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T[TOSICHUTEJIbHA A 3ATIMCKA

IIporpamma ofmeobpasoBatenbroif yuebnodt mucmamnmust OV /1.04«Marematrka»
IpesHA3HAYEHA JUIS W3yYeHWS MAaTEMAaTHKH B IPOGECCHOHATBHBIX 00pasoBaTeshHbIX
oprammamasix CITO, peanusyrommx 006pa3oBaTelpHyI0 IIPOTPaMMy CpPEHEro obmero
o6pasoBaHus B Npefenax OCBOCHHA OCHOBHOH MpoheCcCHOHANBHOH 00pasoBaTenbHOH
nporpammel CITIO (OI1 CITO) Ha 6a3e ocHOBHOro 00mIero 00pasoBaHus NPy IOATOTOBKE
KBaJH(QUIMPOBAHHBIX PabOUKX, CIyXKalHX U CIENUATHCTOB CPeIHErO 3BCHA.

IIporpamma paspaGorana Ha ocuoBe TpeGoBanuit ®I'OC cpenmero obmiero
00pa30BaHus, HPENbIBISIEMEIX K CTPYKTYpe, CORCPKAHUIO M pe3ynbTaTaM OCBOCHHS
yaebHOM mucummmuHBl «MaTeMaTHKa», B COOTBETCTBUHM C PeKOMEHAaNHAMH IO
OpraHM3alyu IHOTyYeHHA cpefHero oluiero oOpasoBaHMsS B IpefeNax OCBOCHHUS
0Gpa3oBaTeNBEEIX MPOrPaMM CPElHero IpopecCHOHANBHOTO 00pa’oBaHHA Ha Oaze
OCHOBHOTO 0o0mero o6pasoBanus ¢ y4eToM TpeOoBaHui (elepalbHEIX rOCy 1apCTBEHHBIX
06pa30BaTENbHEIX CTAHAAPTOB ¥ TIONydacMOl TpOQecciy IIH CHeIHaNbHOCTH CPEIHETo
npodeccHonaNbHOro 0GpasoBanms (MIckMo JlenapTaMeHTa rocy[apCTBeHHON MOIMTHKH
B cepe ToaroToBku paGouux xaxpos u 10 MunobpHayxu Poccuu ot 17.03.2015 Ne
06-259). '

ConeprxaHue mporpaMme! «MaTeMaTHKa» HAIIPaBICHO HA JOCTIDKEHUE CIEYIOIUX
Hesei:

« obecreuenne CHPOPMHUPOBAHHOCTH MPEACTABNCHUH O COIMANBHBIX, KyIbTYPHBIX U
ACTOpUYECKHX (PAKTOPaX CTAHOBICHUS MaTEMATHKH;

« obecrneyerne cOPMHPOBAHHOCTH TOTHIECKOr0, AIrOPHTMHYIECKOTO ¥ MaTeMaTHIe-
CKOTO MEILLICHNS,

* obecmeuenie chOPMUPOBAHHOCTH YMEHUH IPUMEHITD ITOTYyICHHEIC 3SHAHNS [IPH pe-
[IEHHN Pa3NM4HEIX 38189,

+ obecneueHre cOPMHPOBAHHOCTH NPEACTABICHHE O MaTEMATHKe KaK HacTH o01e-
4eN0BeUeCcKOl KyIbTYPH, YHHBEPCATHHOM S3bIKE HAYKH, TIO3BO/IAIOMEM OMUCHIBATS
1 A3yYaTh PeanbHbIe MPOLECCH! U ABJICHHA.

B nporpaMMy BKIIOYEHO CcoJlepyanue, HalpapIeHHoe Ha GOpMIPOBAHKE ¥ CTY[CHTOB
KOMITETEHIMIH, HEOOXOMHMBIX Ul KA4eCTBCHHOIO OCBOCHHA OIIOIT CIIO ma 6aze
OCHOBHOrO o00mero o0pa3oBaHHs € IOIY4YEHHEM CPEHCro obmiero 00pa3oBaHMUA;
[IpOTpaMMb! TIOATOTOBKH ~KBaIH(UIHPOBAHHBIX pabovnx, CHyXallHX; HPOTpaMMEL
[IOATOTOBKY crielnamcTos cpertero 3peHa (INKPC, TIICC3).

[IporpamMma yueGHOMN MucIIUIMAE «MaTeMaTHKay ABIACTCH OCHOBOH Jis pa3paboT-
Ky paGodmuX TPOrpaMM, B KOTOPBIX MPO(ECCHOHATBHEIE oOpazoBaTellbHbIE OpraHU3alliH,
peanusyrome 00pa3OBATENBHYI0 HPOTPaMMy CPEHEro obmmero o0pa3oBaHud B
npegenax ocsoeHua OIl CIIO Ha 6ase OCHOBHOTIO obwiero o0pa3oBaHus, YTOUHAIOT
cofiepaHue y9eGHOro Marepuaa, IOoCNe0BaTeIbHOCTE Cro U3yueHH s, paclipeeIeHue
y4eGHBIX HacoB, TeMaTHKy pedeparos, BHABL CaMOCTOATETBHBIX palboT, YYHTLIBas
crieuudrKy TpOrpaMM HOArOTOBKM KBAIMGHIMPOBAHHEIX paboumx, CHyXallux H
CTIENMATHCTOB CPEHETO 3BEHa, 0CBAHBAEMOil NPOHECCHH WM CENHATBHOCTH.




IIporpamma MOXET HCIIONIB30BATHCS IPyTUMH npohecCHOHANLHBIME
00pa3’oBATENbHEIMH OPraHH3ALMAME, PEATHIYIOMMMH 00pa3oBaTeNbHYI0 IIPOTPaMMy
CpezHero obiiero o0pa3oBaHMA B mpefeNax OCBOeHHs ocHOBHoM OII CIIO Ha Gaze
OCHOBHOTO 0011iero o6pasosanusa (IITIKPC, ITTICC3).

1.IIACIIOPT PABOYEW ITPOI'PAMMBI

L.1. Obnacme  npumenenun paboueii RpOZpammel;  peanwzalys  OCHOBHOM
mpodeccuonansHoil oGpasoBatensHoit mporpamMmer CIIO Ha 6ase OCHOBHOIO obero
00pa3oBaHus C OJHOBPEMEHHBIM MONYYEHHEM CpPeHero obmero o0pa3oBaHut M B
cooTBeTCTBHE ¢ PI'OC CIIO no cmemmaneroct CIIO 23.02.03 Texumueckoe
00city)KuBaHHE M PEMOHT aBTOMOGHIBHOTO TPaHCIIOPT.

Paboyas mporpamma y4eGHOM mucrumiumEBL «MaTeMaTHKay SBIACTCH  YACTHIO
[porpaMMbl  TIOATOTOBKM ~ CllenuanucToB cpefaHero 3BeHa (IINICC3) no pammoif
CICHHANBHOCTH U paspaboraHa Ha ocHoBe TtpeCoBammii ®I'OC cpemsero o6mero
00pa3oBaHus, NPENbABIACMEIX K CTPYKTYpe, CONEPXKAHMIO H Pe3yNbTaTaM OCBOCHMS
y4eOHOH mucovmmvHBl «MaTeMaTKa», ¥ B COOTBETCTBHHM ¢ PexkoMeHamusaME mo
OPTaHM3alHMH TIONy4YeHHA CpefHero obmero oO0pa3oBaHMsA B IIpefenaX OCBOSHUS
00pasoBaTeNlbHLIX IPOrPaMM CpelHero NpodeccHOHANBHOTO 06pasoBaHHS Ha Oaze
OCHOBHOr0 0011ero o0pasosanuds ¢ yueToM TpeGoBanuii (eAepanbHEX TOCYAapCTBEHHBIX
06pa3oBaTeNbHEIX CTAHAAPTOB H IOMyYaeMoil IPOQEeCCHH WM CIEHAIBHOCTH CPEIHETO
npodeccuonansHoro o6pasopanus (MucsMo JlemapTaMenTa rocyIapCTBEHHOM IOUTHKH B
ctepe moproToBku pabounx xanpos u IO Muno6puayku Poccru ot 17.03.2015 Ne 06-
259).

PaspaGoTana Ha OCHOBE NpMMEpHOM NPOrpaMMEl 00mEeoOpasoBaTensHOH ydeGHOI
AUCHUIIUEBL «MaTeMarika:anreOpa H Hayana MaTEMaTHUECKOTO aHAIH3a;T€OMETPHSDY TS
NpodeCCHOHANBHEIX ~ 00pa3oBaTeNbHEIX Oprammsanuii apropa bammakopa ML,
omobpennoit ®I'AY «DPUPO» MunoGprayku Poccum, 2015, ¢ yueroM TeXHHUECKOIO
podhHIIsA NoTyYaeMoro MpodeccHOHATEHOTO 00pa3OBaAHMS.

1.2 MecTo yueOHOIH JUCIUILINHLI B Y4eGHOM MJ1aHe

Vuebnas pgucnumnuHa «MarteMaTHka» BXOAMT B cocraB  00LIe00pa3zoBaTelbHBIX
y4eOHBIX JUCUMIINH, (POPMHPYEMBIX H3 00S3aTeNBHBIX HpeAMeTHHIX obmacteir OI'OC
cpeagero obmero obpasopanns, 1A crerpansaocteit CITO TeXHUYeCKOTro IpoQpHId.

