUKOB. [IpnMeHeHue
CBOMCTB CHMMETpPUM IIpM peuleHuH 3anad. lcnosb3oBaHue
NPUOOPETEHHBIX 3HAHUU JUISl MCCIEAOBAaHUS U MOJEIUPOBAHUSA
HECJIOKHBIX 3a7au. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U
BBIIIOJIHEHME PUCYHKOB 110 YCIOBUSAM 3a/1a4

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJIEHHE C BHJAMH TeJl BpalleHHs, (OPMYIMPOBAHUE WX
ONpEeNENIeHUN U CBOUCTB. DOPMYIMPOBAHUE TEOPEM O CEYECHHUU
mapa TUIOCKOCTBIO M TUIOCKOCTH, KacaTelnbHOM K cdepe.
XapakTepucTuka U M300paKeHHe Tel BPaIleHUs, UX Pa3BEPTKH,
ceueHus. Pemenne 3a1ay Ha MOCTPOEHUE CEUYCHUM, BBIYMCIICHUE
JJIVH, pPacCTOSHUH, YIJIOB, ILIOIIACH. [IpoBenenue
JIOKA3aTeJIbHbIX ~ PAcCyKJCHUW  TPU  PEIIEHUH  3ajad.
[IpuMeHeHre CBOMCTB CUMMETPHUU TPU PEHICHUH 33]a4 Ha Tena
BpallleHus, KoMOMHanuio Tei. M300paxkeHne OCHOBHBIX KPYIJIBIX
TE€J ¥ BBINIOJHEHUE PUCYHKA MO YCJIOBHIO 33/1a4u

N3mepenus B reomerpun

O3HaKOMJIEHHE € MOHATUSAMU IUIOIAAN U 00beMa, aKCUOMaMHU U
cBoiictBamu. PemieHne 3amad  Ha BBIUMCICHHME ILIOLIAAEH
IUIOCKUX (UTYp C MPUMEHEHHEM COOTBETCTBYIOIIUX (hopmyn u
¢dakToB W3 MiIaHUMeTpuu. M3ydeHue TeopeM O BBIUYUCICHUH
00BEMOB  NPOCTPAHCTBEHHBIX TEJ, pelIeHHe 3aJad  Ha
npuMeHeHne GopMyll BeIYHCIeHUs 00beMoB. N3yuenue dpopmyin
JUTSL BBIYMCIICHUS IUIOMIAJe MOBEPXHOCTE MHOTOTPaAaHHUKOB U
Ten BpamieHusa. (O3HaKOMIIEHHE C METOJOM  BBIUMCIICHHUS
IIoNIaid MOBEPXHOCTU cdepbl. Penienue 3a1ay Ha BBIYMCIIEHUE
II011a/1el NOBEPXHOCTU MPOCTPAHCTBEHHBIX TEI
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Koopaunatsl u BEKTOPBI

O3HakoMJIEHHME C TIOHATHEM BeKTopa. M3ydeHue aeKapTOBOM
CHUCTEMBI KOOPAHMHAT B IIPOCTPAHCTBE, ITIOCTPOCHHUE 110 33JaHHBIM
KOOpJAMHATAM TOYEK M IUIOCKOCTEH, HAaXOXKIEHUE KOOPAMHAT
TOYEK.

HaxoxxneHue ypaBHEHUH OKPY)KHOCTH, C(epbl, IJIOCKOCTH.
Beluncienue paccTosHMM MeXay TOoukamu. M3yueHue CBOWCTB
BEKTOPHBIX BEJIMYMH, IPaBWJI pAa3JIOKEHUS BEK- TOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NPABWI HAXOXKICHUS KOOPAUHAT
BEKTOPA B IPOCTPAHCTBE, IIPABWII JCHCTBUM C BEKTOPAMH,
3alaHHBIMUA KOOpAMHAaTaMu. [IpruMeHeHne Teopuu Npu peleHun
3aJa4 Ha JEUCTBUA C BeKkTopamu. M3ydeHHe CKaJasipHOIo
IIPOU3BEJICHUS BEKTOPOB, BEKTOPHOI'O YypaBHEHUS MPSAMOH U
IVIOCKOCTH. [IpuMeHeHue TeopuM Npu pElIEHUH 3a- Jad Ha
JIEUCTBUSI C BEKTOPAMH, KOOPAMHATHBIM METOJ, NPUMEHEHHUE
BEKTOPOB JUISl BBIUMCIICHMS BEJIMYUH YIVIOB M PACCTOSHHM.
O3HakoOMJIEHHE C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  DACIIOJIOKEHUU  MPSIMBIX W IUIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB
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2.5. Tembl pedpepaToB (10KJIAT0B), HHANBUIYAIbHBIX POEKTOB

