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PabGouass mporpamma oOmieoOpasoBarenbHOM — yueOHOUM  muciurumael  OVYIL.04.«Maremarukay
npeJHa3HayeHa ajsl OCBOeHHs — oOpasoBarenbHOi mporpammbl CIIO Ha 6a3e ocHOBHOro oOImIero
oOpa3oBaHusl C TONy4YeHHEM cpeaHero oOmiero oOpa3oBanuss 1o crnenuainbHocTH  23.02.04
«Texnnueckas OKCIUTyaTaluus MOAbCMHO-TPAHCIIOPTHLIX, CTPOUTCIIBHBIX W OOPOXHBIX MallMH U
000pyIOBaHUSDY

PaGouas mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOI MTPOrpaMMbI 001Ie00pa3oBaTeIbHON yIeOHOH
micuuMiuinHel  «MartemaTuka: anreOpa W Hayala MaTeMAaTUYeCKOro aHalKW3a; TEOMETpUs» s
npodecCHOHABHBIX 00pa3oBaTeNbHBIX OpraHm3anuii aBropa bammakoBa M.U., omoOpennoit ®I'AY
«®UPO» Munobpuayku Poccun, nporoxos Ne 3 ot 21 uronst 2015 r.
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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieoOpazoBaTenbHOM yueOHOU auciurinabl OYIL.04 «MaremaTuka»
MpeaHa3HayeHa Uil M3y4YEeHHUs MaTeMaTUKH B MpodecCHOHAIBbHBIX 00pa3oBaTEIbHbIX
opranmzauusax CIIO, peanusyoomux o0pa3oBaTENbHYIO NMPOrpaMMy CpPEIHEro OOLIETro
oOpa3oBaHus B Mpeaenax OCBOCHUS OCHOBHOW MpodecCHOoHANbHOW 00pa3oBaTeIbHOM
nporpammsel CI1IO (OII CIIO) Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHus NPU MOATOTOBKE
KBTU(DPUIIUPOBAHHBIX pabOUUX, CIyKaIIUX U CIEHUATUCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit @DI'OC cpennero oOuiero
oOpa3oBaHus, MPEAbABISEMbIX K CTPYKTYpE, COJEPKAHUIO U pe3yjbTaTaM OCBOCHUS
yueOHon aucuurminabel OYIL.05.«MatemaTrkay, B COOTBETCTBUM ¢ PeKOMEeHIAIUsIMHU 10
OpraHu3aluy TOJYYEHUs CpeAaHero oOimero o0pa3oBaHUs B TMpeenax OCBOCHUS
oOpa3oBaTeldbHBIX MNPOrpamMM CpelHero npodeccuoHalIbHOrO 00pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00111er0 00pa3oBaHus ¢ yueToM TpeOoBaHui (eiepanibHbIX TOCY1apCTBEHHbBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB U MOJIy4aeMoil Mpodheccuu Win CIeHaTbHOCTH CPEAHETO
npodeccroHaibHOro 0opasoBanus (MUcbMo JlemaprameHnTa rocy1JapCTBEHHOM MOJIUTHKA
B cepe noaroroBku padounx kaapoB u AI1IO Munob6pnayku Poccun ot 17.03.2015 Neo
06-259).

Conepxanue mnporpammbel OVIIL.OS5.«Matematuka» HampaBlIeHO Ha JOCTHUXKCHHUE
CIEIYIOIIMX LeJe:

* obecniedyeHne CHOPMUPOBAHHOCTH IPEICTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX U
UCTOPHUYECKUX (PaKTOpaX CTAHOBIICHUS MaTEMaTHKH;

* obecniedyeHne cHOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO U MaTeMaTude-
CKOTO MBITIICHUS;

* obecniedyeHre CHOPMUPOBAHHOCTA YMECHHUI MPUMEHSTH ITOTYICHHBIC 3HAHUS TIPU Pe-
IICHUW PA3INIHBIX 3a/1a4;

* obecrnieueHrne c(POpMHUPOBAHHOCTH TMPEICTABIICHUN O MaTeMaTHUKE KaK 4acTH oOIe-
YeIIOBEUECKON KYJIbTYPbhl, YHUBEPCATHHOM SI3bIKE HAyKH, TIO3BOJISIONIEM OIHCHIBATH
Y M3y4aTh peabHbIC MPOIECCHI U SBICHUSI.

B nporpamMmmy BKITIOYEHO COJIep KaHKE, HATIPABICHHOE HAa (JOPMUPOBAHHUE Y CTYJCHTOB
KOMIIETEHIINH, HeoOXomauMbIX it KadecTBeHHOro ocBoeHus OII CIIO na O0Oaze
OCHOBHOTO 001Iero o00pa3oBaHMsl C TOJYYSHHEM CpEIHEro o0Iero o0pa30BaHUS;
MpOorpaMMbl TTOATOTOBKH KBaJM(PUIIMPOBAHHBIX pabOYMX, CIYKAIHUX; IPOTPAMMBI
NoATroTOBKM criennanuctoB cpennero 3seHa (IIKPC, ITIICC3).

[Iporpamma yueOHoM aucuumuimabl OVYIL.05.«Matematuka) SBISIETCS OCHOBOM JJIst
pa3paboTku pabodynx MpOrpaMM, B KOTOPHIX MPOQPECCHOHAIBHBIE 00pa30BaTEIbHbBIC
OpraHu3aluy, pealu3yllue o00pa30oBaTelIbHYI0 MPOrpaMMy CpPEIHEro  OOIIero
obpazoBanus B nipeaenax ocoeHusst OII CIIO na 6a3e ocHOBHOTro 001IeT0 0Opa3oBaHUs,
YTOUHSIIOT COJEpKaHuE Yy4eOHOro Marepuana, MOCIeAOBaTEIbHOCTh €ro H3y4eHUs,
pacripe/ielieHue y4eOHbIX 4acoB, TEMATUKY pedepaToB, BUAbI CAaMOCTOSITEIBHBIX paloT,
YYUTBIBas CHenuM(uKy mporpaMm TMOJATOTOBKM  KBaJIU(PUIIMPOBAHHBIX PabOYHX,
CIyXallMX U CHEHHAINCTOB CpPEIHEro 3BEHa, OcBanMBaeMoW mnpodeccuu Wiu
CHELUUATIHOCTH.



[Tporpamma MOXKET UCIIOJIB30BAThCS IpYTUMU npodecCHOHATEHBIMHU
00pa30BaTeIbHBIMA OPTaHU3AIMAMH, PEATUIYIOMIMMUA O0pa30BaTEIbHYIO IMPOTPAMMY
cpeaHero obmiero obpazoBanus B mpeaenax ocBoenus ocHoBHOM OIl CIIO na Gaze
ocHoBHOTO 0011eT0 00pazoBanus (IITIKPC, TIIICC3).

1.ITACIIOPT PABOYEM ITPOI'PAMMBI

1.1. Obnacme  npumenenus  pabdoueir  npozpammsl:  peaau3alus  OCHOBHOU
npodeccuoHanbHOl obpazoBaTenbHOM mporpamMmbl CIIO Ha 6a3ze ocHOBHOTO 00IIETO
o0pa3oBaHUsl C OJIHOBPEMEHHBIM IOJIYYEHHEM CpeaHEero oOIiero oOpa3oBaHHs U B
cootBercTBHE ¢ PI'OC CIIO mo mno cmenumanbHoctH 23.02.04 «TexHuueckas
OKCILTyaTalusl TOJbEMHO-TPAHCIIOPTHBIX, JOPOKHBIX, CTPOMTEIBHBIX MAIllMH |
000pyAOBaHUS»

PabGouas mnporpamMmma y4eOHON AWCHUIUIMHBI «MaTemaThKa» SBJISETCS YacThIO
IporpaMMbl MOATOTOBKU crienuanuctoB cpeaHero 3BeHa (IIIICC3) no panHOM
CIIEUAJILBHOCTH U pa3pabotaHa Ha ocHoBe TpeOoBanuii PI'OC cpemnero oobiiero
o0pa3oBaHUs, NPEIBABISAEMBIX K CTPYKTYpE, COACPKAHUIO M pPe3yJibTaTaM OCBOCHHS
y4eOHOM JuCIUIUIMHBI «MareMaThka», U B COOTBETCTBHHM C PexoMeHmamusaMu 110
OpraHW3alliyd TMOJYYCHHUs CpeaHero oOmero oOpa3oBaHHWS B TMPEACiiax OCBOCHHS
oOpa3zoBaTeIbHBIX TIpOrpaMM cpeaHero mnpodeccroHaabHOTO oOO0pa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHusi ¢ yueToM TpeOoBaHUM (erepanbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJYy4aeMOUl MPOQPECCUU WU CIEIHMATBHOCTH CPEIHETO
npodeccroHaibHOro 0opazoBanus (mMUchbMo JlenapTraMeHTa rocy1apCTBEHHON MOJUTHKY B
chepe moaroroBku padounx kaapos u JAI1O Munobpaayku Poccun ot 17.03.2015 Ne 06-
259).

Pa3paborana Ha OCHOBE NpPUMEpPHOW MporpaMmbl 0O0IIe0Opa3oBaTeIbHON YyueOHOU
aucIIuinHbl «MarteMaTtrka:anredpa U Hauajga MaTeMaTUYeCKOro aHaJInu3a;reOMETPUsy IS
npodeccroHadbHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3anuii  aBTopa bammvakoBa M.U.,
onoopennoit ®I'AY «OUPO» Mwunodpnayku Poccum, 2015, ¢ y4yeToM TEXHUYECKOTO
npoduIs morygyaeMoro nmpodhecCHoOHAIBHOTO 00pa30BaHuUs.

1.2 MecTo y4eOHOM TMCHUIJIMHBI B Y4eOHOM IJIaHe

VYyeOnass gucnuruinHa «MartemaThka» BXOAUT B COCTaB 00IIE00pa3oBaTEIbHBIX
y4eOHBIX AUCIUIUIMH, (OPMHUPYEMBIX M3 00S3aTENBbHBIX MpeAMeTHBIX obOmacteir OI'OC
cpeaHero oomero oopazoBanus, 1is crnenuanbHocte CIIO TexHuyeckoro npoduis.