1.3 Pe3yasTaThl 0CBOCHHS Y4eOHOMH THCHHITHHBI

B pesyneTare ocBoeHHs yaeOHOM JUCIUILIMHBI 00YYaIOIIHiCA AOIKEH YMETh:
« BEHINONHATE  TOXIECTBEHHBIE MpeoOpa3sOBaHUS  BRIPAKEHUH, COAEpKaIUX
CTEICHHBIE, IOKA3aTeNbHBIE, JIOTADH(PMHIECKHE M  TPHTOHOMETPHUYECKHE
BBIpAXXEHUS.
o Crpouts rpauKH CTEIEHHOI, IOKa3aTeJbHOH, JIOrapH(pMHYECKOoH u
TPHTOHOMETPHYESCKHX (hYHKITHIA.




o Pemmats mpoctelimime ypaBHeHHS u HEPaBeHCTBA, COAEpIKallue CTelEHHEIE,
TIOKA3ATENBHBIE, IOrapU(PMUYECKAE H TPHTOHOMETPIUECKHE (by HKIHI.
» MizoGpaxate reometpudeckue GuUrypsl Ha deprexe u OPOM3BOAHTE IpOCTEHIIIITE
MOCTPOEHHS Ha TUIOCKOCTH.
* BRIIONBATE ONepal¥M Haj{ BEKTOpaMH H TIOJMB30BATHCS CBONCTBAMIE 3THX
onepanuii.
B pesynbTate ocBoeHUA y4eGHOM AUCIIUITHEE] 00y4aroINuifcs JOIKEH 3HATD:
* CBOHCTBA apH(PMETHYECKOT'O KOPHS HATYPATBHON CTEISHH;
» CBOMCTBA CTENEHH C PALMOHANIHBIM [IOKA3aTe IeM;
* CBOHCTBA JIOrapu()mMoB H OCHOBHOE JIOTAPU(PMIIECKOE TOKIECTBO;
* OCHOBHBIE TPHI'OHOMETPHYECKHE HOPMYJILL;
» Ta0JIHIYy TPOM3BONHEIX YIEMEHTAPHETX (DYHKIMIA;
* AKCHOMBIL CTEPEOMETPUM, OCHOBHBIC INOHATHA W yYMeTh IPHMEHATh HX IpH
peleHyu 3anay
Lenvio i3ydenns quCIUILIHE] «MaTeMaTHKa» ABISeTCs GopMupoBanue ¥ cTyieHTOB
ofmmx M mpodecCHOHANBHEIX KOMIETCHIHN, HEOOXOAMMEIX IUIT KA9eCTEREHHOTO
ocsoenns OI1 CTIO na Gase ocHoBHOro 0fuiero o6pa3oBaHHs ¢ MOyIEHHEM CpellHero
o0mero 00pasoBaHMs — TPOrpaMMEl NOATOTOBKH KBATH(HIAPOBAHHEIX paboumnx,
CILyaluX, IPOTpaMMEl TIOATOTOBKY CIENHANHCTOB cpenHero 3eHa (IINIKPC, IITICC3),
HeOOXONUMEIX [IIf OCYIIECTBICHHMS NPO(EcCHOHANBHOM IeATeNbHOCTH Oyaymiero
CIEIHAINCTA Ha OCHOBE OBIIaICHHS COZlePKaHHEM JUCHMIITHHEL. O0Imue Ueld H3yYeHHs
MAaTEMATHKM TPaJUIHMOHHO DEamu3yloTCs B YeTHIpeX HampaBleHHsX — obmee
mpefcTaBleHHe 06 WHesX W METoJaX MaTeMaTHKH, HMHTE/UIEKTYalbHOE Ppa3BHIHE,
OBNaJcHHe HEOOXOMMMEIMH KOHKPETHBIMH 3HAHHMAMH M YMEHHAMH, BOCIIHTATENILHOE
BO3ICHCTBHE.
3adauu no obecneyenuio docmuiCenUs Yenu:
¢ ¢opMHpOBanHE NPEACTABICHHN O COLMATBHEIX, KYIBTYPHEIX M HMCTOPHYECKHX
dakTOpax CTaHOBIEHHI MATEMATHKH;,
¢ pa3BHTHE JOTHYECKOI'0, AITOPUTMHYECKOTO U MATEMATHIYECKOI'O MBIIIJICHHUS;
¢ OBJAaJieHHE MATeMaTHMYeCKUMH 3HAHWSIMU M YMEHHAMH, HEOOXOAMMEBIMH B
NOBCEIHEBHOM JXKHM3HH, JUI1 M3YyYEHMs CMEXHBIX €CTECTBEHHOHAYYHBIX IMCIMIUIAH Ha
0a30BOM YpPOBHE M JAMCHMINIMH TNpO(EeCCHOHANBHOTO IUKJIA, MU IIONydYeHHS
o6pa3oBaHNs B 00NMacTAX, He TPEOYIOUMNX YIIyOIEHHON MATEMAaTUIECKOH TOJTOTOBKY H
IIPUMEHEHHS IOYYCHHBIX 3HaHUH NPY PEIeHHH PasiHyYHbIX 33134,
® BOCNHTAHHE CpPEACTBAMH MATEMAaTHKH KYJIBTYPHl JHYHOCTH, [IOHMMAaHHI
3HAUHMOCTH MATEMATHKH [l HayJHO-TEXHHYECKOT0 IIPOrpecca, OTHOIIEHHI X
MAaTEMAaTHKe KaK K YaCTH oOIledenoBedecKoli KynbTypHI, YHUBEPCAIbHOM A3bIKE HAYKH,
ITO3BOJIAIOIIEM OIIHCHIBATE H U3YYaTh pealbHEIE IPOIECCH U ABICHHSL.
Oceoenue codepocanusn yuebrnotl Oucyunnunvt «Mamemamurxay obecnednBaeT
JOCTHXEHHE CTYACHTAMH CIEAYIOIIUX pe3yibImamos:
JIUYHOCHIHBIX:
JI1.chopMHpOBaHHOCTL MPEACTABICHANH O MaTEeMAaTHKE KaK YHUBEPCATHEHOM S3BIKE
HAyKH, CPeACTBEe MOCIUPOBAHUA SBIEHUN M TpOLECCOB, 00 HOeAX M MeTolax
MaTeMaTHKU,




JI2 moHuMaHMEe 3HAYMMOCTH MATeMaTHKH Ui HayYHO-TEXHHYECKOI'o Iporpecca,
C(POPMHPOBAHHOCTh OTHOIIEHHS K MAaTeMaTHKEe KaK K 4acTH OO0lIe4enoBedecKoi
KyJABTYpPbl 4Yepe3 3HAKOMCTBO C HCTOpHEH pasBUTHs MAaTEMaTHKH, DSBOIIOLMEH
MaTeMaTHYeCKUX HAeH;

JI3 pasBUTHE JIOTHUECKOrO MEINUIEHMS, MPOCTPAHCTBEHHOIO BOOOpaKeHMS,
ANTOPHTMHYECKOH KYJIBTYDPhl, KPUTHIHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOIHMOM AT
Oynymeii mpoteccHOHANBHON AEATENBHOCTH, ANA IIPOAOIUKCHHA 00pa3oBaHHA H
caMo00pa3zoBaHus;

JI4 oBnascHHe MaTeMATHYECKWMMH 3HAHWAMH ¥ YMEHHIMH, HeOOXOAMMEBIMH B
[OBCEZHEBHOM JKHM3HH, A1 OCBOSHMUSI CME&XKHBIX €CTECTBEHHOHAYUHBIX AHUCLMIUIMH K
JUCIHILIAH podeCcCHOHANBHOTO IAKIA, A HOXydeHus o0pa3oBaHus B 00/1acTaX, HE
TpeOyromuXx yriryOneHHoH MaTeMaTUIeCKO# IOArOTOBKY;

JI5 TOTOBHOCTB U CIHOCOGHOCTL K 00pa3oBaHMIO, B TOM YHCIEe caM00Opa3sOBaHHIO, Ha
TIPOTSKEHUH BCell XU3HM; CO3HATENBHOE OTHOIIEHHE K HENPepEIBHOMY 00pa3soBaHHUIO
KaK YCIOBHIO YCIELIHOM NpohecCHOHAaNBHOH H 00IIECTBEHHOMH AesTebHOCTH;

JI6 TOTOBHOCTH W CHOCOOHOCTH K CaMOCTOSATENBHOM, TBOPYECKOH U OTBETCTBEHHOH
NesITeNbHOCTH;

JI7 TOTOBHOCTH K KOJUIEKTHBHOH paloTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOl, OOIMECTBECHHO MOJIE3HOM, yueOHO-HCCIIeIOBATENECKOM, MPOSKTHOM
H JpyTHX BUJaX AEATEIEHOCTH,

JI8 orHomeHHe K MpodecCHOHANBHON AEATENBPHOCTH KaK BO3MOXHOCTH y4acCTHS B
pelIeHAH JHIHEIX, O0IECTBEHHEIX, TOCYAaPCTBEHHBIX, 00IIeHAIIHOHATBHEIX npoOneM;
Memanpeomemnbix:

M1 ymeHHe CaMOCTOATENBHO ONpPENENATE LENH ASATeNBHOCTH M COCTaBIATH ILIAHbI
AESATENFHOCTH, CAMOCTOSATENRHO OCYIIECTBIIATH, KOHTPOIMPOBATE H KOPPEKTHPOBATH
RESTENEHOCTH, MCNOIB30BaTh BCS  BO3MOXHEIE PECypChl JUIL  AOCTIDKCHHA
HOCTARJEHHBIX Ilelielf M pealn3aly IUIAHOB JEATEBHOCTH; BBIOMpATh yCIEIIHBIE
CTpAaTeTHH B Pa3IMYHBIX CUTYaITHAX;

M2 yMeHHe TPOAYKTHBHO OOIIATECS M B3aNMOACHCTBOBATH B IIPOLECCe COBMECTHOH
JeSITeNbHOCTH, YYHTHIBATE NO3HIMHM JAPYIHX Y9aCTHHKOB ACATENBHOCTH, 3(pPEKTHBHO
paspeiaTs KOHQIHKTEL,

M3 BrajeHre HABEIKAMH [I03HABATENBHOM, yueOHO-HCCIeIOBATENBCKOR U IPOSKTHOH
eSTENBHOCTH, HABBRIKAMHA paspelleHds npobieM; CIOCOOHOCTH M TOTOBHOCTE K
CAMOCTOSITENIFHOMY IOMCKY METOJOB PEIeHHs MPAKTUYeCKHX 327124, MPUMEHCHHIO
PA3IAIHBIX METOJOB [TO3HAHNS,

M4 TrOTOBHOCTD M  CIOOCOOHOCTh K  CaMOCTOATENBHOH — HH(OPMAIMOHHO-
[IO3HABATEJILHON JEeATeNbHOCTH, BKJIIOYAs yYMEHHE OPHEHTHPOBATHCA B PasIHUTHBIX
HCTOYHAKAX MHQOpMauyH, KPUTHYECKH OLEHHBATh H  HHTEPIPETHPOBATH
HHE(OPMALIHIO, TIOTYIaEMYIO M3 Pa3HIHbIX HCTOYHHUKOB;

M5 BiajeHHe A3BIKOBBIMH CPEICTBAMH — YyMEHHE SCHO, JJOTHYHO M TOYHO H3/araTh
CBOIO TOUKY 3pEHHS, HCIIOJIB30BATh aJCKBAaTHbIE A3BIKOBBIC CPEICTRA;

M6 BrazeHye HaBHIKAMH NO3HABATENBHON pedeKCHH KaK OCO3HAHMA COBEPINaeMbIX
JeHCTBMH M MBICITHTEIBHBIX IPOIIECCOB, HX Pe3y/ILTaTOB M OCHOBAHMH, IPAHALL CBOCTO
3HAHUA ¥ He3HAHH4, HOBBIX IT03HABATENbHBIX 3a1a4 H CPE/ICTB MX NOCTIIKEHH;




M7 neneycTpeMJICHHOCTh B MOMCKaX H TIPHHATHM pelleHHH, coo0pasuTebHOCTE H
MHTYHMIHMS, Pa3sBUTOCTh  IPOCTPAHCTBEHHBIX  NPEJACTaBIEHHH;  CIOCOGHOCTH
BOCIIPHHHMATh KPacoTy H TapPMOHHIO MHPA,

HpeOMemHbIX:

M1 chopMHPOBAHHOCTD MIPEICTABIEHMH 0 MATEMAaTHKE KaK YacTH MUPOBOU KyJIBTYPEI
M O MecTe MaTeMaTHKH B COBPEeMEHHOH IWBHIM3ALNM, O CIoco0ax ONHCaHMA Ha
MaTeMATHYCCKOM S3bIKE SBICHHH pealbHOIo MUpPa,

M2 chopMHPOBAaHHOCTh NPEACTABACHUH O MATEMATHYECKHX IIOHATHAX Kak o
BaXXHEHIIINX MATEeMATHYECKHX MOJEISX, NO3BOMAIOMUX OIHCHIBATE H H3y4YaTh PasHeIe
NpOIECCH M SBIEHWH; IOHMMaHHE BO3MOXXHOCTH AKCHOMATHYECKOrO IOCTPOCHMA
MaTeMAaTHISCKHAX TEOPHI;

I3 BrajieHMe METOJAMH JOKAa3aTENCTB M AINOPATMOB DpENICHHSA, YMEHHME uX
IPUMEHSATD, IPOBOJUTH A0OKa3aTENBHEIE PACCYKICHHS B XO/€ PEICHU 3331,

M4 BuajeHHe  CTAaHAAPTHBIMH  NpHEMaMH  pEIICHHS  PalMOHANBHBIX M
UpPpAIHOHATLHEIX, [IOKA3aTENFHbIX, CTEIeHHEIX, TPHIOHOMETPHYECKHX yPaBHEHHH H
HEPABEHCTB, WX CHCTEM; HCHOIB30BaHNE MOTOBBIX KOMIILIOTEPHBIX IPOTPaMM, B TOM
ypciHe A DOMCKA TyTH pEIIeHAs ¥ WUTIOCTpallid PeINeHds YPaBHEHHH H
HEPABEHCTB;

M5 cpopMHPOBAHHOCTE TpEACTABIeHUA 00 OCHOBHBIX NOHATHSX MAaTEMaTHIECKOTO
aHalli3a ¥ MX CBOMCTBAX, BIAJICHHE YMEHHEM XapaKTepru30BaTh

116 noBefeHNe GQyHKIHH, HCIOML30BaHKE MOTYYEHHbIX 3HAHUH I ONVCAHUS H
aHaIM3a pealbHbIX 3aBUCHMOCTEH;

117 BliaeHre OCHOBHBIME TIOHATUSAMH O IUIOCKUX H MMPOCTPAHCTBEHHEBIX
reoMeTpHISCKUX (PUTypax, HX OCHOBHEIX CBOJCTBaX; COPMUPOBAHHOCTE YMEHHUS
PacTo3HABATH Ha YePTEkKaX, MOAEILIX U B PeallbHOM MUPE IeOMETPUICCKHAE burypsI;
npuMeHeHHe H3y4eHHBIX CBOHCTB MFeOMETPHIECKIX duryp 1 Gopmyn A pereHuA
reoMeTPHIECKHX 33/1a4 M 33aY ¢ IPaKTHYECKHM CONCPHKAaHHEM;

I8 c)OpMHPOBAHHOCTD [IPEICTABICHAIH O IPOLIECCaX M ABICHMSX, HMEFOIIHX
BEpOATHOCTHBLA XapakTep, O CTATHCTUYECKAX 3aKOHOMEPHOCTAX B PealbHOM MApE, 00
OCHOBHEIX TTOHATHSX AJIEMEHTAPHOH TEOPHH BePOSTHOCTEH; YMEHHI HAXOIUTH U
OIICHHMBATH BEPOATHOCTH HACTYIUICHHA COOBITHH B IIPOCTEHIINX NPAKTHISCKUX
CATYAIUAX H OCHOBHBIC XapPaKTePMCTHKH CITyHaiHBIX BEHIHH,

119 BianeHyie HaBBIKaMM HCTIONB30BaHUA FOTOBBIX KOMIBIOTEPHBIX NIPOTPaMM ITIpH
pelLlcHrN 3a/1a4.




2 COIEPKAHUE YUEBHOM JUCIUILIAHB] «MATEMATHKA»

BBenenne

MaremaTHKa B HAyKe, TEXHUKE, SKOHOMHKE, HHOOPMAIlHOHHBIX TEXHOIOTHAX H IIPaK-
THYECKOM HeATeNbHOCTH. LleMd M 3ajadd H3ydeHHMs MareMaTHKH IIpH OCBOCHHMH
npodeccnii CTIO u cnenuansHocte# CI1O.

AJITEBPA
Pazeumue nonamusa o uucne

Ilensle ¥ palpOHANbHbIE uMcaa. JIeHCTBUTENBHBIE HHCIA. Ipubnusicennvie
evivucnenus. Komnnexcruoie wucia.

Kopru, cmenenu u 102apugpmol

Kopnn n crenenu. KopHH HaTypajbHOM CTEICHA U3 1MCIA X HX cBoiictBa. CTenesy ¢
PAlHOHANBHEIMY I0KA3aTEIAMH, KX CBOHCTBA. CreneHnn ¢ JelCTBUTENBHBIMA ITOKA3aTe-
namu. Ceolicmea cmenenu ¢ 0elicmeumenbHblM NOKA3amenem.

Jorapugm. Jlorapudm umcma. OcHOBHOE norapudMu4ecKoe  TOXJIECTBO.
JlecsTHUHEIE U HATYpaibHEIE TorapudMel. IIpasuna nelicTsuil ¢ morapudmamu. Ilepexon
K HOBOMY OCHOBaHHIO.

IlpeoGpasosanue aIre6panIecKux BbIpAKeHUi. ITpeo6pa3zoBaHue pal[MOHANBHBIX,
HppalHOHATHEHBIX CTENCHHBIX, MOKA3aTEIBHBIX U NorapuQMITIecKuX BEIPAKCHHH.

OCHOBBI TPUTOHOMETPHU

OcHOBEBIE NOHATHA
Pamuannasg Mepa yria. BpauiatenbHoe ABHKCHHE. CuHyC, KOCHHYC, TAHI¢HC M KOTaH-
reHC 4ucia.

OcHOBHBIE TpHFOHOMCTpPI‘IeCKIfIB TOXAECTBA

®opmyJisl npuBeaeHus. DOPMYIBL CIOXKCHHUA. ®opMyItsl yIBOeHUA Popmynst HONO-
8UHHO20 Yena.

[IpeoGpazoBaHus IPOCTEHNIMX TPHTOHOMETPHYCCKIX BBIpaXXCHUH

[IpeoOpa3oBaHke CyMMBL TPHIOHOMETPHHCCKHX GyHKUMi B MPOU3BEJiEHHE H
IIPOM3BENICHUs B CyMMy. Buipavicenue mpuzoHoMempuieckux pyHKYyull Yepes marzeHc
HOAOBUHHO20 Ap2yMeHma.

TpUroHoMeTpHUYeCcKie ypaBHEHHS H HEPABEHCTBRA

TTpocTeiilie TPUrOHOMETPHIECKHE YPAaBHEHUA. Ipocmetiutie MpuzoHOMeMpPU4ECcKie
HepaseHcmeq.
OGpaTHbIe TPUTOHOMETPUIECKHE (YHKIIHH. ApKCHHYC, apKKOCHHYC, aPKTaHTHC.

®VHKITAH, UX CBOUCTBA U TPA®HKH




Oynkuuy. OOnacTs ONpeleNeHHs W MHOKECTBO 3HaueHul; rpaduk QyHKIHH,
IIOCTpOeHHe rPadHKOB (QYHKIHIH, 38 aHHBIX PA3IHIHEIME CIIOCOGAMIL.

Csoticrsa ¢yHKIMH. MOHOTOHHOCTH, YETHOCTS, HEUETHOCTD, OTPAHUIEHHOCTD, TIEPIO-
AnyHocTh. IIpOMEXYTKHM Bo3pacTanMs H yOLIBaHHA, HauOONbIee M HaHMEHELITee
3HaUCHWsA, TOYKH  9KCTpeMyma. I'paduueckas  wHTepnperanus.  [lpumepsr
(YHKUMOHANBHBIX 3aBUCHMOCTE! B pealbHBIX MPOLIECCAX U SBIEHHAX, ApHQMeTHIeCKHe
omepanud Hax Gysxknuamu.  CroxHes ¢yskuus (koMmosumus). Howamue o
HeNpepuIBHOCIU DYHKYUM.

O6parusie Qynxmym. Obracme onpedenenus u obracme 3uauenusi o6pammoil
@ynxyuu. I'pagux obpamnoti ynryuu.

CrenenHsle, oKas3aTeNbHbIe, TOrapHQMHIECKHe H
TpUroHOMeTpuieckue pyHkuuu. OOpaTHEIe
TPUTOHOMETpHUECKUEe PYHKIHH

Onpenenenus GyHKIMHA, MX CBOKCTBA U rpaduKy.

IIpeoOpa3oBanus rpaduxoB. IlapannensHelii TepeHOC, CHMMETPHS OTHOCHTENBHO
Ocell KoopAWHAaT ¥ CHMMETPHS OTHOCHUTENBHO Haudana KOOPJAWHAT, CHMMETPHS
OTHOCHTENBHO NPsAMOH ¥ = X, PacTsPKeHHUE U CKATHE BAOJIb Ocel KOOpAHHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeIbHOCTH. Cnocobst 3aTaHuA 5§ CBOMCTBa YHCIOBBIX
nocnenopatencHoctell. Ilonsmue o npedene nocaedosamenvrnocmu. Cyujecmeosanue
npedena  MOHOMOHHOU  o2panuuenHoli  nocnedosamenvrHocmuy.  CyMMHpPOBAaHUE
nocnesoparenbHocTeil. beckoHeuHo yOpIBalomias reoMeTpHYecKas IIPOTPECCHI H €€
cyMMa.

Ilpoussognasi. [lonatHe © INPOM3BOAHOH (YHKUHHM, €€ TISOMETPHYECKHHA W
¢usuyeckuil cMBICI. YpaBHeHHe KacarelbHOM K rpaduxy d¢yHxmum. IIpomssojHble
CYMMEI, Pa3HOCTH, NPOU3BEICHHs, JacTHLIE. [IpoH3BOMHEIE OCHOBHEIX 3I€MEHTAPHBIX
dyuxumii. [TpuMeHeHHe NPOU3BOMHOH K HCCIENOBaHHMIO (YHKUME H IIOCTPOSHHIO
rpaduxos. Ipouseodnvie 06pamuoti iyHrkyuy U KOMRO3UYUY PyHKYUU.

ITpuMepEl HCTIOB30BAHMUSA NPOM3BONHON A HAXOXKACHHS HAMIYIIIETO PEelICHH B
NpHKIaHEX 3a7a4ax. Bropas npousBo/Hasi, e TeOMETPUHIECKRH B (PU3MYECKUI CMBICI.
HaxoxaeHne CKOpOCTH ISl TIPOIIECcca, 3ajaHHOro (hopMyJIoH U rpaduKoM.