1. HempepsiBHBIE ApOOH.

2. llpumeHeHME CIIOKHBIX MPOIEHTOB B YKOHOMHUYECKUX pacyeTax.
3. TlapannenbHoe MPOEKTUPOBAHHUE.

4. Cpennue 3HaY€HUS U UX MPUMEHEHHE B CTATUCTHKE.

5. BekTopHoe 3aaHue NPAMbBIX U INIOCKOCTEN B IPOCTPAHCTBE.
6. CnoxeHre rapMOHHYECKHUX KOJICOAHMIA.

7. I'paduueckoe pemieHre ypaBHEHUN U HEPABEHCTB.

8. IlpaBuibHBIC U MOTYIPABUIbHBIE MHOTOTPAHHUKH.

9. Konunueckue cedyeHus: ¥ X IPUMEHEHUE B TEXHUKE.
10.ITonsatue nuddepennmana u ero IpuaoKeHusI.

11.Cxembl NOBTOPHBIX UCTIbITaHUK bepHyu.

12. VccnenoBanue ypaBHEHUIN 1 HEPABEHCTB C IapaMeTPOM
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILIUHBI

3.1. YueOHO-MeTOAMYECKOE M  MATePHAJBLHO-TeXHHYECKOe olecrneyeHue

NPOrpamMmbl y4eOHO JucuumInabl MaTeMaTuka

OcBoeHue nporpaMMbl yueOHON AUCIUIUIMHBL MaTtemaThka Mpeanoiaract
HaJIM4YMe B AJATBIPCKOM TEXHOJOTMYECKOM KoJulemke MuHoOpa3zoBaHUs
UyBamuu, peanusyronieM o0pa3oBaTeIbHYI0 MPOrpaMMmy CpEIHEro O0OIero
obpazoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOIrO OOIIEro
oOpa3oBaHus, yueOHOTO KaOMHETa, B KOTOPOM UMEETCS BO3MOKHOCTh 00€CIICUNTh
cBOOOIHBIN gocTyn B WHTEepHET BO BpeMs Y4YEOHOTO 3aHITHS W B TEPUOJ
BHEYUEOHOM JEATENbHOCTA 00yUYaronuxcsl.

[lomenienne kabuHeTa yIOBIETBOpsieT TpeOoBaHusM CaHUTapHO-
SNUJEMHUOJIOTUYECKUX TpaBUJl M HOPMATUBOB , OCHAIIIEHO  THUIIOBBIM
o0opy/loBaHMEM, YKa3aHHBIM B HACTOSAIIMX TPEOOBAHUSAX, B TOM UHUCIIE
CHEIUAIN3UPOBAaHHOM  y4eOHOM  MeOenbl0o W CpeACTBaMU  OOydeHUs,
JIOCTAaTOYHBIMH  JIJI  BBIMIOJHEHUST TPeOOBAaHMM K YPOBHIO  IMOATOTOBKHU
oOydJarommxcs.