1.3 Pe3yJbTaThbl OCBOEHUS Y4€OHOM JUCHHUILINHBI

B pesynbrare ocBoeHUS yUeOHON JUCIUIUIMHBI O0YYAFOITUICS JOJDKCH YMETh.
e BoIMONMHATH  TOXJAECTBEHHBIE MPEOoOpa30BaHUS  BBIPAKEHUM, COACPIKAIIUX
CTETCHHBIE, TMOKa3aTelbHbIC, JIOTAapU(PMUUECKHE W  TPUTOHOMETPUUYECKHUE
BBIPAKEHHUS.



o Ctpouth TpaduKM  CTENEHHOW, TMOKa3aTelbHOW, Jorapudmuyeckod u
TPUTOHOMETPUUECKUX (QYHKIIUH.

o Pemate mpocreiiiiie ypaBHEHUST U HEPABEHCTBA, COJEpIKalll€ CTEICHHBIE,
MOKa3aTeIbHbIE, JJOrapu(pMUUIECKHUE U TPUTOHOMETPUUECKUE (DYHKITUU.

« 3o0Opaxath reomeTpuueckue (GUTrypbl Ha YEpTEKE M MPOU3BOAUTH MPOCTEUIIINE
MMOCTPOCHHUSI Ha TIJIOCKOCTH.

e BoimonusATh omepanuu HajJ BEKTOpaMH U TIOJIb30BAaThCSI CBOWCTBAMU ITHX
OIEepALUN.

B pesynbrare ocBoeHUs1 yueOHOU TUCIMILUIMHBI O0yYarOIIUICS TOJKEH 3HATD!

e CBOICTBA apU(METUIECKOTO KOPHSI HATypaJIbHOW CTETICHU;

e CBOICTBA CTEIEHU C PAllMOHAJILHBIM MOKa3aTeNIeM;

e CBOICTBA JIOTapu(MOB U OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO;

¢ OCHOBHBIE TPUTOHOMETpUYECKHE (hOPMYIIBI;

o TAOJIUITY TPOU3BOIHBIX AJIEMEHTAPHBIX (YHKIIH;

e AKCHOMBI CTEPECOMETPHUHU, OCHOBHBIC TIOHSATHUS M YMETh NPUMEHATh HX MPH
pelieHnu 3a1ad

Ienwvio vzydyenus aucuuruuabl OVYIL0S5.«MaremaTtuka» sBisietcss GopMHpOBaHUE Y
CTyICHTOB OOIMMX © MPOPECCHOHABHBIX KOMIETEHIUM, HEOOXOJUMBIX IS
kauectBeHHOTO ocBoeHust OIl CIIO na 06a3e ocHOBHOTO 00I1Iero 00pa3oBaHUS C
MOJIYdEHHEM  CpPEIHEero  oOmero  o0pa3oBaHHUsS —  IPOrpaMMbl  MOATOTOBKHU
KBATM(UIIMPOBAHHBIX Pab0OYMX, CIYXKalUX, MPOTPAaMMBbI TOATOTOBKHU CICIIHATHUCTOB
cpendero 3BeHa (IIIIKPC, TIIICC3), HeoOXOAUMBIX IS  OCYIICCTBICHUS
npodeccroHaIbHON JIEATEIBPHOCTH OyAyIIero CIeNHaucTa Ha OCHOBE OBJIAJICHUS
coJiep)KaHWeM AUCHUIUIMHBL.  OOIue 1eau U3y4YeHUs MaTeMaTUKH TPaJUIIMOHHO
peaTu3yroTCsl B YEThIpeX HaIpaBICHUSIX — OOIee MpeCTaBlIeHre 00 WaesX W MeToAax
MaTEeMaTHK{, WHTEJUICKTyaIbHOE Pa3BUTHE, OBJIAJICHHE HEOOXOAUMBIMU KOHKPETHBIMH
3HAHUSMH M YMEHHUSIMHU, BOCIIUTATEIILHOE BO3/ICHCTBHE.

3aoauu no obecneuenuio OOCmMuICeHUs Yyeau.

e ¢opMupoBaHMe TPEACTABICHUN O COMHMAIBHBIX, KYJbTYPHBIX U HCTOPHUYCCKHX
¢dbakTOpax CTaHOBJIECHUS MAaTEMAaTUKHU;

e pa3BHUTHE JJOTUYECKOr0, AJITOPUTMUUECKOTO M MAaTEMAaTUUECKOT'O MBIIIICHUS,

e OBJIQJleHHMe MAaTeMaTHYCCKHUMHU 3HAHUSAMHU W yMEHHUSAMH, HEOOXOJMMBIMH B
MOBCEHEBHOMN JKM3HM, JIJII U3YyUYCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX IUCIMIUIMH Ha
0a30BOM ypOBHE U JHUCHMUIUIMH TPOQPECCHOHATBHOTO IHKIA, [ TOJy4YeHUs
oOpa3oBaHus B 001acTsIX, HE TPEOYIONIUX yriayOJeHHOW MaTeMaTHYECKON MOATOTOBKH U
MIPUMEHEHHUS TTOJTYyYeHHBIX 3HAHUU MPU PEIICHUM PA3IUYHbIX 33/1a4;

e BOCIHHTAHME CpPEACTBAMH MAaTeMaTUKW KYJIbTYpPbl JIMYHOCTH, TTOHUMaHUSI
3HAYUMOCTH MAaTeMaTUKHA JJIS HAyYHO-TEXHMYECKOrO0 Iporpecca, OTHOIICHHS K
MaTeMaTHKe KaK K 9acTH OOIIeYesIOBEYSCKON KYIbTyphl, YHUBEPCATBbHOM SI3bIKEC HAYKH,
MO3BOJISIOIIEM ONMKUCHIBATh M M3y4YaTh peabHbIE MPOIECCHI U SIBICHUS.

Oceoenue coodepoicanusi yuebnou oucyuniunvl «Mamemamuka» 00ecCTIEUMBACT
JOCTH>KEHUE CTYACHTaMU CIEAYIOUIUX pe3yibmamos:.

JAUYHOCHHBIX '



JI1.chopMUpPOBAHHOCTh MPEJCTABICHUM O MaTEMaTHKE KaK YHUBEPCAIHHOM SI3bIKE
HayKH, CpEACTBE MOJCIHUPOBAHUS SBJICHUUA M TMPOIECCOB, 00 HACIX U METoAaX
MAaTEMATHKH;

JI2Z noHMMaHHWE 3HAYMMOCTH MATEMATUKH JJIs HAYYHO-TEXHUYECKOrO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE KaK K YacTH OO0IIeYeIOBeUeCKON
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHUEH pPa3BUTHUS MATEMaTUKH, SBOJIOLUCH
MaTeMaTHYECKUX UJICH;

JI3 pa3BuTHE JIOTMYECKOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KEHUs,
AITOPUTMUYECKOUN KYJIBTYPbI, KpUTUYHOCTU MBIIJICHUSI HA YPOBHE, HEOOXOUMOM JIJISI
Oynymieit mpodeccuoHaIbHONW JEATeIbHOCTH, IJis TMPOJOJDKEHUsT OoOpa3oBaHUS H
caM0o00pa3oBaHus;

JI4 oBnajgeHue MaTeMaTUYECKUMHU 3HAHUSIMH U YMEHHUSIMU, HEOOXOJMMBIMH B
MOBCEJHEBHOM JKM3HM, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX NUCUUILUIMH U
JTUCHUTUIMH TPO(ECCHOHATBLHOTO IIUKIIA, IS TTOJTydyeHrss 00pa3oBaHus B 00JaCTsAX, HE
TPeOYIOMUX YIITyOJIeHHON MaTeMaTHYECKON MOATOTOBKHY;

JI5 roTOBHOCTh U CNOCOOHOCTH K 0Opa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH KU3HH; CO3HATEIIbHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM TpodeccroHaIbHON U 00IIECTBEHHOMN JeATeTbHOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOATEIbHOM, TBOPYECKON M OTBETCTBEHHOM
NEeATEIbHOCTH;

JI7 TOTOBHOCTh K KOJUJIEKTMBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTeIbHOM, OOIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIeN0BaTeNbCKON, MPOEKTHOM
U APYTUX BUAAX JESTEIbHOCTH;

JI8 otHomeHue Kk mpodecCUOHANBHON JAESITENIbBHOCTH KaK BO3MOXHOCTH y4acTHS B
PEIICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHAILHBIX MTPOOIIEM;
MemanpeomMemHvix:

M1 ymMmeHHe caMOCTOSITEIbHO OMNPENEATh LENH IESITENbHOCTH M COCTABIISThH IJIAHBI
NEATENbHOCTU; CAMOCTOSATENIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh, HWCIOJb30BaTh BCE BO3MOXHBIE PECYpChbl I  JOCTHUKEHUS
MOCTABIICHHBIX II€JIed W peanu3alliy IJIAaHOB ACSTENbHOCTH; BHIOUPATH YCIEIIHBIC
CTpPATErvy B Pa3JINYHBIX CUTYalUsX;

M2 ymeHue ONpoayKTUBHO OOIIATHCS M B3aUMOAECHCTBOBATH B MPOLIECCE COBMECTHOM
JESTENHHOCTH, YUUTHIBATh MO3UIIUU JPYTUX YYACTHUKOB JACSITEIBHOCTH, 3 (HEKTUBHO
paspeniaTb KOH(JIUKTHI,

M3 BrnajeHue HaBBIKAMHU MMO3HABATEIBHOM, YICOHO-HCCIIEIOBATEIILCKON U TMTPOCKTHOM
JESTENHPHOCTH, HABBIKAMU pa3perieHuss NpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIIEHUs] NPAKTUYECKUX 3a]1a4, PUMEHECHUIO
Pa3IMYHBIX METOAOB MTO3HAHUS;

M4 TOTOBHOCTP MW  CHOCOOHOCTH K  CAMOCTOATENBHON  HMH(POPMAIIMOHHO-
[O3HABATENBHOW JAEATEIIBHOCTH, BKIIKOYas YMEHHE OPHUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX  HWH(OpMAIUM, KPUTUYECKH  OILIEHMBAaTh U  HHTEPIPETUPOBATH
HH(pOpMALIHIO, TOTYYAEMYI0 U3 PA3JIMUYHBIX UCTOYHUKOB;

M5 BnaneHue S3BIKOBBIMH CPEACTBAMU — YMEHHWE SICHO, JJOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOJIb30BAaTh a/ICKBATHBIE A3bIKOBBIE CPEICTBA;



M6 BianeHre HaBbIKAMU MO3HABATENIBHOM pe(dIEKCHH KaK OCO3HAHHS COBEPILIAEMbIX
JNEUCTBUUA U MBICIUTEIILHBIX IIPOLECCOB, UX PE3yJbTATOB U OCHOBAHUM, 'PAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIbHBIX 3aa4 U CPEJCTB UX JOCTUKEHUS;