IleppooGpasHas © HHTerpaj. IIpuMeHeHMe ONpPENENCHHOTO HMHTerpana Jyid
HaXOXIEHHS IUTOWAAM KpHBOJHHeHOH Tpamemuu. Popmyna Hrlotona—IJleiibnuna.
[IpuMepH! IpAMeHeHHs HHTerpaia B GU3HKe H FeOMETPHH.

Huterpan u 1nepBooOpasHais. Teopema HeroTona—JleliOunma. Ilpumenenue
MHTEIpajIa K BEMMACICHUIO GU3UHECKUX BEMYAH U IIOMIAEH.

YPABHEHHWA 1 HEPABEHCTBA

VpaBHeHHs1 H cHcTemMbl ypaprenuil. PanuonanbHsie, HppalliOHANBHEIC,
NOKa3aTe/IbHEIe X TPHTOHOMETPHIECKHE YPABHEHHS U CHCTEMBI.
PaBHOCHITBHOCTh YpaBHEHUH, HEPAaBEHCTB, CHCTEM.
OcHOBHEIE TIPAEMBI HX pelleHus (pa3loKeHUe Ha MHOXHTEIH, BBEICHHE HOBEIX HEH3-
BECTHBIX, MOACTAHOBKA, rpaduaeckuii MeTon).
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HepapencrBa. PauyoHasHEle, MPPAMOHANBHbIS, IOKA3aTeNbHEIC U IMPUZOHOMEmpU-
yeckue HepaBeHCTBa. OCHOBHEIE IPHEMbI HX PEINCHHMA.

Hcnonb3oBanue cBoficTB H rpadukoB GYHKUHE NPH pelleHdH YpPaBHeHHH H
HepaBeHCTB. Mero wmHTepBanoB. V3ofpakenue Ha KOOPAMHATHOH ILIOCKOCTH
MHOXKECTBA pPellleHHH YpaBHEHHH H HEPAaBEHCTB ¢ JABYyM: IIEPEMEHHBIMH 1 MIX CHCTCM.

ITpuxnaonwie 3adauu

[TpuMeHeHHe MaTeMaTHIECKMX METONOB UL PEIICHUs CONEPXATENbHBIX 3a1a U3 pa3-
NMYHEIX o0NacTell HayKH M MPaKTHKH.

HnTepnperauys pe3y/IbTarTa, yieT pealbHbIX OTPaHHICHHUA.

KOMBHHATOPHKA, CTATUCTHKA Y TEOPHWA BEPOSITHOCTEN
DeMeHTH KOMOMHATOPUKH

OCHOBHEIE MOHATHS KOMOWHATOpHKM. 3aflauyd Ha IIOACUET 4HMCIA pPasMeIleHWH,
[epecTaHOBOK, codeTaHuii. Pelenne 3amad Ha nepeGop BapuasTos. Popmyna 6unOMa
HstoroHa. CoiicTBa GUHOMHHANLHEIX Kos(uuuenTos. Tpeyromsuuk Iackans.

DeMEHTE TEOPUH BEPOSTHOCTEH

CoGbiTxe, BepOSTHOCTH COOBITHA, CIIOKEHIE H YMHOXKeBHE BEPOSTHOCTEH. Honamue o
nesagucumocm cobsimutl, JJUCKpemHas Cryuaiinas 6enuUHa, 3aKOH ee PACHpedeneHus.
Yucnosvie XapaKmMepucmuKy OUCKPEMHOU CIydauHOl 6enuyumbl. Honamue o 3axone
bonvuux Yucei.

OneMEHTEI MaTeMaTHYeCKOH CTaTUCTHKH

IIpencTapieHye JaHHBIX (TaONHIBI, AHArpaMMEL rpaduKy), 2eHepanvras COBOKYN-
Hocmb, 66160pKA, CpedHee apumemuieckoe, meduana. ITouamue o 3adauax mamema-
muyeckon cmamucmuxy.

Peenue npakmuyeckux 3a0ay ¢ IPUMEHEHUEM 6EPOMHOCHHbIX Memooos.

TEOMETPHA

Hp}Lsze U WIOCKOCHY 8 NPOCMPAHCHIGE

BzauMHO€E PacIoOKeHHe [ABYX NPAMBIX B IPOCTPAHCTBE. IMapaienbHOCTS IPAMOH |
mwiockocti. INapamensrocTs mnockoctell. [lepren Ky IPHOCTS NpsAMOH ¥ MIIOCKOCTH.
[eprieHAUKYIAP U HAKIOHHAS. VToI MEXAY NPAMOH H TNIOCKOCTBIO. JIByTpaHHBIA yTOJI.
Vron Mexay mnockocTaMy. [IepneHTHMKyIpHOCTE ABYX IIOCKOCTEH.

[eomerpuyeckue npeoOpasoBaHud — TPOCTPABCTBA: HapanienbHEIl  TIEPeHOC,
CHMMETpHS OTHOCHTEIBHO INIOCKOCTH.

[TapannesnsHoe TIpoexTHpoBanue. [liowads opmozonanvroti npoexyuy. sobpaxenue
TIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHHKH

Bepmnsl, pebpa, TpaHH MHOTOrpaHHMKA. Pazeepmxa. Mrnozozpannvie yenul. Buiny-
Kknvie mrozozpanHuxu. Teopema Jinepa.
IMpusma. I1pamas 1 HaxrouHas TPAMa. IpaBuibHas mpusma. [lapannenenunes. Ky6.
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Tupamuna. [IpaprunsHas nupaMuja. YcedeHHas napaMua. Terpasap.

CuMMeTpHH B KyGe, B HapajUienenunese, B npusMe 1 nupamune. CedeHus

Ky0a, IpHU3MBI ¥ THPaMUIBL.

ITpesicTaBNenre O NPABUIBHEIX MHOTOIPaHHHKAX (TeTpasjpe, Kybe, OKTasype, foze-
Kaszpe ¥ UKOCaszpe).

Texna ¥ MOBEPXHOCTH BpalIeHU

ITuIHHAp B KoHyc. YcedenHbli Koryc. OCHOBaHHE, BEICOTA, H0KOBAs MOBEPXHOCTE, 00-
pasyromas, passeptka. OceBble CedeHNs H CeICHHUs, NapauienbHbie ocHoBaHmO. 11lap 1
cdepa, ux cevenns. KacatensHas ITOCKOCTE K Cepe.

H3mepenvist B TeOMETPHH

O0mneM 1 ero u3Mepenue. Furerpansaad Gopmyna o6bema.

@opmyisl o6beMa Kyba, NPSAMOYTOIBHOIO MapajuieNelunesna, IpH3Mbl, LUIMHADA.
DopMynEl 06BeMa THPaMEABL H KoHyca, PopMyIIBl IIIOMAH OBEPXHOCTEH NIMIMEAPA H
xonyca. ®opMynst 06beMa Iapa K IIoIaau chephl.

TTono6ue Ten. OTHOIEHMS LIOMAAEH TOBEPXHOCTEH 1 00BeMOB ITON0OHEIX Tell.

Koopaunatel H BEKTOPEI

TIpamMoyronsHas (JeKaproBa) CHCTeMa KOOpAMHAT B TpocTpaHcTBe. Dopmyna
PACCTOSNHHAS MEXIY ABYMs TOUKaMu. Y paBHeHHUs Chepbl, m10ckocmu u NpAMOL.

Bexropsl. Mosyss Bekropa. PaBercTBO BeKTOpOB. CIIOXKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uMclo. Pa3znoXeHHe BeKTOpa [0 HANPABICHUAM. Yron Mexay AByMS BEeK-
Topamu. [IpoeKis BEKTOpa Ha 0Ch. KOOpAMHATEI BEKTODA. CkanspHoe Npou3BeIecHHE
BEKTOPOB.

Hcnoiib30BaHAe KOOPOMHAT ¥ BEKTOPOB MpPH PEINCHHH MaTeMATHUCCKHX U
TMPUKIAIHEIX 3a/1ad.

BekTopHOE ypaBHEHHe NpaAMoOi M MockocTH. FIcTonp30BaHME BEKTOpPOB IpH
NOKa3aTeIbCTBE TEOPEM CTEPEOMETPHH.

Uit BHeay/IMTOPHBIX 3AHATHH CTyJeHTaM Hapsajmy C PEIIeHHEM 3a1ad W BhIIONHEHIA
PAKTHIECKUX 3aJaHHH MOXHO IPEUIOXKHTb TEMBL HCCHIeIOBATENIRCKAX U pedepaTUBHBIX
pa6ot, B KOTOPHIX BMECTO CepHil OTHENBHEIX MENKHX 33121 H yTpakHeHHH
IIpe/IaraloTcsl CIOXKETHBIE 3a/1aHus, TpeOyiolue IIMTENbHOM paboTH B paMKax OOHOH
MaTeMaTHYECKOH CHTyaIlk. DTH TeMsI MOTYT OBITH KaK HHIMBHAYalbHBIMU 3aaHHAMY,
TaK H IPYIIIOBGIMH U COBMECTHOTO BEINOIHEHHSA HCCIC/OBAHNA.
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3. TEMATHYECKOE ITNTAHMPOBAHVE
¢ ydeToM nmpoduis yueGHOH AUCLHIIIMHEL

TEXHUUYECKUIA [TPOOIIIL TPOPECCHOHAJIBHOI'O OBPA3OBAHUA

[Ipu peanysanyy coaepKaHus ob1eo0pa3oBaTenbHON y4eOHOR AUCIHILTHHE]

«Maremaruka» B npenenax ocsoeHmsa OIl CIIO ma 6ase OCHOBHOTO obmmero
oGpasoBaHusd ¢ TodydeHMeM cpeauero obmero obpasosammsa (IIIKPC, IMICC3)
MakCHMaIbHad yueOHas Harpy3ka o0y4qalomyXxcs COCTABNISACT:

+ mo cnemuansHocTsM CIIO rtexuudveckoro mpogpumst — 351 wac, M3 Hmx
ayzuropHas (o0s3aTenbHas) Harpyska oOydaloIWXcs, BKIOYAs NMPaKTHYSCKHe
3aHATH, — 234 daca; BHeay[WTOpHAs CaMOCTOATENbHas pabora CTyAEHTOB —
117 gacos.

TEMATUYECKUI TUIAH
ITpodbuip — TEXHHYECKHH.

CrermanpHOCTh — 23.02.03 Texumueckoe OOCTYXXKHBaHHE U PEMOHT
AaBTOMOOMJIBHOTO TPAHCIIOPTA.