B kabunere wumeeTcss  MyJIbTUMEIUHHOE OOOpPYAOBAaHHE, MOCPEICTBOM
KOTOPOTO YYacCTHUKHA O0pa3oBaTEIbHOTO Tpollecca MOTYT MPOCMAaTpUBaTh
BU3yallbHYI0O  HMHGOpMAIMI0 1O  MaTeMaTHKe, CO3/1aBaTh  IPE3CHTAIINH,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B coctaB = y4eOHO-METONMYECKOTO W  MaTepHATbHO-TEXHUYECKOIO
o0OecrieueHus: MPOrpaMMbl YI4eOHOM AUCIUIIIIMHBL MaTeMaThka BXOJIST:

* MHOTO(DYHKIITMOHAJIbHBIA KOMIUIEKC MPENoaBaTelis;

* HarJAHbICE TOCOOMS (KOMILIEKThl Y4YEOHBIX TaOIMIl, IUIAKaTOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTHUKOB U JIp.);

* UHGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

* SKpPaHHO-3BYKOBBIE TTOCOOUSI;

* KOMIUJIEKT TEXHHYECKON JOKYMEHTAIIMH, B TOM YHCJIE MACIIOPTA HA CPEJICTB
oOy4eHUs, HHCTPYKIIUU 10 UX UCTIOIH30BAHUIO M TEXHUKE 0€3011aCHOCTH;

» OMOIMOTEYHBIN (HOH/I.

B OuGnumoreunsiii ¢oHA BXOAAT YUYEOHUKH, YIECOHO-METOAMYECKUE
koMmmuiekTel  (YMK), oOecrneunBaromme OCBOCHHE YYCOHOW — JHUCIMILIMHBI
MaremaTuka, pPEKOMEHJOBaHHbIE WM JOMYIICHHBIE [JIi MCIOJb30BaHUS B
AJaTBIPCKOM  TEXHOJOTMYECKOM  KoJulemke MuHoOpa3zoBanusi  Yysarmwy,
peanu3yronieM 00pa30BaTelIbHYI0 MPOrpamMMmy cpeiaHero ooOiero ooOpa3oBaHUs B
npenenax ocsoenus OITOIT CIIO Ha 6a3e 0ocCHOBHOro 001Iero ooOpa3oBaHusl.

bubmuoreunbiit  (HOHA JOMOJHEH SHIMKIONEAUSMH, CIIPAaBOYHHKAMH,
Hay4YHOW, HAYYHO-TIONYJIIPHOU U APYTOM JUTEPATYPOU 110 MATEMATHUKE.

B mnpouecce ocBoeHusi mporpaMmbl y4eOHOM AMCHUILIMHBI MaTteMmatuka
CTYJI€HThl UMEIOT BO3MOKHOCTh JIOCTYIa K DJIEKTPOHHBIM Y4€OHBIM MaTepuajiaM
Mo MaTeMaTHUKe, HMEIONMMCS B CBOOOJHOM jgoctyne B cetu HHTepHeT
(3JIEKTPOHHBIM KHUTaM, MMPAKTUKyMaMm, TecTaM, Matepuasiam EI'D u np.).
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3.2. JIuteparypa

st CTy1IeHTOB:

1. bammakop M.M. Marematuka: anrebpa W Hadaja MaTeMaTHYECKOIO
aHanau3a, reometpus: yueOnuk. / M.W. bammakos.- M.: Akagemust, 2017.-256¢
2. bamvakos M.M. Marematuka: anreOpa W Hadajla MaTeMaTHYECKOTO

aHanu3a, reoMmeTpus: 3amayHuk: ydeb. mocobue / M.M. bammakos.- M.:
Axangemms, 2017.-256¢

3. bammakos M.U. Marematnka: / M.U. bammakos.- M.: Axagemusa, 2019.-
256¢
4. I'yceB B.A. Marematuka 1ys mpodeccuil U CrenuanbHOCTEH COLUaIbHO —