M7 ueneycTpeMICHHOCTh B MOUCKAX W MPUHITHU PEHICHUN, COOOPa3UTENbHOCTh U
WHTYULUS,  Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEJCTABICHUH;  CIHOCOOHOCTH
BOCIPUHUMATH KPaCOTy Y TAPMOHUIO MUPA;

npeomemHuulx:

I11 chpopmMupoBaHHOCTH MPEACTABICHUN 0 MaTeMaTUKE KaK YacTH MUPOBOM KYJIbTYPhI
U O MECTe MaTeMaTHUKM B COBPEMEHHOM UMBUJIM3ALMH, O CIOCOOax OMHUCAHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJICHUW PEAIbHOTO MUPAa;

12 chopMupOBaHHOCTH TMPEACTABICHUN O MaTEeMaTUYECKUX TMOHATUSIX KakK o
BAKHEHIINX MAaTEeMaTUUYECKUX MOJENSAX, MO3BOJAIOIIMX ONMUCHIBATh U U3Y4YaTh Pa3HbIE
IpOLECCHl M SIBIICHUS, NOHMMAaHUE BO3MOXHOCTH AKCHOMATUYECKOTO MOCTPOEHHUS
MaTeMaTUYECKUX TEOPUId;

I13 BnageHue MeTOJaMM JOKA3aTEIbCTB W AJITOPUTMOB pEIICHUSA, YMEHUE WX
MPUMEHSITh, IPOBOJAUTH JIOKA3ATEIBHBIE PACCYK/ICHUS B XOJI€ PEIICHUS 3a]1ay4;

I14 BnageHue  CTaHJAPTHBIMM  NOpUEMAMHU  PEIICHUS  pPAlMOHAIBHBIX U
UppalMOHANIbHBIX, MOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHECHUU U
HEpPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM
yuciae JUIl TOMCKa IIyTH pEIIeHUs W WUIIOCTPAlUM pELICHUs YpaBHEHUU U
HEPABEHCTB;

I15 chopmupoBaHHOCTH MpeacTaBICHUNH 00 OCHOBHBIX IMOHSATHUSX MaTEMaTUYECKOIO
aHaJIN3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTepU30BaTh

I16 noBenenuie pyHKIMM, UCTIOIB30BAHKUE MOTYUYEHHBIX 3HAHUH JI1 OUCAHUS U
aHaJIN3a peaJIbHbIX 3aBUCUMOCTEM;

I17 BraneHye OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U ITPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YEPTEkKaX, MOJEISIX U B PEATbHOM MHUPE T€OMETPUIECKUE (HUTYPHI;
IPUMEHEHHE U3YUYEHHBIX CBOMCTB TeOMETpUIEeCKUX QUryp u Gopmyt sl pemeHus
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEP)KAaHUEM;

18 chopMupOBaHHOCTH MPEICTABICHUI O TIPOLIeccaxX U SBICHUAX, HMCIOIITUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYSCKUX 3aKOHOMEPHOCTSX B PEAIbBHOM MHUPE, 00
OCHOBHBIX ITOHSTHUSAX 3JIEMEHTAPHOU TEOPUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U
OIICHMBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MMPOCTEUIINX MPAKTHIECCKUX
CUTYalHsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJIUYNH;

I19 BianeHre HaBBIKAMH UCITOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IpU
peLIeHUH 3a7a4.

JIP 1 | Oco3Haromuii ceds rpakIaHMHOM U 3alIUTHUKOM BEJIMKOU CTPaHbI

[IposiBRAOMMN aKTUBHYIO TPAXKAAHCKYIO MO3ULHI0, JEMOHCTPUPYIOIIUN
JIP 2 | MPMBEPKCHHOCTh MPHUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBHITOCTH,
SKOHOMUYECKM AaKTUBHBIM W YYacCTBYIOIIMH B CTYJCHYECKOM U
TEPPUTOPUAIIBHOM CaMOYIIPaBJICHWHA, B TOM UYHCIE HAa YCIOBHUAX




100pOBOJIBYECTBA, MPOAYKTUBHO B3aMMOJEHCTBYIOLIMN U YYaCTBYIOUIUN
B JICSATENBHOCTH OOILIECTBEHHBIX OpraHU3alui

JIP 3

CobOmofaromvii  HOpMBI  MPaBOMOPSAAKA,  CIACAYIOIIUMH  HjaeanaM
IpaKJaHCKOro o0IiecTBa, o0ecrieyeHus 0€30MacHOCTH, MpaB M CBOOOJ
rpaxaad Poccun. JloAnmbHBIM K yCTAaHOBKAM U IIPOSIBICHUAM
npeAcTaBUTeNe  CyOKyJIbTYp, OTJIMYAIONMA HMX OT Tpynm ¢
NECTPYKTUBHBIM W JEBUAHTHBIM IOBEJCHUEM. J(eMOHCTpHUPYIOIINA
HENPUATAE W NPEAYNPEKTAMNN COUHAIBHO OMNACHOE IIOBEJCHUE
OKPY/KaOIIUX

JIP 4

[IposiBnsArOIMHA W AEMOHCTPUPYIOIIMI YBaXE€HUE K JIIOASIM TpYyZa,
OCO3HAIOMIMK LEHHOCTh coOcTBeHHOro Tpyna. Crpemsmuiics K
(OpMUPOBAHUIO B CETEBOH Cpele JMYHOCTHO U NPOPECCHOHATBHOIO
KOHCTPYKTUBHOTO «IIU(POBOTO ClIe/ia»

JIP 5

JIEMOHCTpUPYIOIIUI  NPUBEPKEHHOCTh K  POOHOM  KYJBTYpE,
UCTOPUYECKON MamsTH Ha OCHOBE J00BU kK PomuHe, ponHomy Hapony,
MaJjoi pOIMHE, OPUHATHIO TPagULIMOHHBIX LEHHOCTEN
MHOT'OHAIIMOHAJIBHOTO Haponaa Poccun

JIP 6

HpOHBJ'I}IIOHII/If/'I YBAKCHHC K JIOAAM CTApIICTO IMOKOJICHUA U TOTOBHOCTD
K Y4aCTHUIO B COLII/IaJILHOﬁ MOAACPIKKEC U BOJIOHTCPCKUX IBUKCHUAX

JIP 7

Oco3Haronuii  OPUOPUTETHYHD  LEHHOCTh  JIMYHOCTH  YEJIOBEKA;
yBaKAIOIIMH COOCTBEHHYI0O W UYXXYI YHUKaJIBbHOCTh B Pa3IMYHBIX
CUTYalUsIX, BO BceX popMax U BUAaX NEATEITbHOCTH.

JIP 8

[IposBisiromnid U JAEMOHCTPUPYIOIIMNA YBaXXEHUE K MPEACTABUTEIISIM
Pa3TUYHBIX ATHOKYJIBTYPHBIX, COIIMAIbHBIX, KOH()ECCHOHATBHBIX U HHBIX
rpyni. COnpUYacTHBIA K COXPAHEHUIO, MPEYMHOKEHUIO U TPAHCISALHUU
KyJbTYPHBIX  TpaJWLMd WU  LEHHOCTEM  MHOTOHAMOHAJIBHOIO
POCCHICKOr0 TOCY1apCTBa

JIP 9

CoOmomaromuii ¥ MPOMAaraHAuPYIOMIMK  TpaBWia 3I0pPOBOTO U
O0e3zomacHoro o0pa3a IKU3HM, CIIOPTa; MPEAYNPEKAAIOMMUN OO
IIPEOI0JICBAOIINI 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, TCUXOAKTUBHBIX
BEILECTB, Aa3apTHbIX Urp H T.A. COXpaHAIOMIMN MCUXOJIOTHYECKYIO
YCTOMYUBOCTH B CHTYaTUBHO CIIOKHBIX WJIM CTPEMHUTEIBHO MEHSIOLINXCS
CUTYyalUsX

JIP 10

3a00Tsammiicss 0 3amuTe OKPYXKAIOIIEH Cpeabl, COOCTBEHHON WM UYXKOM
0€30MacHOCTH, B TOM yucie HudpoBoi

JIP 11

[IposiBnsitomuii  yBakKeHHE K ACTETHYECKUM IIEHHOCTSIM, OOJadaromiuit




OCHOBAaMU 3CTETHUYECKOU KYJIbTYpPbI

[IpyHUMaOIIUN CEMEWHBbIE LIEHHOCTH, TOTOBBIM K CO3JAHUIO CEMbU M
BOCIIUTAHUIO JIETEW; AEMOHCTPUPYIOIIUN HENPUATUE HACUIIAS B CEMBE,
yXoJa OT POJMUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUW CO
CBOMMH JIETbMH U UX (PUHAHCOBOTO COJICPIKAHUS

JIP 12

2. COAEP’)KAHUE YYEBHOU JUCHUITJIMHBI
OVYIl. 04 <AMATEMATUKA»

BBenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(OOPMAIIMOHHBIX TEXHOJIOTUAX U TPaK-
TUYECKON JnearenbHOCTH. llenw u 3amaym W3ydyeHUs MaTeMaTHKd TpU OCBOCHHUH
npodeccuii CI1O u cnenmansrocreit CI10.

AJITEBPA
Pazseumue nousmus o uucne

Ilenpie w panuoHaNbHBIE 4YHcHa. JledcTBUTEeNbHBIE 4YHcHa. [lpubaudicenmvie
gviyucienus. Komnnexcnvle uucaa.

Kopnu, cmenenu u noecapugmoi

Kopnu u crenenn. KopHu HaTypanbHOM CTENIEHU M3 YKCIIA U UX CBOICTBA. CTENEHH C
palMOHAJIBLHBIMU MOKA3aTeNAMH, UX cBoMcTBa. CTENEHU ¢ JEHCTBUTEIbHBIMU MTOKA3aTe-
nsmu. Ceoticmea cmeneHu ¢ 0eucmeumeibHblM NOKa3ameseM.

Jlorapu¢pm. Jlorapupm umceaa. OcHOBHOE JOrapuMUYECKOE  TOXKIAECTBO.
Jlecatuunble U HaTypanbHbIe Jorapudmel. [IpaBwia aeicteuii ¢ orapudmamu. Ilepexon
K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue anreopanyeckux Bbipakenuid. [I[peoOpazoBanne parmoHaIbHbIX,
HPPALMOHATBHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUIECKUX BBIPAKECHUH.