Bupa yueOHol padornl KoangecTBO 94aC0B
Hpodunu
npodgeccHOHANLHOTO
o0pazoBaHus
TexHH4ecKHH
Aynaropnsie 3ausaTas, Coxepxanue CruennpaabHOCTh
ofyaeHAst C110
23.02.03
Beenenue 2
Pa3pHTHE MOHATHA O YHCIIE 10
KopHn, cTeNeH: H 10rapadMbt 28
TIpsMEle B TUIOCKOCTH B [IPOCTPAHCTBE 20
KomGunaToprka 12
KoopnuHaTsl ¥ BEKTOPEI 16
OCHOBEI TPHTOHOMETPHH 31
DyHKIMH ¥ rpaduKa 18
MHoOTOrpaHHHKY H KpYTJIbIe TeNa 26
Hauana MaTeMaTHYecKOro aHajmsa 24
HHTerpan H ero NpUMEHSHHE 15
DJieMEHTHI TEOPHH BEPOATHOCTEH U 12
MATEMATHYECKOH CTaTHCTHKHA
VpaBHeHH: ¥ HEPABCHCTRA 20
Hroro 234
BHeayANTOPHAS CAMOCTOSTEILHAS paboTa
117
OATOTOBKA BEICTYILICHHI IO 3aTaHHBIM TEMaM,
JOKNaznoB, ped)eparoB, 3cce, HHAHBHAYATBHOTO
TIPOEKTa ¢ HCTIONB30BAHMEM HH(POPMALMOHHBIX
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TeXHOJIOTHH H Ap.

Ilpomesicymounan ammecmayun ¢ opme
ouhgpepenyuposannoze 3auama( 1 cemecmp}
sxzamena( 2 cemecmp)

Beero 351

4 ITPMUMEPHBIE TEMbI PE®EPATOB (JOKJIAZIOB) U UHTMBUAY AJIbHBIX
ITIPOEKTOB

* HenpepriBabIE Npodu.
* IIpuMeHeHUE CIIOKHBIX IIPOLIEHTOB B SJKOHOMHYECKHX pacyeTax.
* IlapannensHo€ IPOESKTHPOBAHUE.
CpeaHue 3HaYeHUA U UX IPUMEHEHHUE B CTATHCTHKE.
*  BekrtopHoe 3a7aHue IPAMBIX H INIOCKOCTEH B IPOCTPAHCTBE.
*  CrnoxeHHe rapMOHHYECKUX KOIeOaHMH.
+  I'padmueckoe penieHre ypaBHEHHI 1 HEPaBEHCTB.
*  IlpaBuneHBIE ¥ MONYIPABHABHEIE MHOTOTPAHHUKY.
+  Konuueckue ceucHMS M UX IPUMEHEHUE B TEXHHUKE.
*  Tlomstue nuddepeHImana u ero MpUIOKEHAS.
*  CxeMBI IHOBTOPHBIX UCNBITAHMH bepHyILIH.

*  Mccnenosanye ypaBHeHu# H HEPaBEHCTB € IIApaMETPOM.
5. XAPAKTEPHMCTHUKA OCHOBHbBIX BUIOB YUEBHOU JEATEJILHOCTH
CTYAEHTOB

Coaep:xanue XapaxTepHCTHKA OCHOBHBIX BHIO0B
00ydeHus IeATeIFHOCTH CTYJEHTOR (Ha YyPOBHE y4eOHBIX
MeMCTBIH)
Beenenne O3HakoMIeHHE ¢ POJIBI0 MATEMATHKHA B HAYKE, TeXHUKE,

9KOHOMYEKe, HH(POPMALMOHHEIX TEXHOJIOTHAX H
paKTAYecKod AeaTebHOCTH. O3HAKOMIICHHE C HeIAMH
F 331a9aMH H3yIeHUI MATEMATHRHE IIPU OCBOSHUH
mpodeccait CITO u cneuuansuocreir CI10

AJITEBPA
PaspuTHe NOHATHA |BHIIOJHeHHe apu(pMeTHICCKUX NeliCTBUN HAJ YHCIAMH,
0 uncse coYeTad yCTHEIE M HIHCEMEHHEIE IIPHEMEL.

Haxoxxnerre npub/IrKeHHBIX 3HAYCHUA BOJIMYNH 1
TOTpeImTHoCTel BEMUCIeHRH (aGCoMIOTHOHR 1
OTHOCHTEJBHOM); CpABHEHHE YHCI0BHIX BRIPAsKeHHN.
Haxoxpmenue omubox E mpeo0pa3oBaHUAX K
BEIMMC/ICHUsIX (OTHOCHTCS KO BCeM IIyHKTAM ITpOrpaMMbl)

KopHH, cTeneHH, OQ3uaKoMJIeHHE C IOHATHEM KOPHSA n-ii CTelleHH,
Jorapu¢mMel CBOMCTBAMH PaJAKAJIOB H IIPABUIAME CPABHCHUS
KOpHeH.

@QopMyIEpoBaHEE OIpefeIeHAA KOPHSA ¥ CBOHCTB
KopHeil. Beraucienue u cpaBHeHHe KOpHEH, BHIIOTHEHHIE
NPHUKUIKY 3HadeHua KOpHA. IIpeobpa3oBanne YHCIIOBBIX
11 6YKBEHHBIX BBIDAKCHHH, CONEPIKAITNX PAaNMKAJIBL




Brmosraenme pacgeros mo thopmynam, comepaxamum
PaIuKANIBI, OCYIIECTRIIAA HeOOXOJUMBIe IONCTAHOBKM I
npeobpasoBaaus. Oupese/ieHre paBHOCHIBHOCTH
BRIPaeHHM ¢ pagukanamu. Pemenne uppanmonamsanx
YPaBHEHHUI,

OsnakoMieHEe ¢ HOHATHEM CTETICHH C JeMCTBUTEILHEIM
HoKasaTeseM.

Haxoxpenue snavenmii crenenn, HCIIOIB3Y sl P
HeOoOXOMMMOCTH HHCTPYMEeHTAILHbIE CpelCTEA.
SanucEBaHAe KOPHA n-i CrelleHn B BHAE CTEICHH ¢
APoGHEIM TI0KA3aTE/IeM B Ha06OpOT.

©Qopmynuposanue CBOHCTB cTeneHeit. Beraucenue
CTeneHel ¢ pallMOHAIBHEIM II0KA3aTeNIeM, BEIHOJIHEHHE
NPUKHAIKY 3HAYEHUS CTeneHH, CPaBHEHHe CTelleHelH.
ITpeobpasoraHne 9HCIOBEIX B GYKBEHHBIX BRIPAKCHUH,
COZep3HAIMIMUX CTeIIeHH, IPAMEeHAs cBolcTRa. Pemenne
TIOKA3aTeJbHEIX YPABHEHHH.

OsHakoMIeHHe ¢ IpUMeHeHHEM KOPHEH U cTene el npu
BEIMUCJICHHH CPeIHHX, AeJICHHH OTPE3KA B «30JI0TOM
cedyeHMH». Pemenne npurIagabIX 3ama9 HA CII0MHBIC
IIPOIEHTHI

IlpeoGpazosanue |Brimmonnenue npeoOpasoBaHmil BEpasKeHUI,
anre0pamvecknx |npumeHeHme GOPMYJI, CBA3AHHEIX CO CBOMCTBAMM
BEIPAMKEHHH creneHel u norapugmos. Onpegenenue ooacTu
JOIYCTHMBIX 3HAYeHHH Jorap HdhMHAIECKOTO BEIPAKEHNS.
Pemenne sorapudmMugeckux ypapHeHHH
OCHOBBI TPUT'OHOMETPUN
OcHoBHEIE Hsy4enne pagnanHoro MeToga H3MepPeHUS YIJIOB
NOHATHA BPAMIEHHUA ¥ BX CBA3H ¢ TpamycHol mepoil. Msobpasxenue
YIJIOB BpalleHHUA HA OKPYKHOCTH, COOTHECCHHE
BeJIMYHHEI YIVIA C er0 pACIOJIOMKeHHEeM,
Conep:ranue XapakrepucTHKAa OCHOBHBIX BHJIOB
o0yJeHus: AeATEeJIBHOCTH CTYAEeHTOR (HAa YPOBHE yIeOHEIX
neiicTeuii)
QopMmyTHpOBaHKE OLPENSIeHUH TPHIOHOMETPIIECKHX
(byHKIIMIT 171 YIIIOB OBOPOTA H OCTPHIX YIJIOR
IPAMOYTOJIBHOTO TPEYTOJMbHUKA U 06 BACHEHHE HX
B3aHMOCBSI3H
Ocuosurle IIpuMeneHNe OCHOBHBIX TPHTOHOMETPHIECKUX TOEIECTE
TPHTOHOME- IJ11 BRIYUCICHHA 3HAYeHWH TPHUIOHOMEeTPHIeCKHAX
TPUYECKHe dbyuxmit o ogHON U3 HUX
TOKITECTBA
IlpeoGpasosannsa |HsydeHHe 0cHOBHEIX (hOPMyJT TDHTOHOMETPHE: (hDOPMYJIEL
apocTeAmumx CJIOMKeHH S, yABOSHHUS, IPE0OpPa30BaAHUA CYMMBI
TPUTOHOMETPH- TPUTOHOMETPHIECKUX (QYHKIHil B IIPON3BeAeHHE 1
YeCKHX IIPOM3BEJIeHUSA B CyMMY M IIPHMEHEHHE IPH BEMMHCIICHIH
BhIPAMKEHHI 3HAYECHHA TPUTOHOMETPHYECKOr0 BEIPAKEHHS U VIIPOIIE-

HHA ero.
OsHaKoMJIeHHE CO CBOMCTBAMY CHMMETPHH TOYCK HA

€ IMHWIHOH OKPY*HOCTH H IIPDHMeHEeHNe X IJIA BRIBOAA
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¢opMys1 npuBeeHES

APKTAHreHC YHC/Ia

IIpocreitmue Pemesnne mo dopmyszam u TPHTOHOMETPHUYECKOMY KpPYTy

TPUT'OHO- NPOCTEHINAX TPHTOHOMETPHIECKHX YPaABHEHWE.

MEeTPHYECKHE Iprvenenne 06mux MeTOOB pemenus YPaBHeHHH

YPaBHeHHUA U (npuBeneHMe K MEHEHHOMY, KBa/[PATHOMY, METOJ,

HepaseHcmaa PA3TIOMEHNST HA MHOMUTEIH, 3aMEHEI IePeMeHHOI) IIpH
PEIMEHNH TPUTOHOMETPHUYECKUX YPaRHEHHH, Y MeHHe
OTMEYATh HA Kpyre PeneHus MpocTeHIuxX
TPUTOHOMETPHYECKHX HEPABEOHCTE

Apxcunye, OsznakoMiteHEe ¢ TOHATHeM 0GPATHEX

apPKKOCHHYC, TPUTOHOMETPHYSCKUX (PYHKIIMIA.