skoHoMuyeckoro mpodunsa./ B.A.I'yce, C.I'.I'puropres,C.B.MBonruna.-M.:
N3 narenbckuil HeHTp «Akanemus», 2019.- 416¢
st mpenogaBaTeJien:
1.®enepanbHbIil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit
denepanumn».
2.I1puka3 MunuctepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUU (DeepabHOTO rOCyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHapTa
cpeaHero (IoJIHOro) O0IIero 00pa3oBaHUs».
3.Ilpuka3z MunuctepctBa oOpazoBanust u Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHUM wu3MeHeHuid B Ilpuka3 MuHucrepcTtBa 00pa3oBaHHMs M HAYKH
Poccniickon
®enepanuu oT 17.05.2012 Ne 413 «*“O06 yTtBepxkaeHUU (PeaepaibHOTO
rocyJapCTBEHHOr0 00pa3oBaTEIbHOIO CTAHAAPTa CPEIHETO (ITOJHOr0) OOIIEro
00pa3oBaHUs».
4.Ilucemo JlemaprameHTa TOCYJapCTBEHHOW TMOJUTHUKA B cdepe MOATOTOBKHU
pabouux
kanpoB u JII1O MunucrepctBa o6pazoBanus u Hayku PO ot 17.03.2015 Ne 06-
259
«PexoMeHjanum o opraHu3aliy MoJy4eHus CpeiHero oOuiero oopa3oBanus B
npenenax OCBOCHMS o0pa3oBaTeNIbHbIX IporpamMm CPEIIHETO
po(ecCUOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHMs C YYETOM TpeOOBaHUI
(denepanbHBIX TOCYJapCTBEHHBIX 00Pa30BATENbHBIX CTAHIAPTOB U MOIyYaeMOM
npodecCUr WK CEeIUaTILHOCTH CPeaHEro NpodhecCUOHATBLHOTO 00pa30BaHUS.

NuTeHer-pecypcesbi:

www. fcior. edu. ru (MuadpopManuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepualbl).

www. school-collection.edu.ru (Equnas kostekunu udpoBeIx 00pa30BaTEIbHBIX

pecypcoB
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PACHIPEJEJIEHUE THIIOB KOHTPOJIbHbIX 3AJIAHUI ITPU
TEKYIIEM KOHTPOJIE 3HAHUU U HA ITPOMEXYTOYHOU

HaumenoBanue
TeM yaeOHOU
IIUCUUAILINHBI

BBenenue

Paznen 1.

PazBurtne

MOHATHSA O
qucie.

Paznea 2.
Kopuu, crenenu
U Jiorapu(gmsl.

Paznen 3.
OcHOBBI
TPUTOHOMETPHUH.

Paznen 4.
DOYyHKIUH U
rpaguxu.

Konrtponbusie pabotsl |[IpakTuueckue

KontponbHast pabora
Nel (TecToBoe 3amanue
2 BapuaHTa IO

BOIIPOCOB)

10

KonrponbHas pabota

Ne3  (tect
BapHUaHTa
3a/1aHus)

Ha
oo

4
4

ATTECTALIIN.

TecroBbie

paboThI 3a/laHusl, pelIeHHE
3aJa4, BBINOJIH-€
yIpaKHEH.

IIp.

«KomrnekcHbie

YUCIIA» TecToBoe 3amaHue

Ip. 1*(4 |(7 BapuanTOB 1O 4

BapuaHTa 1o 15 Bompoca).

3aJIaHHM ).

IIp. «Pa3Butne

MOHSTUS 0

quCcIe»

IIp. 2 (2 | TecTtoBoe 3amaHue

BapuaHnTa 1o 15 (6 BapuaHTOB 1o 3

3aJIaHUM ). BOIIPOCA).

IIp. 3 (4 ' TectoBoe 3amaHme

BapuaHra no 9 (4 Bapuanra no 4

3aaHuil). BOIIPOCA).

IIp.  «Kopnwu, TectoBoe 3amaHue

CTEIEHU u | (5 BapuanTa 1o 3,4

gorapudmsl». | BOMIpoOcCa).
TecroBoe 3anaHue
(4 Bapuanra o 14
BOIIPOCOB).

ITp. (5 TecroBoe 3amanHue

BapuaHTOB 10 6 (8 Bap. 1o 3 Borp.)

3aJIaHUI ) TectoBoe 3amanue

Ip. (7/(2 Bap. mo 10

BapHUaHTOB IO 3 |BOIIP.)

3a/1aHMsN) TecroBoe 3amanue

IIp. (5 (2 Bap. mo 10

BapUaHTOB 10 3 | BOIIp.)