OCHOBBI TPUT'OHOMETPUUN

OCHOBHBIE TTOHATHUA
Pannannas mepa yrima. BpamarensHoe nprkenue. CHHYC, KOCUHYC, TAHT€HC M KOTaH-
FEHC YUCJIA.

OCHOBHEBIE TPUTOHOMCTPHYCCKHUC TOXKIACCTBA

®opmynsl npuBeaeHuss. Gopmynsl ciioxeHuss. PopMynsl yaBoeHuss Qopmynvl noJo-
BUHHO20 Y2/1a.

[IpeoOpazoBaHus NPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEH U



[IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKIUHA B MPOU3BEICHUE U
MIPOU3BEACHUS B CYMMY. Buipasicenue mpuconomempuueckux yuKyuii uepe3 maHeeHc
NOJIOBUHHO20 ApeyMeHma.

TpUroHoMeTpUYECKUE YpaBHEHUS U1 HEPABEHCTBA

[IpocTeime TpUroHOMETpUYECKUE YpaBHEHUS. [Ipocmetiuiue mpuconomempudeckue
HepaeeHcmaa.
OO6patHble TpUuroHoMeTpuieckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHI'€HC.

®VYHKIINN, NX CBOMCTBA I TPA®UKH

Oyukruu. OOJacTh ONPEACIICHUS W MHOXECTBO 3HAYCHWM, Tpaduk (YHKIHH,
noctpoeHue rpadukoB PYHKITUH, 3aJaHHBIX PA3TUYHBIMUA CITOCOOAMH.

CaoticTBa GyHKITUH. MOHOTOHHOCTD, YETHOCTh, HCUETHOCTh, OTPAHMYCHHOCTD, TIEPHO-
JTUYHOCTh. [IpOMEXYyTKHM BO3pacTaHWsi W YOBIBaHWs, HaWOOJIbIIIEE W HAMMCHBIICE
3HAUCHHWs, TOYKM  OKCTpemyMa. [ paduueckas  wHTEepnperamus.  [Ipumepsl
(YHKITMOHAIBHBIX 3aBUCMOCTEH B PCAIBHBIX MPOIECCax M ABJICHUAX. ApudmeTuieckne
omepanui  Haj GyHkuusamu. CnoxkHas  ¢GyHKus (kommosunus). [lowsmue o
Henpepbvi8HOCMU QYHKYULU.

O6patabie ¢yHkuuu. Obaacmsv onpeodejieHus u 00Jacmb 3HAYeHUll 0OpPamHOU
¢dynxyuu. I pagux obpammuou gyuxyuu.

CremneHHble, moKa3zaTeabHbIe, TOTapupMUUECKIE U
TpuroHomeTpuyeckue QyHkiuu. OopaTHbie
TPUTOHOMETpUYECKHUE (PYHKITUH

Onpenenenust GyHKIMIMA, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanus rpadukoB. IlapamienbHbI MEPEHOC, CUMMETPHUS OTHOCHUTEIBLHO
OCeil KOOpAWMHAT W CHUMMETpPUS OTHOCHUTEJIBHO Hayajga KOOpAHMHAT, CHUMMETPUS
OTHOCHUTEJIBHO MPAMON Y = X, pacTsHKEHUE U CKATUE BIIOJIb OCEM KOOPJMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocsenoBaTeJIbHOCTH. Cnioco0b1 3aaHUsA u CBOWCTBA YU CIJIOBBIX
nocieaoBaTenbHocTel. [lonamue o npedene nocredosamenvhocmu. CywecmeosaHue
npeoena  MOHOMOHHOU  o2paHudeHHou  nociaedogamenvrocmu.  CyMMHUpPOBaHHE
nocliieoBaTebHOCTEH. beckoHeuHO yObIBaroIIasi TreoMeTpUYecKasi MPOrpeccus U ee
CyMMma.

IpousBoanasi. IlonsiTve o0 mTPoOU3BOAHON GYHKIIMU, €€ TEOMETPUYCCKUNA U
dusnuecknii cMbICTI. YpaBHEHHE KacaTenbHOW K rpaduky (ynkiuu. [IpomsBomnbie
CyMMBI, Pa3HOCTH, NPOU3BEACHHUS, YaCTHbIC. [IpOM3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢bynakiui. [lpumeHeHne mNPOW3BOAHONW K WCCIEAOBAHUIO (YHKIUA W TIOCTPOCHHIO
rpadukoB. Ilpouszsoousie 06pamuoll GyHKYUU U KOMNO3UYUU PYHKYUU.

[Iprmepsl MCTONB30BAHUS NMPOU3BOAHOM I HAXO0XACHUS HAWIY4YLIEro PEIICHUS B
MPUKIIAJIHBIX 3a/1auaX. BTopasi mpou3BoiHas, €€ TEOMETPUUECKUN 1 (PU3NUECKUN CMBICIL.
HaxosaeHnue ckopocTH AJid mpolecca, 3aJaHHoro GopMysion u rpadukom.
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IlepBooOpa3nass um wuHTerpaj. I[IpumMeHeHue OINpeAeNeHHOT0 MHTerpaila s
HaXOXXIEHUS IUIONIaAM KpuBOJMHEWHON Tpaneuuu. Popmyna Herorona—IlenoHuna.
[Ipumepsl mprUMEHEHUs! MHTErpajia B GU3HKE U TEOMETPHUU.

Wurterpan u mnepBooOpa3Has. Teopema Hprotona—IJleitOuuma. Ilpumenenue
MHTErpaja K BBIYMCICHUIO PU3NUYECKUX BEJIMYUH U IIOMIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHMHM. PanuoHanbHBIE, UpPpPALMOHAIBHBIE,
[I0Ka3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE PUEMBI UX pellIeHUs (Pa3I0KeHHEe HA MHOXKUTEIHU, BBEICHUE HOBBIX HEU3-
BECTHBIX, MI0JICTAHOBKA, rpad)uyeCcKuil METON).

HepaBencrBa. PannoHanbHble, UppallMOHAIIBHBIC, [TI0KA3ATEIbHbBIC U MPULOHOMEMPU-
yeckue HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PELIEHUS.

Hcnonb3oBaHue CBOMCTB M IpaukoB (PyHKUMI NPH pelIeHUM YPaBHEHHH U
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHne Ha KOOPAMHATHOW TIJIOCKOCTH
MHOYKECTBA PELLICHUN YPAaBHEHUN U HEPABEHCTB C JABYMs [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

[IpruMeHeHne MaTeMaTUYECKUX METOAO0B ISl PELICHUS COIEP/KATENbHBIX 3a/1a4 U3 pa3-
JMYHBIX 00acTell HAyKH U MPAKTHKU.

WHuTteprperanys pe3ysbTaTa, y4eT peajlbHbIX OIPAaHUYCHUN.

KOMBUHATOPUKA, CTATUCTHUKA Y TEOPUS BEPOSITHOCTEN
DeMeHTbl KOMOMHATOPUKU

OcHOBHBIE TOHATHS KOMOWHATOPWKH. 3aJadyd Ha TMOJCYET YHCIa pa3MEIICHUH,
NepPECTaHOBOK, codeTaHui. Pemenne 3amad Ha mepedbop BapuaHToB. Dopmysia OMHOMA
Hrrotona. CBoiictBa OuHOMUHATBHBIX KOd(uimenToB. Tpeyronpauk [lackans.

DIIEMEHTBI TEOPUU BEPOSTHOCTEN
Co0bITHE, BEpOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BepOsTHOCTEH. [lonamue o
He3a8ucUMocmu cooblmuil. /JUCKpemuas ciyyaunas 8eIuyuHa, 3aK0H ee pacnpeoeietus.

Yucnosvie xapakmepucmuku OUCKPEMHOU CAy4auHou eenuyuHvl. [lonamue o 3axoHe
bonbuUX Yuce.

DNEeMEHTBhI MAaTEeMaTHUECKON CTaTUCTHKHU

IIpencraBnenne mMaHHBIX (TAOIWIBI, JAUATPAMMBI, TpaUKH), ceHeparvHaAsi COBOKYN-
HOCmb, 8blO0pPKA, cpedHee apupmemuyeckoe, meouarna. Ilonamue o 3adauax mamema-
Mu4ecKol Cmamucmuxu.

Pewenue npakmuueckux 3adau ¢ npumeneruem 6epoSmHOCMHBIX Meno008.

I'EOMETPHU

Hpﬂsze U njiockocmu 6 npocmpaHncmee
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B3anMHO€e pacnosiokeHHne JBYX NMPSAMBIX B IpocTpaHCTBE. [[apannenbHOCTh NpsIMON U
mirockocTy. IlapamnensHocTh mIockoctel. IlepnenauKyIapHOCTh NPAMON U IIIOCKOCTH.
IleprieHAUKYJISAp U HAKIOHHAsL. YTOJI MEXAY IPSAMOUN U INIOCKOCTHIO. JIByrpaHHBIN yrodi.
Yron Mexay II0CKOCTAMHU. [lepneHInKyIapHOCTh ABYX IIIIOCKOCTEM.

['eomeTpuueckue  npeoOpa3oBaHUS  MPOCTPAHCTBA:  NapaJUICNbHBIA  HEPEHOC,
CUMMETPHUSI OTHOCUTEIBHO IIJIOCKOCTH.

[TapannenbHOe npoekTUpOBaHUE. [l10waos opmozonanvrol npoexkyuu. 3o0paxenue
MPOCTPAHCTBEHHBIX PUTYD.

MHororpasHHUKH

Bepiunbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmia. Muocoepanmusie yenvl. Buiny-
KIble MHO2o2paHHuKku. Teopema Jdiinepa.
[Ipusma. [Ipsimas u naxnonnasa npusMma. [lpaBunbsnas npusma. [apannenenunen. Ky6.

IInpamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajjiesienurnesie, B npusMe u nupamuze. CedeHus

Ky0a, MPU3Mbl U TUPAMHUJIBI.

[IpencraBienne o MpaBWIbHBIX MHOTOTPaHHHUKAX (TeTpasdape, Kyde, okTajzape, no0je-
Kas/ipe ¥ UKOCadApe).

Tenau IMOBCPXHOCTH BPAICHUA

Hunuaap u konyc. YceueHHbI koHyc. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTH, 00-
pasytomias, pazsepTka. OceBble CEUeHHsI U CeUeHus, apaienbHble ocHoBaHuo. [llap u
cdepa, ux ceuenus. KacareiabHasi IIIOCKOCTD K cepe.