Wsygenne onpegenenuii apPKCHHYCA, ADKKOCHHYCA,
aPKTAHTeHCa 9HCIIa, POPMyIHPOBAHNE UX, H300pasKeHme
Ha eIHMHAYHOR OKPYMKHOCTH, IPAMEHEEHe [IPH PeIIcHAN
YpaBHeHHH

OYVHKIINH, UX CBOVICTBA U T'PAOUKH

OyHRINN, OsnaxoMiIeHMe ¢ HOHATHEM IIePEMEHHOI, MIpHUMEPAMH
ITounarne o 3aBHCHMOCTeMH MEJKIY HepeMeHHEIM.
HeNPepPLIBHOCTH OsmaxoMmyIeHue ¢ moHATHEM rpaduka, OIpeIeIeHye
byHxnun OPpUHAJIESKHOCTH TOYKH IPauKy BbyHKITAN.
Omnpepesenue no qopmyie mpocreiimeii 3aBHCHMOCTH,
BUIA ee rpacduka. Bripaskenue 1o dopmyste omroit
mepeMeHHOH depes JApyrue.
Osnaromnenue ¢ onpepenenneM byHKIMH,
thopmynuporanne ero. Haxoxnenne obnacru
oIpefieSIeHEA B 00/1aCTH 3HAYeHHH (DYHKITHH
CeoiicTra OsHaroMIeHHE ¢ IpIMepaMy (PYyHKIHOHAIEHBIX
dbyuxmun, 3aBUCHMOCTEH B PeaTbHEIX MPOIECCAX H3 CMEeMHEIX
I'padygecxasn Juctmuorang. O3HAKOMIICHHE C JOKA3ATeIFHBIMHU
HHTEPIOpPeTA A, PacCyIeHUAMH HEKOTOPBIX CBOMCTB JIUHEHHOH 1
Hpumepst KBAJIPaTHYHOH QYyHKIHI, IPOBeIeHAE HCC/IeJOBAHMA
(hyHKIHMOHATBHBIX |JUHEHHOM, KyCOUHO-IMHEHHO, ApoGHO-TMHeHOH 1
3aBHCMMOCTEH B KBaZpaTHIHON (yHKIMIL, HocTpoeHUe UX IrpadHKOB.
peaJIbHEBIX Hocrpoenue u utenne rpaduros QyHKIMIL.
nponeccax u HUccneposanme pyHrnmm.
SBJIEHUAX CocraByieHne BEAOE QyHENMIA 10 JAHHOMY YCJIOBHIO,
pelleHHe 32249 HA SKCTPEMYM.
Brinonrenme npeobpasosaumnii rpadmea dbyHRIIN
OGpaTHuIe Haydernne nonamus obpamrnoii goynxuuu, onpeneseHAe
dhyarnun BHJA U nocmpoenue epagpura obpamnoti gpynryuu,
raxodclerue ee 0OaCMU onpedenerusn u obaacmu
suavenuii. llpumenenue cBoiicTs pyHuKnuii mpn
HCCIIeNOBAHWM YPABHEHUH U pPelleHuH 390349 Ha
skcTpeMyM. O3HAKOMIICHHE C IIOHATHEM CJIOMKHOM
bYHEITEN
Cremnennrie, Brraucnenve suavenuit pyHKIHI 110 3HAYCHUIO
HOKAa3aTeJbHbIE, aprymeHTa. Onpee/ieHne mMOM0XKEHUA TOYKH HA
sorapudmudeckre |rpadHKe Mo ee KoOpAWHATAM H HA0GOPOT.
M TPHTOHOME- Hcnonb3oBanue cBoiicTs (yHKImMil 1714 cpaBHeHUA
TPUYECKUE 3HaYeHHH cTeneHe u JorapudMos.
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GpyHEImHUN.
O6paTHBIE
TPUTOHOME-
TpUIECKHE

GhyHKIHH

ITocTpoenne rpadMKOE CTENIEHHBIX U JIOTApPU(MITIeCKIX
dbyHKIHHA.

Copepxanne
o0ygeHusa

XapakTepuCTHKA OCHOBHBIX BHIOB
NeATeILHOCTH CTYAEHTOR (HA YPOBHE y4eOHBIX
OeHCTBHIT)

Pemenne MIoKa3aTeIEHBIX H JIOTApUGMITYECKUX
ypaBHeHHH U HEPABEHCTB II0 H3BECTHBIM aJITOPHATMAM.
Os3HaKOMJICHHE ¢ IIOHSTHEM HeHpephIBHOM
[IepHOAHIeCKOl GyHKINH, (OpMYIMPOBAHME CBOMCTE
cHHyca H KOCHHYCa, IOCTPOeHHEe NX rpaduKob.
O3HaxoMJIeHHe C OHATHEM FApMOHHYeCKNX KoNleOaHHH
H IpUMepaMHi MapMOHMYECKHX KoaeGaHui Iig OnHCcaHuA
IpoIeccoB B (pU3HKe U APYTHX 00/IacTAX SHAHM.
O3HakoMJIeHHE ¢ IOHSTHEM PAa3PEIBHON IePUOIHIEeCKOH
dbyurnuu, GopMynInpoBaHHe CBOHCTE TAHIeHCA X
KOTAHTeHCA, IHOCTPOSHKE HX IPaGHUKOB.

ITpuMeHeHMe CBOMCTB (PyHKITUHE NI CPABHEHUS
3HAYEHUI TPETOHOMETPHIEeCKHX PyHKIHH, DeIeHnsT
TpUTOHOMETPHUYeCKHX ypaBHeHHM. [locmpoerue
2paghuicos 0GpaAMHbIX MPU2OHOMEMPUTECKUX PYHRUUT U
onpedenenue no epaguram ux ceoiicms. BomosaeHne
npeofpazoBanus rpaduKoB

HAYAJIA MATEMATHYIECKOI'O AHAJTU3A

IlocnenoBarenbHOC
THA

O3HaKoOMJICHHE ¢ MOHATHEM YHCJIOBOM

TIOCTIe OBATEJILHOCTH, CIocoDaMH ee 3aJaHuA,
BRIMUCICHUAME ee uiieHoB. O3naromaerue ¢ nOHAMUEM
npedena nocnedoeamesvrocmu. O3HAKOMICHHE C
BBRMHECJIEHHUCM CYMMEI OeCKOHeYHOr0 THCJI0BOIO paga Ha
[OpHMepe BEMHECICHAA CyMME! OeCKROHETHO yOBIBaIOmMe
reoMeTpPHYecKoH IIPOrPecCHH.

Pemenne 3a/jad HA MpUMeHeH#e GOPMYJIBI CyMMBI
fecKOHEYHO YORIBAKINEH reoMeTPHYIeCcKON NPOrpeccHy

IIponasogHaa U €€
npuMeHeHne

O3naKoMJICHHE C IOHATHEM POU3BOSHOM.

Nsyuenne u QopMyIHpPOBAHEE €€ MEXAaHHICCKOTO U
reoOMeTPHYECKOro CMBICIIA, H3ydeHne aJIropuTMa
BEIMUC/ICHHS MPOM3BOAHOH HA PUMepe BEMHCISHHS
MI'HOBEHHOH CKOPOCTH H YIJIOBOTO Koa(hdHIMeHTa
KacaTeJIbHOM.

CocTanJicHre ypaBHeHHA KacareJIbHOH B 06IeM BHIE.
Vcpoenwue npasni guddepeHINPOBAHAS, TAGTHIEL
HPOH3BOTHEIX JIEMeHTAPHBIX (hyHKIHH, MPUMEHeHHe
i suchdepeHnUpPoBaHu (GyHKIUA, COCTABNEHIA
ypaBHeHHA KacatenbHoR. HaydeHne TeopeM 0 CBA3H
CBOICTE (PYyHKITHM M IPOR3BOAHOH, (POPMYIHUPOBKA HX.
IIpoBeneHEe ¢ IOMOMIEI0 IPOU3BOLHON HCCISIOBAHNA
$yrRIEN, 3a5aHHON (opMyoi.

VeTaHOBIEHNE CBS3K CBOJCTB Gy HKIMH H IPOM3BOMHOM
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110 BX rpadyuKam.

TIpuMeHeHHe IPOM3BOTHOM NI PeIIeHUA 3a4a9 Ha
HaXOKAeHNe Haubosiplero, HAaNMEeHBIIEro 3HaYeHUA H
HA HAXOMKIOHHE 9KCTPeMyMa

HHTEerpaJ

IlepBooOpasHasa 1

O3HaKoMJIeHHE ¢ IOHATHEM HHTErpaja u
nepBooGpaanoii. aydeHne mpasuia BEIMUCICHUA
repBooOpasuoii u Teopembl Heiorona— Jleiibamma.
Pemenne 33739 Ha CBA3L IIePBOOOPA3HON ¥ ee
POM3BOAHOM, BEMHCIICHHE NIePBooOpasHOH AJIA JaHHOH
dbyuarImIn. :

Pemenne 3ama4 Ha NpHEMeHeHHe WHTETPAIa I
BREIMHUCICHENS (PM3HIeCKUX BEJIMINH U ILTOMAAeH

YPABHEHHU S B HEPABEHCTBA

YpasHenus u
CUCTEMBL
ypaBHEHMH
HepasescrTra 1
CHCTEMBbI
HEePaBeHCTB C
OBYMS

O3HakoMJIeHHE ¢ MPOCTEHINIMH CBeISeHHUAMH O KOPDHAX
arebpandecKux ypaBHEHHI, IIOBATHAME UCCISA0BAHKI
YPAaBHEHWI U CHCTeM YPABHEeHMIA.

Hsydenue Teopry pABHOCHILHOCTH YPABHOHHH 1 €€
npumenenus. 1lopTopeHne 3anucH pelleHns
CTAHJAPTHBIX ypaBHeHUH, IPHeMOB MpeoGpa3oBaHms
ypaBHEHUH A1 CBeJeHHA K CTAHAAPTHOMY YDaBHEHHIO.

nepeMeHHBIMHA
Copepxanue XapaxTepucTIKa OCHOBHBIX BHA0B
o0ydyeHns NeATebHOCTH CTYIeHTOB (Ha yPOBHe y1eOHbIX

el CTBHIT)

PemeHne panuOHAIBHEIX, HPPaUUOHAJIBHBLX,
HOKa3aTeIbHBX ¥ TPATOHOMETPMIECKUX YPaBHEHUHI 1
CHCTEM.

Hecrons30Banne CBOMCTB B rpachuroR GYHKIHR A7
penieHnA ypasHeHuUi. [JorTopeHre 0OCHOBHBIX IPHEMOB
pemTeHmns cucTeM. Pemenne ypaBHeHMI ¢ IPYMeHEHHEM
BCEX IpPHEeMOB (Pa3JIoMKeHHA Ha MHOMHTEJ I, BBeJeHNT
HOBBIX HEM3BECTHBIX, TIOJCTAHOBKH, IPagyuIecKoro
MeTOZIA).