3a1aHus)

ITp. Ne120, 127,

128

IIp. Ne 95 (8 TecroBoe 3amaHue
Bap.mo 3 Bom.) (2 Bap. mo 10
IIp. (8 Bap. mo 6 BomIp.)

3agaHue sK3aMeHa

1 cemecTp
TectoBble 3a1aHus
10 Bap. mo 30 Bomp

2 cemecTp

TecToBbIE 3a1aHUS
10 Bap. o 30 Bomp
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Pazgen S.
YpaBHeHnus u
HepaBeHCTBA.

Pa3pea 6.
Hauaja
MaTeMaTHYeCKOr
0 aHaJIu3a.

Pa3zgea 7.
HuTerpan u ero
NpUMeHeHHe.

Paznea 8.
KomOunnaropuka

Pa3nen 9.
J1eMeHThI
TeopuMn
BEPOATHOCTEH M
MaTeMaTH4YeCKO
M CTATHUCTHKH.

Pasnen 10.
IIpsimble n
IVIOCKOCTH B
NPOCTPAHCTBE.

3aj.)

ITp. (3 Bap. mo 5

3aj.)

ITp. (3 Bap. mo 5

3aj.)

Konrponsaas pabota Ilp. Ne
105, 106, 107,
Konrponsaas pabora 108
Nell (uToroBas)

NelO

Koutponbaast pabota

Ne8

KonTponbhaast pabota

Ne9 (tect Nel0)

101,

I[Ip. Ne 109,
119, 112

IIp. Ne 91, 92,
93, 98, 100,
121

ITp. Ne 88, 89,

94

[Ip. «OnemenTHI
KOMOHHATOPUK

n»

IIp.

«KombunaTopu
Ka» (4 BapuaHTa
1o 7 3a/1aHHi)

[Ip. «OnemeHTHI

Teopun

BEPOATHOCTEN»
(4 BapuaHTa 10O
8 3aaHmil)

Kontponbnast pabota IIp. Ne

Ne2  (rect
BapHaHTa)

Ha

260,61,

58, 59,

TecTtoBoe 3agaHue
(4 Bap. mo 3 Bomp.)
TecTtoBoe 3agaHue
(8 Bap. o 4 Bomp.)
TecTtoBoe 3amaHme
(2 Bap. mo 10
BOIIP.)

TecToBOe 3amanue
(2 Bap. mo 10
BOIIP.)

TecTtoBoe 3agaHue
(2 Bap. mo 10
BOIIP.)

TecroBoe 3anaHue
Nel2, 14 (2 Bap. no
8 Bomp.)

TectoBoe 3amanHue
(2Bap. mo 10 3a7.)

4 TECTOBBIX
3amanus (2 Bap. 1o
10 Bomp.)

TecToBoe 3amanue
(2 Bap. mo 10
BOIIP.)

TecroBoe 3anaHue
Ne 20 (2 Bap. Ilo
15 BompocoB)

TecTroBoe 3amanue
2 Bap. 1o
15Bomp.)

TecToBOEe 3amanue
Ne 11, 13
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Pa3znen 11.
Koopaunartsl u
BEKTOPBI.

Pa3znen 12.
MHororpaHHMKH
U KpYIJible TeJa.

KonrponsHas pabota
Ne4  (utoroBBIA TECT
Neg)

Konrponbaas pabota
Ne5

Konrponsnas pabota
Ne6

Urtoroseiit  Tect Ne9
(x.p. No 7)

IIp. Ne 50, 52,
53, 55, 56

IIp. «Bekropsl
B
IIPOCTPAHCTBEY,
«KoopnuHatsel B
IIPOCTPAHCTBEY.

ITp. Ne 34, 59,
60, 61, 62, 63,
68, 71, 75, 76,
77,83

ITp. Ne 81 «Avy,
100

IIp. Ne35, 64,
65, 66, 67, 73,
78, 79, 80
IIp. Ne 36, 69,
70, 72,73, 82,
84, 85, 86

TecTtoBoe 3agaHue
No37 (2 Bap. mo 10
BOIIP.)
TecToBoe 3amanue
No5 (2 Bap. mo 8
BOIIP.)