N3mepenus B reomeTpun

O0BeM u ero usmepenue. MIHTerpaibHas popMyiia oobema.

dopmynbl 00beMa Ky0a, MPSAMOYTOJIBHOTO MapajulieiieuIea, MPU3MbI, ITUIHH]IpA.
®dopmyiibl 00beMa MUpaMUJIbl M KoHyca. DopMyITbl IUIOIIAIN TTOBEPXHOCTEH UIMHIPA U
KoHyca. @opmysbl o0beMa Iapa U Iiomaau chepsl.

[TonoOue ten. OTHOIIEHUS IUIOIIAACH TOBEPXHOCTEH M 00BEMOB MOIOOHBIX TEJI.

KoopauHatel 1 BEKTOpBI

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

Bekropsl. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHrne BEKTOpa MO HANPABICHUSAM. YTOJ MEXIY ABYMs BEK-
topamu. IIpoekuus Bexkropa Ha ock. Koopaunatel BekTtopa. CkanasipHOE MpPOU3BEICHUE
BEKTOPOB.

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

BextopHOe ypaBHEHHE TpSIMOM UM IUIOCKOCTH. Vcmonp30oBaHHME BEKTOPOB NIPHU
JI0KA3aTEIIbCTBE TEOPEM CTEPEOMETPUH.

JIns BHEAYIUTOPHBIX 3aHATUN CTYIEHTaM Hapsay C PELIICHUEM 3a]a4 W BBIIOJHCHUS
MPAKTUYECKUX 33JIaHUI MOXKHO MPEJITIOKUTH TEMbI UCCIEI0BATEILCKUX U peepaTUBHBIX
paboT, B KOTOpPBIX BMECTO CEpPUM OTIENbHBIX MEJIKUX 3aJad M yOpaKHEHUU
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MpeIararoTcsl CIOKETHbIC 3aJlaHusl, TPeOyIolue JIUTEIbHOU paboThl B paMKax OJHOM
MaTeMaTU4YEeCKON CUTYyalluu. ITU TEeMbl MOTYT OBITh KaK MHAWBUYATbHBIMU 3aJJaHUSIMHU,
TaK ¥ TPYNIOBBIMU JJIs COBMECTHOT'O BBITIOJIHEHUS UCCIIEOBAHUS.

13



3. TEMATNYECKOE INTAHUPOBAHUE
¢ yueToM npodusisa y4eOHON AUCITUTIIUHBI

TEXHUYECKUU ITPODUJIIb TPODECCUOHAJIIBHOI'O OBPA3OBAHNS

[Ipu peanuzanuu conepxanus o01e00pa3zoBaTeIbHON YUeOHON TUCIUILTUHBI

OV 1.04. «Marematuka» B npenenax ocBoenus OIl CIIO na 6a3e 0CHOBHOTO 0OIIero
oOpazoBaHusi ¢ mojydeHueMm cpeaHero ooémiero o6pazoBanus (IIIIKPC, TIIICC3)
MaKcHUMaJjbHas yueOHast Harpy3ka oOydJalomuXxcs COCTaBIIsIeT:

* mo cnenuanbHocTAM CIIO Texnuueckoro mnpodpunss — 234 yac. U3 Hux
aynutopHas (00si3aTelibHasi) Harpy3ka OOy4YarolIuXcCsi, BKJIIOYas MPAKTUUYECKHE
3aHATH, — 234 Yaca; BHEAyAMTOpHasi CaMOCTOsITelIbHasi paboTa cTyaeHToB — 0
YacoB.

TEMATUYECKNWU TTJTAH

[Tpoduns — TEeXHUYECKUIA.
CneunanbHocTh — 23.02.04 «TexHuueckas 3KCIUTyaTanus noJbeMHO-
TPAHCIIOPTHBIX, JOPOKHBIX, CTPOUTEIBLHBIX MAIIMH U 000PY/T0BaHUSI»

Bua yueOHo# padboThl Kosn4yecTBo yacos
Ipoduan npodeccnoHaAILHOTO
oOpa3zoBaHus
Texuuueckuu
AynurtopHble 3ausaTusi. Conep:kanue o0ydeHUust Cnennanabnocts CIIO
23.02.04
Beenenue 2
Pa3BuTune nousTHs 0 yncne 10
Kophu, crenenu u jorapu@msl 28
[TpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHatel 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUHU 31
OyHKIMH U TpaduKH 18
MHOTrorpaHHUKHU U KpYTJble TENa 26
Hauana maTemaTuyeckoro aHaauza 24
WHTerpan u ero npuMeHeHne 15
DneMEeHThI TEOPHH BEPOSITHOCTEH U MaTeMaTHYEeCKON 12
CTaTUCTUKH
YpaBHEHMsI M HEpAaBEHCTBA 20
Hroro 234
BueayauTopHasi camocTosiTe/ibHasi padoTa 0
[ToaroToBKa BBHICTYIUICHHM 110 33JAHHBIM TEMaM,
JOKIJIaJoB, pedepaToB, 3cce, MHAUBUIYaTHHOTO MPOESKTA
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C MCIIOJIb30BaHUEM MH(POPMAITUOHHBIX TEXHOJIOTUH H Jp.

Hpomeafcym()lmaﬂ ammecmauus 6 ¢0pM€
IK3aMeHa

Bceero 234

4 TPUMEPHBIE TEMbI PEGEPATOB (AOKJIAOB) U UHANBUY AJIbHBIX
ITPOEKTOB

* HenpepbiBHbIE ApOOH.
* IlpuMeHeHue CIOKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOe IPOEKTUPOBAHUE.
Cpennue 3Ha4eHHS M UX TPUMEHEHUE B CTATHCTHKE.
*  BexropHoe 3aaHue MPsMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHU .
*  I'paduueckoe perienre ypaBHEeHUN U HEPABEHCTB.
*  IlpaBunbHbIC U MONYPaBUIBLHBIE MHOTOTPAHHUKU.
*  Konwnueckue ceueHus: v ux NpuMMEHEHUE B TEXHUKE.
*  Ilonstue nuddepenmana u ero NPUIOKEHUS.
*  CxeMbl NOBTOPHBIX UCTIBITaHU bepHyru.

. Hccnenosanue ypaBHCHNH U HEPABEHCTB € [APAMETPOM.
5. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUHEGHOU AEATEJIBHOCTHU
CTYAEHTOB

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB
o0yuyeHus NeATEJIbHOCTH CTYyAeHTOB (Ha yPOBHE y4eOHbIX
e CTBHIT)
Bsenenue Os3HakoMJIeHHE C POJIbI0 MATEMATHKN B HayKe, TEXHUKE,

OKOHOMUKE, MH(MOPMAIIMOHHBIX TEXHOJIOIHUAX 1
IpPaKTUYECKOI AesaTeabHocTr. O3HaAKOMJIEHUE C IeJIIMU
¥ 3aJaYaMM U3YUYEeHUsI MAaTEMATUKU IIPH OCBOCHUI
apodeccuit CI10 u ciertmanprocteit CI10

AJITEBPA
Passurtue nousatus |Brimosrnenue apudmerndeckux qefiCTBUEA HAJ YUCIAMH,
0 YucJie codyeTasi YCTHBIE W TUCbMEHHBIE ITPHUEMHBI.

Haxosxmenue mpuOInKeHHBIX 3HAUEHUI BeJIUINH U
TOTPEITHOCTeHN BhIYMCIeHU (a0COTI0THON 1
OTHOCHUTEJIbHOM); CpaBHEHIEe YKMCJIOBBIX BHIPAKEHUH.
Haxosxmenue ommbok B mpeodpa3oBaHUAX U
BBIUHMCJIEHUAX (OTHOCHUTCS KO BCeM MYHKTAM HPOrPaMMBI)

Kopuu, crenenu, OsHaxoMmIeHNE ¢ TOHATHEM KOPHS M-Il CTEIIeHH,
norapudmbl CBOMCTBAMM PAIHUKAJIOB U IIPABUJIAMI CPABHEHUS
KOpHEI.

DopMyIupoBaHME OIpeIeIeHN KOPHS 1 CBOMCTB
KopHei. BerunciieHre u cpaBHeHUEe KOPHEI, BHIIOJTHEeHNe
OPUKUIKK 3HaueHusa KopHA. [[peobpasoBanme YmcI0BBIX
¥ OYKBEHHBIX BRIPAKEHHUHI, COMEPKAIINX PASUKAJIEL.
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BrimosiHeHue pacueToB 1o popMysIaM, COIEePKAIIIIM
PaIHKAaJIbI, OCYIIIECTBJIISASA HEOOX0IUMbIe TIOJCTAHOBKHU 1
npeobpasoBauus. OmpeneseHre paBHOCUIBHOCTH
BEIpAsKEHUN ¢ pagukajiamu. PerlteHre nppanuoHaJIbHBIX
YPaBHEHUM.

OsHnaxoMyieHue ¢ IIOHATUEM CTEIIeHH C JeHCTBUTEIbHBIM
IoKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XOIUMOCTA MHCTPYMEHTAJILHEBIE CPEeJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIEHH C
TPOOHBIM ITOKa3aTesJIeM U Hao0O0pOT.

@opmyJIMpoBaHUE CBOMCTB cTelleHel. BrrunciieHue
CTelleHel ¢ pallMoOHAJIbHBIM TOKa3aTeJsieM, BEIIIOJTHEHNE
OPUKUJIKN 3HAUEHU CTelleHU, CpaBHEHUe CTelleHeH.
IIpeobpas3oBaHme YHUCIOBBIX ¥ OYKBEHHBIX BHIPAKEHUH,
COJIepsKAINX CTeIIeH!, IPUMeHss cBoricTBa. Pemenue
IIOKa3aTeJbHBIX YPaBHEHUU.