Permenue cucTeM YpaBHEHHH ¢ IPHMEHEHHEM
pasNEIHEX crocodoB. O3HAKOMIIEHHE C obmuMu
BOIIPOCAMH PelIeHHs HepaBeHCTB U HCHOJIB30BAHAE
¢BOMCTB ¥ rpaduioB QyHKIMHA NPH PelleHHH
HepaBeHCTB. PelneHye HepaBeHCTB H CUCTEM HEPABEHCTB
¢ MPEMEHEeHHEM Pa3IMYHbIX CIOCOGOB.

IIpuMeHeHHe MATEMATHYMECKUX METOJO0B IJIs PEIICHNA
coflepIKaTeJIbHBIX 3a71aY U3 PA3NIHIHEIX obiracreil HAYKYU
¥ IpaKkTUKH. FHTepIpeTHPOBaHYe Pe3yJIBTATOB C y1eTOM
peaNbHBIX OTPAHHYCHAN

QCHOBHbIE NOHATUA
KOMOWHATOPHUKH

H3ayueHne mpaBuia KOMOMHATOPHKH H IPEMEHEHHE IIPH
pemeHMY KOMOHMHATOPHEIX 3akatd.

Pemenue KOMOMHATOPHEIX 3329 METO0M Iepebopa H 110
PABHJIY YMHOMKEHHS.

O3HaKOMICHYE ¢ IOHATHAMHA KOMOMHATOPHKH!
pasMelIeHUAMHY, COUSTAHKAMHE, IePeCTAHOBKAMH U
¢opMyJIaMH JiIa X BhraucaeHus. O0bAcHeHre U
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npuMeHeHue (POPMYJI VISt BEYUCICHUSA PasMemeHHiL,
NepecTaHOBOK M COYETAHUE IIPH pellleHHH 3amad.
Osnaxommrenne ¢ 6uHomom HeioToHA ¥ TpeyroibHaKoM
ITackand. Pemenne mpaxTiyeckyx aamay ¢
HCTIONB30BAHNEM NOHATHH H MPABAN KOMOHMHATOPHKA

AAeMeHTbl TEOPHH
BEPOATHOCTEH

HsyueHue K/I2CCHIECKOTO ONPeIe/ICHUS BEpPOATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI 0 CYMMe BePOSTHOCTEI.
Pacemotpenune mpumepoB BErMuCIEHUS BEpPOATHOCTEH.

PemeHue sanay HA BEUHC/ICHHe BEPOATHOCTEH COOBITHI

I'EOMETPUSA

IIpsamMele n naocKocTH
B IIPOCTPAHCTBE

DopMynHpoBKa H NPHBEICHHE JOKA3ATEILCTE IPH3HAKOB
B3aHMHOTO pacoIoKeHHS IPAMBIX H ILIOCKOCTEH.
Pacniosnasanme Ha yepresxax M MOZENAX PA3MYHEIX CIyYaeB
B3aHMHOTO PACIIONOKEHU NPAMBIX H IDIOCKOCTEH,
apryMeHTHpOBAHHE CBOHX cyxaeHmii. ®opMyIHpoBaHHe
ONpeneNeHNH, IPU3HAKOB H CROMCTB NApAILIE/ILHBIX H
NePICHAUKYIAPHBIX IIJIOCKOCTEH, IBYTPaHHbBIX H THHEHHBIX
VIJIOB.

BhbinonseHune MOCTPoSHYS YIIIOB MEXAY NPSIMBIMH, IIPSIMOH H
MIOCKOCTEE), MEXAY IIOCKOCTAMU II0 OIIHCAHUIO H
pacTio3HaBaHHE UX HA MOJEIAX.

IIpuMeHEHHE OPA3HAKOB H CBOMCTE PACIIONOKEHHS NPAMBIX H
IIOCKOCTEH MpH peIIcHUH 3aa4.

H3o6pakeHue Ha PHCYHKAX M KOHCTPYHPOBAHHME HA MOJEIAX
TIEPICHAMKYIIPOB H HAKIIOHHBIX K TNIOCKOCTH, IPAMBEIX,
NMApaJUICIIBHBIX MIIOCKOCTEH, YITIOB MEXAY IpAMOi 1
ILIOCKOCTEIO H 0OOCHOBAHHE TIOCTPOCHH.

Peinenue 3a1a4 Ha BEIYHCTEHHE TEOMETPHUECKHAX BETHIHH.,
Onuchl-BaHEe PacCTOSHHS OT TOUKH IO INIOCKOCTH, OT IPAMOMA
JI0 IIOCKOCTH, MEXKAY IIOCKOCTAMHU, MEXAY CKPEIIHBAIOITAMHCS
OPAMEBEIMHE, MEKIY HPOH3BOJBHEIMHE (l)Hl"ypaMK B IIPOCTPaHCTBE.

Copep:xanne
o0ydenus

XapaKkTepuCcTHKA 6CHOBHBIX BHAOB JCATEILHOCTH
CTYACHTOB (HA YPOBHe y1eOHLIX AciicTBHII)

dopmynapoBanne H JOKa3bBaHHE OCHOBHEIX TEOPEM O
PaccTOAHUAX (TEOpEM CYIICCTBOBAHMS, CBOMCTBA).
Hzobpaxkenne Ha depTexax U MOJENAX PACCTOSHEA H
obocHOBaHHE CBOUX CykAcHHiL. OnpeneneHHe H BEMACIEHAS
paccTosHHEH B MpocTpaHcTBe. [IprMeneHre GopMyn B TeopeM
TIJIaHHMETPHH A pelieHus 3aAad.

O3HaKOMICHHE ¢ IOHATHEM MAPAUICILHOTO IPOSKTHPOBAHUS 1
ero croiicteamu. QPopmyauposariue meopemot 0 RIOWAOU
OPMOZOHANBLHOU NPOEKYUL MHOZ0Y20NbHUKA.

IIpuMeneHue Teopun U 000CHOBAHUS IOCTPOCHHUH |
BEIYHCIICHHH. APryMEHTHPOBaHHE CBOUX CYXKICHHII O B3aHMHOM
PacIoIOKEHUH IPOCTPAHCTBEHHBIX duryp

MuororpaHHHKH

Omnncanne ¥ XapakTepHCTHKA Pa3IMYHEIX BHIOB
MHOFOTPaHHHUKOB, [IEPEUHCICHHE AX YIEMEHTOB H CBOHCTB.
N306paskenne MHOTOTPaHHHKOB H BEITIONHEHHE MIOCTPOSHUS Ha
H300pakeHHAX H MOJIEIISIX MHOTOT PAHHHKOB.

BrrncieHne INHEHHBIX 3IEMEHTOB H YIJIOB B

NPOCTPAHCTBEHHAIX KOH(HIYPaLMAX, AprYMEHTHPOBAHHE CBOHX
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CyXZAeHHH. XapaKTepHCTHKa U H300paKeHHe
CCUCHHAPAZGEPMKU MHO202PAHHUKOS, BEIUUCICHHE TUTOMaHei
TIOBEPXHOCTEH.

Hoctpoenue npocreftimmx ceuennii KyGa, IPHIMBL, THPAMHLIEL
IIpumMeneHne GakToB U CBENEHUH M3 [TAHHMETPHH.
Os3HaxoM/IeHHE C BHIAMH CHMMETPHil B IIPOCTPAHCTBE,
(opMyIHpOBaHHE ONpeIeNeHHI H CBONHCTB. XapakrepHcTHKA
CHMMETPHH TEN BPAICHNA H MEOTOTPAHHHKOB.

IIpumenenne CBOMCTB CHMMETpHH IIpY PeNIEHYH 3a1a4.
Hcnone3oBanue nprobpeTeHHbIX SHARRM /U MCCIIETOBARYS H
MOJIETHPOBaHNS HECTOKHBIX 3a71ad.

H300paskenne OCHOBHEIX MHOTOIPAHHHKOB H BEIMONHCHHE
PHCYHKOB IO YCIIOBHAM 33734

Tena u noBepxHocTH
BpaIKeHAS

O3HaxoMIIeHHE ¢ BHaMH Te)l BpalleHus, GopMyIHPOBAHHE HX
ONIpEeACIIeHHH H CBOMCTE.

DopMyIHpOBaHHE TEOPEM O CEUEHHHM INAPA MIOCKOCTRIO H
ILTOCKOCTH, KacaTelnbHoH K chepe.

XapakTepuCTHKA H H300paKEHUE TEN BPAUICHHS, HX PA3BEPTKH,
CEUCHHS.

Pemenne 3aa4 Ha OCTpoOeHAE CeYeHMIE, BEIMHCIEHHE [T,
PacCTOSHMH, YIIIOB, nnowwaaei. [IporeneHne MoOKasaTeNLHEIX
paccy:KAcHMH IIpH peIneHUH 3a1ay.

ITpumenenne cBOHCTB CHMMETPUY NPH PELICHHH 3a1a4 HA TeJa
BpailleHHus, KOMOHHAITHIO TEIT.

H3006paxkeHHe OCHOBHEIX KPYIJIBIX TEJ M BHIIOJHEHHE PHCYHKA
110 YCIIOBHIO 3a]a4H

H3mepenus B
reoMeTpum

O3HaKOMJICHHE ¢ OHATHAMHE IUIOIAAH i 00BEMA, aKCHOMaMH U
CBOMCTBAMH.

Pemenne 3aj1a4 Ha BEMHCICHHE IWIOMANEH IOCKUX QHUTYP ©
IIPMMEHEHHEM COOTBETCTBYIOIMNX GopMyII H GaKkToB H3
nnasuMeTpun. M3yuenue TeopeM o BEMECIEHEN 0GBEMOB
TIPOCTPAaHCTBEHHBIX Tell, pelIeHAe 3aa4 Ha IpHMEHeHHe
dhopMyn BeIgHCIIcHHs 00beMoB. M3yuenne hopMyn s
BLIYUCIECHUS ILTOMaAeH MOBEpXHOCTE MHOTOIPAHHHKOB H TEJ
BpAICHHA,

O3HAKOMJICHHE ¢ METOAOM BEIMHCICHHA IIIOINAAH IOBEPXHOCTH
chepsl. Pemenne 3ana4 Ha BEYUCICHAE ILIOMAACH TOBEPXHOCTH
OPOCTPAHCTBEHHEIX TeI

Koopaunarei B
BEKTOPbI

O3HaKOMIIEHHE C HOHATHEM BeKTopa. M3yueHHe AekaproBoii
CHCTEMEI XOOPMHAT B IPOCTPAHCTBE, HOCTPOEHHE IO 331aHHbBIM
KOOPJAMHATAM TOYEK U IUIOCKOCTEH, HAXOMACHHE KOOPAHHAT
TOYEK.

Copep:kanne 00yyeHHs

XapaxkTepUCTHKA OCHOBHEIX BHAOB JACATENBHOCTH CTYICHTOB {HA
YPOBHE YIeOHBIX NEHCTBUI)

Haxoxzaenune ypaBHEeHHIA OKPYXKHOCTH, CEpPBI, IIOCKOCTH.
BrrucneHue paccTOAHUH MEKIY TOUKAMH.