TecToBOe 3amanue
No7 (2 Bap. mo 8
BOIIP.)

TecTtoBoe 3amaHme
Nel (2 Bap. mo 8
BOIIP.)

TecToBOe 3amanue
Ne2 (2 Bap. no 8
BOIIP.)

TecTtoBoe 3amaHme
Ne3 (2 Bap. mo 8
Bonp.) TecroBoe
3amanue Nel9, 20
TecTtoBoe 3amaHme
Ne4 (2 Bap. mo 8
BOIIP.)

TecToBOE 3amaHue
No5*.6 (2 Bap. mo 8
BOIIP.)

TecTtoBoe 3amaHme
No7,8 (2 Bap. mo 8
Bonp.) TecroBoe
3aJaHue No21(2
Bap. 1o 4 Bomp.)
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Penensus
na pabouyio mporpaMMy yueOHOH THCLMITHHDL Maremartnka
npenojasarens AJNATBIPCKOIO TCXHOIOIMHCCKOTO KOILICAA MutroGpaszoBanus UyBauium

I"aBpusiosoit Lnensr HUKOTaeBHBL

PaGouas nporpamma yacOHo# jmcuILiMHbl MaTemarika paspaboTaHa B COOTRETCTBHH
petosanusma ®IOC cpeanero obugero obpasosaHus 110 npodeccnn 08.01.25 Macrep
OTJICIOUHBIX CTPOMTCABHBIX M JCKOPATHBILIX paboT.

O06beM 00pazoBaTeNLHON [IPOTPaMMbl COCTABIET 342 vaca, u3 KoTopoii 326 yacos -
obsizareibias yueOHas marpyska, 8 wacoe OTBEIEHO 1A KoHcynbTanuid, 8 wacoB - Ha
IIPOMCIKYTOUHYH) aTTCCTALIMK).

TIporpamma CoaepAKHT NAcOpT, TCMATHYECKHIl I7IaH, XapaKTEPHCTHKY OCHOBHBIX BUAOB
yueOHOM CATCTBHOCTH CTYACHTOB, Tabmuily PacTpenc/eHus THIOR KOHTPO:IbHLIX 3ajanuit opu
TeKyleM KOHTPOJIE 3HAHMI W Ha NPOMEKYTOUHOH aTTeCTallH, YC/IOBHS pealusaunm yucOHOH
IUCIHILTHHB.

[lacropT nmporpaMMel y4eGHO AMCIMILTHEBL PACKPLIBACT HE/IH 1 3a1a4 JUCIHILTHIEL, &
ragoKe rpebOBANHS K Pe3y)ibTaTaM OCBOCHHS AHCHHTITAHBL

Kaskabiii pasiae] NporpamMMbl OTPaXacT TEMATHKY W BOTIPOCHI, MO3BOIAIOUIME, B [OTHOM
obbeMe, M3YUHTh HEOOXOAMMBIH TCOPETHYECKHMI MaTepHall. TIpoBeieHUC MPAKTUHCCKUX 3atATHHA,
NpeayCMOTPCHHBIX  padoueli  MPOTrpaMMOMH, TIO3BONAIOT  3AKPENHTDH TEOPETHUECKUE  3HAHMH,
NpHOBPETEHHBIE TIPH U3YYCHHHM AaHHOH THCINILIMHbL.

I eMaTHYECKHI 111aH COCTAB/ICH B COOTRETCTBHE C PUMCPHOM POTPAMMOH Y4eOHOI
MMCIATIMHEL, BXOAMICH B peecTp yueOHbIX TUCITHILINH 00Me0odpa3oBaTeIbHOI0 KA.
VKa3aH0 KOMHUYECTRO YACOB, OTBEIEHHOC HA H3YYEHHC MAaTEPHA 1A, TIPAKTHHECKHE 3aHATHA,
KOHTPOIBLHEBIE paboThI.

B croMcKe JTHTEPATYphl BAXKHYIO PO/l HTPAET IPa/laus TTepaTyphl Ha JIATCPaTypy AT
C1VACHTOB U MPETO/1dBATCICH.