Os3HakoMJIeHHE C IIPpUMEeHeHNeM KOpPHeH U cTeleHell Ipu
BBIUMCJIEHUU CPETHUX, TeJIEHUUN OTPe3Ka B «30JI0TOM
ceueHum». PellteHre IpUKJIaIHBIX 324 HA CJIOKHBIE
OPOIIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHuil BHIpAKEHUH,
anreOpamvyecKux |IIpuMeHeHUe POpPMyJI, CBI3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH crereHei u jgorapucgmos. Onpenesrenne odaacTu
JTOITyCTUMBIX 3HAYEHUH JIOTAPUPMHUYIECKOTO BhIPAKEHUS.
Pemrenne morapudpmMudecknx ypaBHEeHMH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE NsyueHnne pagmraHHOro MeTOIa U3MEPEHUI YIJIOB
HOHATUSA BpAIlleHUA W MX CBSI3U C I'paaycHOM Mepoii. M3o0pakenne
YIJIOB BpallleHUs Ha OKPYKHOCTH, COOTHECEHe
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHusa NeATeJILHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX
e CTBUIT)
@opmyJIpoBaHUE OIIpeaesIeHUl TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJI0OB II0BOPOTA M OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00bACHEHNE UX
B3aMMOCBSI3U
OcuoBHbIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- JIJIsT BEIYUCJICHUS 3HAYeHUH TPUTOHOMETPHYECKUX
TpUYIECKUe (pyHKITHIT TT0 OTHOM U3 HUX
TOKIECTBA
IIpeoGpasosanusa |V3ydeHne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUM: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, YABOEHMUS, IIPe00Pa30BAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHIE U
4YeCKHuX IPOM3BEACHHUS B CYMMY U IIPHMMeHEeHNe TP BhEIUYNCIEHIH
BBIPAKEeHUHA 3HAYEHUS TPUTOHOMETPHUYECKOI0 BEIPAKEHUS U YIIPOIIe-

HHUS ero.
OsHakoMJIeHIE CO CBOMCTBAMI CHMMETPHUH TOYEK Ha
eIMHUYIHOMN OKPY*KHOCTH M IPpUMeHeHHe UX JJII BEIBOJA
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dopmysn npuBeneHnsa

IIpocreiimue Pemenwne o hopmysiaMm 1 TPUTOHOMETPHUYECKOMY KPYTY

TPUTOHO- IPOCTENTIINX TPUTOHOMETPUUECKUX YPABHEHUH.

MeTpPUYEeCKHe [Tpumenenue 00X METOOB PEITeHus YPaBHeHUH

YpPaBHEHHUS U (mpuBelieHUE K JUHEHHOMY, KBaJIPaTHOMY, METOT

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

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCUHYC, TPUTOHOMETPUUECKUX (PYHKITUI.

APKTAHI€HC 9YHcCJjia

N3yuenune ompeeseHuil apKCHHyca, apKKOCUHYCA,
apKTaHTeHca 4yucya, PopMyJIMpPOBaHUE UX, U300 paskeHue
Ha eJUHUYHOU OKPYsKHOCTU, IIPUMEHeHNe IPU pellleHuNn
ypaBHEeHUM

OYHKIIMHU, X CBOVICTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHE C IIOHATHEM IIepeMeHHO’, IpuMepamMu
Ilouarue o 3aBHUCHMOCTEM MEKY IIepeMeHHBIMIU.,
HEINPepPbIBHOCTU OsumaxoMiieHue ¢ IMOHATHEM I'PadUKa, OIIpeIesIeHne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'pa@UKy YHKITIH.
Omnpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaseHue mo dopmysie 0IHOM
IepeMeHHOU yepe3 Jpyrue.
OsuaxomeHIe ¢ oIrpeaesieHrueM PyHKITIHI,
dopmynupoBanme ero. Haxosxmoenue odacru
ompeeeHusI U 00J1aCTH 3HAYCHUN PYHKITIHI
CsoiicTBa OsHaxomyIeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
dpyHKIIMIH. 3aBHUCHUMOCTEH B peasIbHBIX IIPOIlecCax M3 CMEKHBIX
I'paduueckas muciiiine. O3HakoMIIeHHE ¢ JOKA3aTeJIbHBIMI
HHTepIIpeTanusd. paccysKIeHUSIMU HeKOTOPBIX CBOMCTB JIMHENHON 1
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEeIeHNe UCCIeTOBAHMUSI
(pYHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUHO-IMHEHHOM, IPOOHO-TUHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOECHIE X I'PapUKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKoB PYHKITHIA.
mporieccax u NccneqoBanme QpyHKITHH.
ABJI€HUAX CocraBJiieHre BUA0B PYHKIIUH 110 JaHHOMY YCJIOBHIO,
peleHne 3a1a9 Ha 9KCTPEMYM.
Brimosiaenune npeobpasoBanmii rpaduka QyHKIH
OoOparHsbIe N3syuenne nonamus o6pamuoli oyHKUUL, OIIPeIeSIeHIe
dpyHKIHINI BUIA U hocmpoeHue 2pagpura o0opamHol OyHKLUL,
HaxoxcoeHue ee obnacmu onpeoesieHus u obracmu
3naueruli. [lppMeHeHMre CBOMCTB PYHKITUIM IIPH
WCCJIeJOBAHUY YPABHEHUI 1 PeIIeHnr 3a0a4 Ha
oxcTpeMym. O3HAKOMIIEHHE C TOHATHEM CJIOMKHOM
byHKITIT
Cremnennsie, Boruncienune sHaueHn (PyHKITHUI IO 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegesieHre MOJI0KEeHNSI TOUKN Ha
norapudgmudeckue |rpaduire mo ee KOOPIHUHATAM U HAa000POT.
1 TPUTOHOMeE- Hcmiosrb3oBamme CBOMCTB (PYHKITHM IJIS1 CPABHEHUS
TPUYECKUe 3HAYEeHUH CTeIleHel 1 JIOrapugMoB.
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dbyHKIIH.
OoGpaTusbie
TPUTOHOMeE-
TPUYECKHe

dpyHKRIIIIN

ITocTpoenue rpauKOB CTEIIEHHBIX U JIOTAPUPMUIECKUX
byHRITHI.

Conep:ranue
o0y4JyeHus

XapaKkTepHuCTHKA OCHOBHBIX BU/I0OB
EeATEJIbHOCTU CTYJIEHTOB (Ha YPOBHE YI€OHBIX
IEeCTBHIT)

Pemrenme mokasaTesbHBIX U JIOTaPUPMUAUECKUAX
yPaBHEHUH 1 HePaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.
OsunakoMiieHue ¢ IIOHATHEM HeIlPepPBIBHOM
IePUOINYIECKOl PYHKITNH, QOPMYJINPOBAHKE CBOMCTB
CHHYCa W KOCHHYCA, IIOCTPOEHNEe UX IPapUKOB.
OsHakoMiieHue ¢ IMOHATHEM TapMOHHYECKUX KOJIe0aHmi
¥ IIpUMepaMU TapMOHUYECKUX KOJIeOAHUM JIJIsT OITUCAHUS
IIPOIIECCOB B (DU3UKE U JAPYTUX 00IACTAX SHAHUS.
Os3HakoMJIeHHE C TIOHATUEM Pa3PBIBHOM IIEPUOTUIECKOM
byHKIIIM, hopMyTHPOBaHNE CBOMCTB TAHI€HCA U
KOTAHTeHCa, IIOCTPOeHNEe UX IPapUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CPABHEHUS
3HAYEHUM TPUTOHOMETPUYECKUX PYHKITUM, peIIeHusT
TPUTOHOMETPUYECKUX ypaBHeHuii. Ilocmpoerue
epaguros 06paAMHbIX MPULOHOMEMPUUECKUX PYHKUUL U
onpeodesierHue no epaguram ux ceoticma. Beimonnexnue
peodpa3oBaHUg IPAPUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHue ¢ IIOHATHEM YHCJIOBOM
II0CJIEJOBATEJILHOCTH, CIIOCO0AMH ee 3aIaHMusl,
BBIYKCJICHUAMHU ee wieHOB. O3naKoMmieHue ¢ NOHAMUeM
npedena nocnedosamenivhocmu. O3HaAKOMIIEHHUE C
BBIYKCJIEHHEM CYMMBI 0€CKOHEUHOI'0 YHMCJIOBOTO Psiaa Ha
IpHMepe BEIUYHCIEHUS CYMMbI 0€CKOHEYHO YOBhIBAOIIEH
reoMeTPUYECKOM ITPOTPECCH.

Pemenne samad Ha npumMerenne OPMYJIbL CyMMBI
0eCKOHEYHO YOBIBAIOIIEH IreOMEeTPHUIECKOM IIPOrPEeCCHm

IIpoussoguasa u ee
IpHUMEHEeHue

OsHaxoMIeHHE C TOHATHEM IIPOM3BOIHOM.

Nsyuenne u popMyIupoBaHiie ee MEXaHUIECKOTO 1
reOMEeTPHUYECKOr0 CMBICJIA, U3yUYeHHe aJIFOPUTMA
BBIUMCJIEHUS IIPOM3BOJHOM HA IIPHMepPe BHIYNC/ICHUS
MT'HOBEHHOM CKOPOCTH M YTJIOBOTO K0od(pduirmmeHTa
KacaTeJIbHOM.

CocraBJiieHre ypaBHEHHs KacaTeJIbHOM B 00IIEM BHJIE.
VYcBoenue mmpaBuit udpepeHITnPOBAHNS, TaOIHAIIBI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHU, IPUMEHeHMe
st qudpcpepeHITMpPoBaHUA PYHKITUH, COCTABJIEHMST
ypaBHeHHs KacaTeabHOH. M3yuenne Teopem o cBsA3U
CBOMCTB (PYHKITMH ¥ HPOMU3BOLHOMN, POPMYIHUPOBKA HX.
IIpoBenenue ¢ MOMOIIBIO IIPOU3BOIHOM MCCIIET0BAHMS
byHKIIMH, 3a0aHHON POPMY IO,

YcraHoBIeHNE CBSI3U CBOMCTB (DYHKIINH ¥ IIPOU3BOTHOM
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0 UX rpadUKaM.

[TpmmeHeHME TPOU3BOTHOM JIJISA PEIIeHU 3a71a4 Ha
HaXOKIeHre HauOO0JIbIIero, HAauMEeHBIIIero 3HaAYeHU U
HA HAXOKJIEHHE dKCTpeMyMa

IlepBooOpa3uas u
HHTErpaJ

OsnakoMmiieHue ¢ IIOHATAEM WHTeTrpaja u
mepBooOpas3Hoii. Mi3ydueHure mpaBuJia BEIYUCTIEHUS
mepBooOpa3Hoit u TeopeMbl HploTrona— JleiOHuUIIA.
Pemrenne 3amad Ha cBaA3b 11epBO0OOPA3HOM U ee
IPOM3BOIHOM, BEIUHCICHE IIePBO00OPA3HOM OJIsI JAHHOMN
byHKITIHT.