Wsy4eHnie ¢cBOHCTB BEKTOPHBIX BEIHYHH, IPABHII PA3II0KECHUL
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTEE, IIPABHII HAXOXXEHHL
KOOpAMHAT BEKTOpA B NPOCTPAHCIRE, HPaBUI NEiiCTBU ¢
BEKTOPaMH, 3aJaHHEIMH KOODJHHATAMH.

IIpuMeHeHre TeOpHY IIPH PELICHHH 33714 Ha JIeHCTRHA C

BekTopamy. MsydeHne CKANIpHOro IpOH3BEACHHS BEKTOPOB,
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BEKTOPHOTO ypaBHEHHS NPAMOil H IIOcKocTH. [lpuMeHeHue
TEOPHH NPH PEIICHAN 3324 Ha JEHCTBHA ¢ BEKTOpaMH,
KOOpPIMHATHBIH METOL, NPHUMEHEHHE BeKTOPOR JUTS BEIYHCICHHS
BEJIMYUH YITIOB H paccTosHui. O3HaKoMIIeHHE ¢
AOKA3aTENHCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
PacItoNOXEHHH IPAMBIX H IUIOCKOCTE}H ¢ HCIIOIB30BAHTEM
BEKTOPOB

6.YT~IEBHO-METOI[I/F1E§KOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECTIEYEHWE PABOYEM IMPOT'PAMMBI YYEBHOIA JACTIUTTIAHBE
«MATEMATHUKA»

B TBIIOY «BeTnyxcKmuii JTCCOATPOTEXHUYECKHUHA TeXHHKYM»
peanusyiomeM  o0pasoBaTeNbHYIO MPOrpaMMy  CpefHero  obInero
obpasopanus B mpenenax oceoenus OII CITO Ha Gase OCHOBHOIO
obiero obpasoBaHusA, HMeeTcs YUeOHEIH kabHHET, B KOTOPOM HMEETCs
BO3MOXKHOCTS 0DeCIieuuTe CBOGOAHBIN gocTyn B MHTepHeT BO BpeMs
y4eGHOTO 3aHATUS M NEPHOJ BHeY4eGHON HesATeNbHOCTH 06y YatonHXCs.

Ilomernenue xalunera yAoBieTBopsier TpeGoranusMm CamurapHo-
SHUACMUONOrNYIecKrX npasun U HopMaTuBos (CanlIuH 2.4.2 Ne 178-02)
u OCHAaIIEHO THUIIOBEIM obopynoraHue, B TOM qUCTe
COCHUATHIHPOBAHHON y4eOHOM MeOenbio U cpencTBamMu 00ydeHus,

AOCTAaTOYHBIMHA TSI BBIIOJIHEHHA TpeOOBaHWH K YPOBHIO IOATOTOBKH
oOygaromuxcs.

B xabuneTte HMeeTCA BOIMOXKHOCTD 0GeCIeYnTs CBOGOIHEI JOCTYI K SIeKTPOHHEIM
y4eOHBIM MaTepHaNaM IO MaTeMaTHKe, MMEIOIIHECS B CBOGOIHOM JAOCTYIIE B CHCTEME
HMuTeprer (MeKTPOHHbIE KHHIH, HPAaKTHKYMEL, TeCTbl, Matepranst EI'D u 1p.) Bo Bpems
y4e6GHOTO 3aHATHA U B IEPHOJ] BHEGYAUTOPHOH AEATENILHOCTH O0yJalOIHXCSL.

CoctaB  yuebHo-Memoouueckozo W MAMEpUAnsHO-MeEXHUYeckozo obecredenns
IIPOrpaMMBbI yueOHOM JHCHHINHHEE] «MaTeMaTHKa» BXOJAT:

® MHOTOGYHKIMOHAILHBIH  KOMIUIEKC  npemojasarens  (MylbTHMeIMitHOS
o0GopyioBaHKe, IOCPEACTBOM KOTOPOro Y4acTHHKH 00pa30BaTeIbHOTO MPOLECCa MOTYT
IPOCMATPHBATE BH3YAIbHYI0 HH(MOPMALMIO IO MaTeMaTHKe, CO3[ABaTh Ipe3eHTAlldH,
BHJIEOMATEPHAIIBI, HHBIE TOKYMEHTEI);

® HargHbIE NOCOOHS (KOMIUIEKTHI yueOHbIX TaGlHMIl, MIaKaToB, AUAAKTHIeCKHil
MaTepHall; MOAEIH MHOTOTP2aHHHKOB H TeJl BpallleHus ¥ JIp.);

¢ uHGOPMAIMOHHO-KOMMYHHKATHBHEIE CPEICTBA;
® 3KpaHHO-3BYKOBBIE MOCOOHS;

¢ KOMIUICKT TE€XHHYECKOH JOKYMEHTalMH, B TOM YHCJIE MACIopTa Ha CPEeCTBa
o0yueHHsl, HHCTPYKIHH 10 HX HCIIOJIb30BAHMI0 ¥ TEXHHKE 6e30I1aCHOCTH,

* Oubnuoteunniii Qouy (yueObnuky, yueOHO-MeTommueckue Kommiaektsl (YMK),
CTIPABOYHHKH, HAYYHO-IOMY/ApHAA JHTEpaTypa, KOTOpPHIE OOECICYUBAIOT OCBOCHHE
yueOHOH aucMIIMHEL «MaTeMaTyKa», PEeKOMEHJOBAHHBIE HIH JONYIIEHHBIE IS
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HCIIOJNB30BaAHHA B HpO(peCCHOHaJII:HBIX 06p&30BaTeJII:HBIX Oopragu3aliiax,

peanusyiomux o0pazoBaTeNbHYI0 NpoOrpaMMy cpefmero obmero oOpa3soBaHHA B
npegenax ocsoenus OIT CIIO Ha Gase ocHOBHOTO 061er0 06pa3oBaHus).

[IEPEYEHL PEKOMEHTYEMbBIX VUEBHBIX U3/IAHWI, UHTEPHET-
PECYPCOB

Jna cmyoenmoe:

OcHoBHBIE HCTOYHHKH:

1. Bammvaxos M.J. Maremaruka. Yue6uuk mig HIIO u CITO. I'PU® OHUPO — M.:
2014

2. Bammaxos MW, Marematuka. 3anaunuk: yue6. nocobue. —M.: 2014

3. Atanacsas JI.C., Byrysos B.®., Kagomnes C.B. u ap. I'eomeTpus

(6asoBriif ypoens). 10-11. — M.: 2014

JIonoJIHuTeIbHbIE HCTOYHHKM:

1. Amumos [ILA. u 1p. Anre6pa u Havana anamusa. 10 (11) kn. — M.: 2014

2. Banmvaxos M.H. Matemaruka. CGopHUK 33729 poUITLHON HAUPaBICHHOCTH:
yue6. nocobue. — M.: 2014

3. Bammakos MY C6opHEK 3a71a4: yyel. nocobue (6a30Bb1it yposers). 11 xi1. -

M.: 2014

4Foromoos H.B. Maremaruka: yue6. s ccysoe  /H.B.boromonos,
[L1.CaMoiileHKO.-5-€ B31., cTepeoTHL. - M.: Jlpoda, 2014-395, [5] c.: mi.

5. Amre6pa ® Hawaia amammsa. 10-11 xn: B ;Byx dacTax. 9 1
Vye6.misobmeoGpazopar. yupexaennii / Mopuxosmy AT - 5-¢ m3n. — M.
Msuemosuna, 2014, — 375 c.: 1L

7.Anre6pa ¥ Hauana asammsa. 10-11 wi: B aByX 4acTix. Y. 2: 3amayHuK I
o6meobpazonat. yapexnenui / A. I'. Mopaxosud, JL. O. Hennmesa, T. A. Kopemnikosa,
T. H. Mumyctrna, E. E. Tynbununckas; Tlon pexn. A. I'. Mopaxosuda. — 5-e m3a. — M.:
MuemosuHa, 2014. — 315 c.: w.

CuopasovHas:

1. Kpamop B.C. TIoBTOpsieM H CHCTEMaTH3HPYeM IIKOJBHEIH Kypc anrebpsl i

Hauana aamasa. Ipoceemenue, 2014r.
2. pmxun A.I'. CripaBOYHHK IO MATEMATHKE. «Hayka»; Mockga — 2015r.

A npenodasameiell

1. O6 obpasosanun B Poccuiickolt Peziepalii. ®epepanbHELi 3aK0oH Poccuiickol
Denepanun oT 29 nexabps 2012 1. Ne 273-®3

2. MepepanbHBI  TOCYAAPCTBEHHBIH o6pazoBaTeNbHBIA  CTaHAApT  CPEIHEro
(momHoro) ofiero oGpasoBanud. YTB. TIpukaszom MuHoGpHayku Poccun ot 17 mas
2012 . Ne 413

3. Tpuxas MunoGpsayku Poccuu ot 29 nexabps 2014 r. Ne 1645 «O BHecEeHHH
M3MeHeHui B MpHKka3 MuHucTepcTBa 00pasoBanud U HAyKH Poccutickoii ®enepanny 0T
17 mas 2012 1. Ne 413 «O6 yrBepkneHuu GeaepalbHOr0 rOCYAapCTBEHHOTO
00pa30BaTeBHOIO CTAHAAPTA CPEIHETO (monuoro) obuiero 0OpasoBaHKUD).
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4. PexoMeHpalMM MO OpraHM3alVH NONYYEHHS CPegHero obmero obpasoBaHus B
Ipeenax OCBOEHHS OOpPa3s0BaTeNbHBIX NPOrPaMM CPeRHEro NpodeCCHOHATBLHOrO
o0pa3oBanus Ha 6ase OCHOBHOro oOGmHIEr0 o0pasoBaHHMS C y4eToM TpeGoBaHuil
(enepaneHEIX roCyNapCTBEHHBIX OOpA3OBATENBHBIX CTAHAAPTOB M IOYYaeMOid
npodieCCH WK CTIENUANBEHOCTH CPENHEro NIPO(EeCCHOHANBHOTO 06pa3oBaHus (IHCEMO
JlenapraMenTa rocyfapcTBEHHOM MOJHTHKE B cepe MOATOTOBKHM pabOodHX KagpoB H
AI10 Muno6prayku Poccuu ot 17.03.2015 Ne 06-259).

HuTtepHeT-pecypehl:

http://fcior.eduru - uHHQOPMAlMOHHEIE, TPEHHPOBOYHBIE H  KOHTPOJHHBIE
MaTepHANIEL.

www.school-collection.edu.ru — enuras xomnexkuua LIudposeix 06pa3oBATENBHEIX
pecypcoB

DedepanvHole 00PA30EAMENTbHDIE HOPMATLL

1. www.fipi.ru
2. www.ege.eduLru

Memoouueckue pazpabomgii.

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

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