TTONBOA MTOT BCeMY BBIIIEH3IOKCHHOMY MOXKHO CACHATh BLIBOL: paboyas nporpaMMa
IHCHHTIMHB  MaremaTrKa, paspaboTannas I aspmiopoiit E.H., Moker OBITh PeKOMCHAOBaHA

IS WCTIONB30BAHUS B yqeﬁuom mpolecce MpH TMOATOTOBKE KBATMOMIMPOBAHHBIX PAbOUMX

ClyKaumx 1o 1m

paboT.

TEXHOJIOIHYCCKOrO KOJLICAKA
MunobpasoBanus UyBaiinm
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Pencnzusg
Ha pabouyio MporpaMmMy yueOHo! JuciMiuiiel Maremaruka
npenojlaparens AJaTbIpeKoro TeXHOJOIMYECKOro Kosuiepka Munobpazosanus Uysamun

1'aBpuioBoit Lnensr HukonaeBHEL

Paboyasi nporpamMma yueGHOH Jucumimbb Maremaruka paspaborana B COOTBETCTBHH
¢ rTpebopanmamu PI'OC cpennero obmero obpazopanus no npodeccun 08.01.25 Macrep
OTHOCTIOYHBIX CTPOUTEIIbHBIX H JIEKOPATHRHBIX paﬁ()'r.

O6bem 0Opa3oBaTENbHOM MPOTPaMMEl cocTaBiseT 342 uaca, U3 KOTOpo# 326 Hacos -
obsszatenbHas yueOHas Harpys3ka, 8 4acoB OTBEJEHO Uil KOHCylbrauui, 8 uacoB - Ha
IPOMEKYTOUHYIO aTTECTALIHIO.

[Iporpamma cojtepuT 11acHopT, TEMAaTHHECKHH 11J1aH, XapaKTepUCTHKY OCHOBHBIX BUIOB
y1eOHOH JeATeILHOCTH CTY/IGHTOB, TaliMily paciipe/eleH s THIIOB KOHTPOIBHEIX 3aJalHi IpH
TEKyIeM KOHTpOJE 3HAHHN W HA MPOMEXKYTOUHOH aTTCCTALMH, YCIOBHS pealH3aliuy yueOHOH
AUCIMILTHHBL.

Ilacnopt nporpamMmel y4eGHOMH THCLMILIMHLI PACKPLIBACT LEIH W 331a41 JHCIHILTHHLL, a
TaKxwe TpebOoBaHMs K Pe3yIbTaTaM OCBOCHHS AUCLHIIIHHEL

Temaruyeckuii 1JaH COCTABIEH B COOTBETCTRHM € NPHMEPHOH 1POIpaMMoi ydebuoi
JUCIMILTMEBL, BXOJIAIMICH B peecTp yueOHBIX IMCUHILTHH 00HIc0oDpasoBaTeILHOrO HHUKIA. B
reMAaTHYECKOM  IUIAaHE YKa3aHO KONMYECTBO 4YacoB, OTBEJIGHHOE Ha M3yyeHHEe Marcpuaia,
IPAKTHYECKHE 3aHATHS, KOHTPOIbHEIE paboThl CTYICHTOB.

[lomBoss HTOr BCEMY BbIHIEHZNOMKEHHOMY MOKHO CHEIATh BbIBO/I pabodas mporpaMma
AumcnuniavEel - Martemaruka, paspabortannas 'aspuiiosoit E.H., Moxer ObITL pexoMeHIoBaHa
MU HCTIOJIb30BaHUST B y4eOHOM mpoLecce MpH HOATOTOBKE KBaTH(HIMPOBAHHBIX pabouux u

ciyxamux no npogeccrn 08.01.25 MacTep 0TACHOUNEIX CTPOHTEIBHLIX H ACKOPATHBHBIX PaboT

O \¢
7 \
Peuenzent A 0 | actonuHa P.B., npenoagareib MaTEMaTHKK BhICIIEH
A

i g i
‘ : KBATH(HKALHOHHON KATErOpHy

(punmana CamI'¥YTIC B 1. Anatsipe

®HO, 10JKHOCTH, MECTO PaboThl
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