Pemrenme 3amay Ha mpuMeHeHre MHTErpaa JJIsd
BBIYMCJICHUSA (PU3UUECKUX BEJIMYNH U IJIONTA e

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusa u

OszuaxomieHue ¢ HpOCTQfIH.IPIMPI CBeACHUAMM O KOPHAX

CHCTEMBI aJIreOpanyecKrux ypaBHEHUM, IIOHATUSIMU MCCJIeT0BAHNII
ypaBHEHU YPaBHEHHM U CUCTEM YPAaBHEHUIH.
Hepasencrsa u N3yuenne Teopry paBHOCUIBLHOCTH YPABHEHUN U ee
CHCTEMBI npuMeHeHnd. IloBropenne 3anucu pereHns
HEPaBEHCTB C CTAaHIAPTHLIX YPaBHEHUH, IIPHUEMOB IIPpeo0pa3oBaHUI
OBYMs YPaBHEHUH JJId CBEIeHUA K CTAHIaPTHOMY YPaBHEHHUIO.
nepeMeHHbIMU

Conep:xanue XapaKkTepHuCTHKA OCHOBHBIX BUJIOB

o0y4dyeHus NeATeJIbHOCTH CTYyJAeHTOB (Ha YPOBHE y4€OHbBIX

e CTBUIT)

Pertenne parmoHaIbHBIX, UPPAIMOHATIBHBIX,
IOKAa3aTeJIbHBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHU U
CHCTEM.

Ncmonp3oBaHme CBOMCTB U IPapUKOB DYHKITHAN TJII
pertenus: ypasueHuii. IloBTopeHmre 0CHOBHBIX ITPHEMOB
perreHus cucteM. PellieHre ypaBHeHUI ¢ IpUMeHEeHHEM
BCeX IpueMOB (pas3jIoKeHUsT Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOr0
MeTO/1a).

Perrenne cucrem ypaBHeHUi ¢ IpUMeHEHUEM
Pa3IUYHBIX cI10c000B. O3HAKOMIIEHHE C OOIITUMH
BOIIPOCAMHU PeIIeHNsI HEPaBeHCTB U MCII0JIb30BAHUE
CBOMCTB U I'padMKOB (PYHKIIHI IPU PeIleHnun
HepaBeHCTB. Perrernne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHEeHHeM Pa3JIMIHBIX CII0CO0OB.

[IpumeHeHMe MaTeMaTUYECKUX METOIOB IJIS PEIeHUs
CoZlepsKaTeIbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTe HAYKK
u mpakTuku. HTeprpernpoBaHme pe3yIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OCHOBHbIe NOHATUA
KOMOWHaTOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IPUMEHEHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Permrenne koMmOMHATOPHEBIX 3aa4 METOIOM IIepebopa U 110
MIPABHUJIYy YMHOMKEHHUS.

OsHaxomyIeHNE ¢ HOHATHUSIMN KOMOMHATOPUKH:
pasMeIleHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU 1
dopmymamu g ux serunciaenusa. O0bsacHeHNTe 1
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OpuMeHeHUre (POPMYJI OIS BEIYNCICHUSA Pa3MeIlleHUd,
IIePeCTAHOBOK M COUYETAHHU IIPU PeIIeHnH 3aaa4.
Osaarxomirenue ¢ bmHomMom HeoTOHA 1 TPEyTroJIBHHKOM
[Tackassa. Pemrenue mpakTUYeCKHUX 3a1aY C
HCII0JIb30BAHNEM HMOHATUHI M IPAaBHUJI KOMOMHATOPUKHI

AAeMEeHTbI TEOpPUH
BEPOATHOCTEN

N3yueHme KiraccuiecKoro orpeaeIeHus BEPOSITHOCTH,
CBOMCTB BEPOATHOCTHU, TEOPEMEI O CyMMe BepOATHOCTEN.
PaccmoTrpenue mpruMepoB BEIYUCTIEHUST BEPOATHOCTEMN.
Pemenne 3agay Ha BEIYMCIEHUE BEPOSITHOCTEH COOBITHI

I'EOMETPUSA

IIpsimble ¥ MIIOCKOCTH
B IIPOCTPAHCTBE

dopMyaMpoBKa U IPUBEACHUE JJOKA3aTENbCTB IPU3HAKOB
B3aMMHOI0 PACMOJIOXKEHUS MPSAMBIX U TUIOCKOCTEH.
PacniozHaBaHue Ha uepTekax U MOJENSAX Pa3IMUHBIX CIy4aeB
B3aMMHOI'0 PACMOJIOKEHUS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXJIeHHU. DopMyIupoBaHue
oTpeJieNIeHuH, MPU3HAKOB U CBOWMCTB MapauiebHbIX U
MEePIEeHIUKYIISIPHBIX MIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinosnHeHue nocTpoeHus yriioB MeX/1y MPsIMbIMU, IPSIMON 1
IJI0CKOCTBIO, MEX/TY MJIOCKOCTAMU IO ONIMCAHUIO U
pacro3HaBaHUE X Ha MOJEIISX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACTIOJIOKEHUS MPSIMBIX U
IUTOCKOCTEN MIPH PEIICHUH 3a4ad4.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha MOJEIISAX
MEPIEHIUKYIISIPOB U HAKIIOHHBIX K TUIOCKOCTH, IPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXIY NMPAMOM 1
IJIOCKOCTBIO ¥ 00OCHOBAaHKE TIOCTPOEHUSI.

Peurenue 3aga4 Ha BBIYMCIIEHHE T€OMETPUUYECKUX BEJTUYMH.
Onucel-BaHrEe PacCTOSIHUSA OT TOYKHU A0 IJIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTHU, MEXAY IUIOCKOCTSIMU, MEX1Y CKPEIIMBAIOIIUMHUCS
OPSIMBIMHU, MEXK]Ty TPOU3BOJIBHBIMU (DUTYpaMHU B IPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHeE Y4eOHbIX JIelCTBHI)

DopMyIMpOBaHUE U T0KA3bIBAHWE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpeM CYIIECTBOBAHUS, CBOIICTBA).
N3o00paxkenue Ha yepTexax U MOJEINAX PACCTOSHUSA U
000CHOBaHME CBOMX CyxAeHUN. OnpeeneHrne U BEIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
TUTAHUMETPHH [Tl pEIIeHUs 3a/1a4.

O3HakoOMJIEHHE C IOHATHEM MAPAJUIEIBHOTO POEKTUPOBAHUS U
€ro CBOMCTBaMU. Popmynuposanue meopemvl 0 NiIOUaou
OPMO2OHANILHOU NPOEKYUL MHO20Y20NbHUKA.

[TpumeHeHue Teopuu 111 000CHOBAHUS OCTPOCHUN U
BBIYHCIICHUI. APTyMEHTUPOBAHUE CBOUX CYKIEHHUI O B3aUMHOM
pAcI0JIOKEHUH TPOCTPAHCTBEHHBIX (pUryp

MHoOrorpaHHuKH

Onucanue u XapaKTCpUCTUKA pa3JINYHBIX BUI0B
MHOTOI'paHHUKOB, ICPCUUCIICHUEC UX 3JICMCHTOB U CBOMCTB.
I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB U BBITIOJIHCHUC ITOCTPOCHUSA Ha
I/I306pa)I(eHI/I$IX U MOJCIAX MHOTOTPaHHHUKOB.

Brlunciaenne TUHEHHBIX 2JIEMEHTOB U YI'JIOB B
MIPOCTPAaHCTBCHHLIX KOH(I)I/IpraI_II/I}IX, APTYMCHTHUPOBAHHUEC CBOUX
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CYXJECHUN. XapaKTepUCTHKa U N300pakeHne
CCUEHUS,PA36EpMKU MHO202PAHHUKOS, BBIYUCIICHUE TUIOIAAEH
IIOBEPXHOCTEH.

[TocTpoenue nmpocrelmmx ceueHui Kyoa, Npu3Mbl, MUPaAMUIbL.
[Tpumenenne (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJJaMU CUMMETPUIl B IPOCTPAHCTBE,
(hopMyIMpoBaHUE ONIPEICIICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TEJ BPALLEHHUS] © MHOTOTPDaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHUHM NIPU PEILICHHUHM 3a/1a4.
Hcnonp3oBanne MpruOOPETESHHBIX 3HAHUN ISl HCCIEIOBAHUS U
MOJEJIMPOBAHNUS HECTIOKHBIX 3aa4.

N300pakeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCIOBHUSAM 3a4a4

Tesa u moBepxHOCTH
BpallleHHsA

O3HakoMJIeHHE ¢ BUJIaMU TeJl BpalleHus, JopMyIHpOBaHUE UX
ONPENEIICHUN U CBOMCTB.

DopMyIHpOBaHUE TEOPEM O CEUEHUU I11apa MIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka u n300pakeHHe TeJl BpallleHUs, X Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1ay Ha MOCTPOEHNE CEYCHUI, BBIUUCIICHUE JUIHUH,
paccTosiHUM, YrioB, mmonaaei. [Iposenenne noka3zarenbHbIX
PacCyXJIEHUI MPH PEIICHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHH NMPY PEIICHNH 3a/1a4 Ha Tena
BpallleH!s], KOMOUHAIIHIO TEJl.

N306pakxeHne OCHOBHBIX KPYIJIBIX T€JI M BBIIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 3a/1a4

HN3mepenus B
reoMeTpuu

O3HaKOMIICHHE C TIOHATHSIMH TUIOMIAANA U 00beMa, aKCHOMaMU |
CBOWCTBAMHM.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
NPUMEHEHHEM COOTBETCTBYIOIIHUX (POPMYI U (PaKTOB U3
TuIaHUMeTpuH. V3ydeHne TeopeM o0 BBIYHCICHUU 00BEMOB
IPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA TIPUMECHEHHE
dhopmyn BerarciieHust 00bemMoB. M3yuenue Gpopmyir st
BBIYMCIICHUS IJIOMIAJICH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpAIICHHSL.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHMCIICHUS TIOIIAIU TIOBEPXHOCTH
cdepsl. Penienune 3a1a4 Ha BBIYHCIICHUE IUIOMIAICH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HaKoOMJICHHE C IOHITHEM BCKTOpaA. I/I3yquI/Ie ,Z[eKapTOBOﬁ
CUCTCMbI KOOPAHWHAT B ITPOCTPAHCTBEC, ITIOCTPOCHUC 110 3a/laHHBIM
KOOpAuHaTaM TOUYCK U HﬂOCKOCTCﬁ, HaXO0XIACHUEC KOOPpANHAT
TOYCK.

Coaepixkanue 00yueHust

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIHHOCTH CTY/ICHTOB (Ha
ypOBHE y4eOHBIX ACHCTBUIA)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, CEpBI, MIIOCKOCTH.
Brruncnenue paccTosiHUNA MeX1y TOUKaMHU.

N3ydeHne cBONCTB BEKTOPHBIX BEJIWYNH, IIPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKACHUS
KOOpJMHAT BEKTOPA B POCTPAHCTBE, PaBUII IEHCTBUI €
BEKTOPaMH, 33 JaHHBIMU KOOPAMHATAMH.

[IpumeHenne Teopuu Npyu peLICHUH 3a/1a4 Ha JEHCTBUS C
BeKTOpamu. V3ydeHne CKaasipHOro MPOU3BENECHUS BEKTOPOB,
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BEKTOPHOI'O YpPaBHEHUs NPSIMOM U IUIOCKOCTHU. [Ipumenenue
TEOPHH IPH PELICHUM 3a7a4 HA IEHCTBUS C BEKTOPAMH,
KOOPAMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB [UIsl BBIYMCIICHUS
BEJIMYMH YIJIOB U paccTOssHUI. O3HAKOMJIEHUE C
JOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O B3aUMHOM
PAaCIIOJIOKEHUH IIPSMBIX U INIOCKOCTEM C MCIOJIb30BAHUEM
BEKTOPOB

6.YqEBHO-METOI[I/I‘—IECKVOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE PABOYEU ITPOI'PAMMBI YUEBHOU JUCLHUIIJIMHBI OY [1.04.
«MATEMATUKA)»

B TI'BIIOY «BeTnyXCKHU JIECOArpOTEXHUUYECKUU TEXHUKYM)»
peanusyromeM  oOpa3oBaTelIbHYIO IIPpOrpaMMy  CpPEJIHEro  OOILIeTro
obOpazoBanusi B mnpenenax ocBoeHus OII CIIO nHa ©0a3e OCHOBHOIrO
oluiero oOpazoBaHus, UMeeTCd y4ueOHbIi KaOMHET, B KOTOPOM HMEETCS
BO3MOKHOCTh OOecredyuTh CBOOOAHBIN gocTynl B HMHTepHEeT BO Bpems
Yy4€OHOTO 3aHSITHUS U MEePUOJ] BHEYUEOHON JIESITEIbHOCTH OOYYarOIIMXCS.

I[Tomemienue kabuHeTa yaoBJIeTBOpsieT TpedoBaHusMm CaHUTapHO-
ANUAEMUOJIOTHYSCKUX TipaBuia U HOopMaTuBOB (CanlluH 2.4.2 Ne 178-02)
u OCHAIIICHO THUIIOBBIM o0opyZioBaHueE, B TOM qucie
CIIEIIUAJIM3UPOBAHHON yueOHON MeOelblo U CpeJICTBAaMU OOyUYEeHHUs,

JIOCTATOYHBIMHM [JIs1 BBIMIOJIHEHUs] TPEOOBAaHUM K YPOBHIO ITOJATOTOBKU
oOy4Jaroruxcs.

B xabunere uMmeercss BO3MOXKHOCTh 00ECIIEUNTh CBOOOJHBIN TOCTYI K JIEKTPOHHBIM
y4yeOHBIM MaTepuanaM 10 MaTeMaTHUKe, UMEIOUINeCs] B CBOOOJIHOM JIOCTYIE B CUCTEME
NHTepHeT (371€KTPOHHBIE KHUTH, TPAKTUKYMBI, TECThI, MaTepransl EI'D u np.) Bo BpeMs
y4eOHOr0 3aHATUS U B IEPUOJI BHEAYIUTOPHOM J1€ATEIBHOCTH 00YyYaromMXCsl.

CoctaB yuebHO-Memoouueckoeo0 W MAMepuaIibHO-mexHuuyecko2o 00eCIIeUeHUs
IporpaMMbl Y4eOHOM TUCIUIUTHHBI «MaTteMaTHKa BXOMIAT:

e MHOrOQyHKIIMOHATBHBIA  KOMIUIEKC IIpEIoaBaTes (MynbTUMEIUNHOE
o0opyaoBaHUE, TOCPECTBOM KOTOPOTO YYACTHUKU 00Pa30BaTEIHLHOTO MPOIECcCa MOTYT
MPOCMATPUBATh BU3YaJIbHYI0 MH(MOPMAIMIO M0 MaTeMaTHKE, CO3/1aBaTh MPE3CHTAIIHH,
BHJIEOMATEPUAIIbI, UHBIE TOKYMEHTHI);

® HaNIIAHBIC MOCOOMS (KOMIUICKTHI YYeOHBIX TaOJIHWII, IJIAKaTOB; MUIAKTHYCCKUM
MaTepuai; MOJIeJId MHOTOTPAHHUKOB U TEJI BpaIllCHUS U Ap.);

¢ uH()OPMANMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
® DKpPAHHO-3BYKOBBIE ITOCOOWS;

® KOMIUIGKT TEXHMYECKOM AJOKYMCHTAllMM, B TOM 4YHCJIC IIaCIIOpTa Ha CpCACTBaA
O6y‘-IeHI/ISI, HMHCTPYKIHH I10 UX MCIIOJIB30OBAHHUIO U TCXHHUKC 6630HaCHOCTI/I;

e OuOnuoreunbii Qonxa (ydyeOHHKH, ydyeOHO-meTonuueckue KoMIUeKThl (YMK),
CIIPaBOYHUKH, HAYYHO-TIOMYJISIpHAS JIMTEpaTypa, KOTOpble OOECHEYMBAIOT OCBOCHUE
y4eOHOM JucuMIUIUHBl «MaTeMarnka», pEeKOMEHJOBAaHHbIE WM JIOMYIICHHBIE JIJIs
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UCIIOJI30BaHUSI B MPO(ECCHOHATBHBIX  00pa30BaTeNbHBIX  OpraHU3AIUsX,
peanu3yromux o0pa3oBaTebHYI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUsS B
npeaenax ocsoenust OI1 CI1IO Ha 6a3e 0CHOBHOTO 00111€eT0 00pa30oBaHus).

[IEPEYEHb PEKOMEH/IYEMBIX YUEBHbBIX U3JAHUI, UTHTEPHET-
PECYPCOB

Jisa cmyoenmoes:

OcHOBHBbIE HCTOYHUKH:

1. bammakoB M.M. Marematuka. YueOnuk aiasg HITIO u CIIO. I'PU® OUPO — M.:
2020

2. bammakos M.U. MaTtemartuka. 3agadnuk: yue6. mocodue. — M.: 2020

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

(6a3zoBbiii ypoBenb). 10-11. — M.: 2014

JlomoTHUTEIbHbI€ HCTOYHUKH

1. Amumos IIILA. u ap. Anrebpa u Havana anaimza. 10 (11) k1. — M.: 2014

2. bammako M.I. Matemartuka. COOpHUK 3a7a4 PO HIHLHON HAPABICHHOCTH
yue0. mocooue. — M.: 2014

3. baimmako M.W. CoopHuk 3a1a4: yue6. mocobue (0a30BbIi ypoBeHb). 11 KiI. —

M.: 2014

4 boromonoB  H.B. Maremaruka: y4e6. gma  ccyzoB /H.B.Boromonos,
I1.1.Camoiinenko.-5-¢ u3f., crepeotu. - M.: [Ipoda, 2014-395, [5] c.: un.

5. Anre6pa wm Havama aHaimuza. 10-11 xim.: B ngByx wactax. Y. 1: VYuel.mis
obmeo6pazoBar. yupexaeauii / Mopakosud A.I'. — 5-e u3a. — M.: Maemo3uHna, 2014. —
375 c.: un.

7/.Anrebpa m Hauvanma a”aimsa. 10-11 xn.: B aByx wactax. Y. 2: 3amauynuk nis
obmeoOpazosar. yupexaeauii / A. I'. Mopakosuy, JI. O. Jleanmea, T. A. Kopemkosa,
T. H. Mumyctuna, E. E. Tynsuunckas; [lox pea. A. I'. Mopakosuda. — 5-€¢ uza. — M.:
Muemo3suna, 2014, — 315 c.: un.

CnpaBounasn:

1. Kpamop B.C. IToBTOpsieM u cucTeMaTU3HPyeM IIKOJIBHBIN Kypc anreOphl U

Hauvasa ananu3a. [Ipocsemenne, 2014r.
2. pmkun A.I'. CnpaBounuk mo matematuke. «Hayka»; Mocksa — 2015r.

na npenodasameeii

1. O6 ob6pazosanuu B Poccuiickoit ®enepannu. denepanbHbliii 3akoH Poccuiickoit
®epnepanuu ot 29 aexadps 2012 r. Ne 273-D3

2. denepanbHBI TOCYNAPCTBEHHBI  O0Opa30BaTEIbHBIA  CTAHAAPT CPEITHETO
(monmuoro) obuiero obOpaszoBanusi. YTB. Ilpukazom MunoOpuayku Poccum ot 17 mas
2012 1. No 413
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3. IIpukaz Munobpuayku Poccuu ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEHUH B puka3 MuHUCTepcTBa 00pa3zoBanus U Hayku Poccuiickoil denepauuu ot
17 mas 2012 1. No 413 «OO6 ytBepxkaeHUU (DenepaqbHOr0 TOCyAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHapTa CpeAHEro (MOJIHOT0) 00IIero 00pa3oBaHUs».

4. PexoMeHIalMM 1O OpPraHW3allUd TOJYYEHHUs CPEJAHEro oO0Iero o0pa3oBaHHs B
mpenenax OCBOSHHUS 00pa3oBaTeNbHBIX MPOTpaMM CpPEIHETO MPOodeCCHOHATHHOTO
oOpa3oBaHusg Ha 0a3e OCHOBHOro OOIIEro o0pa3oBaHUs C Y4YETOM TpeOOBaHMI
(denepanbHBIX TOCYJApCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB H  IOJy4aeMOM
npodeccur WK CTEeUaTbHOCTH CPEAHETO MPodheCCUOHATBHOTO 00pa3oBaHus (TUCHMO
JlemapTamMeHTa TOCYIapCTBEHHON TOJUTHKU B cpepe MOATOTOBKUA PabOUMX KaJApPOB H
JITTIO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTEepHET-pECcYPChI:

http://fcior.edu.ru - uHbOpPMalMOHHBIC, TPEHUPOBOYHBIE ©  KOHTPOJBHBIC
MaTepHalIbl.
www.school-collection.edu.ru — eaunas kosutekiust [{udpoBbix 00pazoBaTEILHBIX

pecypcoB

DeodepanibHble 00pa308aneibHble NOPMATLbL:

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

Memoouueckue pazpadomxu:

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

1
2
3. http://www.mathtest.ru
4. www.etudes.ru
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