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Pabouas nmporpamma 06111€00pazoBaTesibHOM 0a30BON y4eOHOW MUCIUIUIMHBI
«Maremartuka» paszpaborana Ha ocHoBe TpeboBanuii ®@I'OC cpennero o61Iero
o0pa3oBaHus, TMPEIBABISIEMBIX K CTPYKType, COJEpKaHUIO U pe3yibTaTaM
OCBOCHHUSI y4eOHOW  JUCHUIUIMHBI  «MaTremMaTtuka», B  COOTBETCTBUU C
PekoMeHlaussMK IO OpraHU3alyy MOJYYEHUs] CpeaHEero ooiero ooOpa3oBaHus B
npejenax ocBOEHUs 00pa30BaTEIbLHBIX MPOTPaMM CpeIHEro MpodecCHOHAIBHOIO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C Y4eTOM TpeOOBaHUI
dbenepanbHbIX TOCYAAPCTBEHHBIX 00pPAa30BaTENbHBIX CTAHJIAPTOB M IMOJIy4aeMOM
npodeccud WM CHEHAIbHOCTH CPEIHEro MNpOoQPEeCCHOHATBHOTO 00pa30BaHUs
(muceMo [lemapramMeHTa rocy1apCTBEHHOM MOJUTUKH B c(hepe MOATOTOBKH pabounx
kaapoB u JIIIO MunoOpuayku Poccuu ot 17.03.2015 Ne 06-259), denepanbHbIX
rOCYJapCTBEHHBIX 00PAa30BATENIbHBIX CTAHJAPTOB CPEIHETO MPOGEeCCHOHATBHOTO
oOpazoBaHus 1o npodeccun:35.01.13 TpakTopuCT-MaIIUHUCT
cenbckoxo3giicTBeHHOro mpousBojctBa (IIpukas MunoOpnayku Poccum ot
02.08.2013 N 798 B penakiuu ot 09.04.2015 r. Ne 390), u Ha OCHOBE NPUMEPHOU
porpaMmbl 001Ie00pa3oBaTebHON yueOHON TUCIUILTUHBI «MaTemaThka: anredpa
M Hauyaja MaTeMaTHYeCKOro aHalu3a; TeOMETpUs» i MpodecCHOHaTbHBIX
o0pa3oBaTeIbHBIX OpraHu3alnid, PEKOMEHIOBaHO denepaabHbIM
rOCy/IapCTBEHHBIM ~ aBTOHOMHBIM  yupexzaeHuem «DenepanbHblii  MHCTUTYT
pasButusa obpazoBanus» (PI'AY «DUPOy») B kadecTBe NMPUMEpPHON MPOTrpaMMBbI
JUIS. peasin3allid OCHOBHOW MPO(dEeCCHOHANBHOM 00pa30BaTeIbHOM MpPOrpamMMBbl
CIIO na 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJYYCHHEM CPEIHEro OOIIero

oOpazoBanus. [Ipotokon Ne 3 ot 21 wurons 2015 r. PeructpanmoHHBIA HOMED
peuensuu 377 ot 23 uroiist 2015 . PI'AY «OUPO».



Opranuzanusi-pa3paboTyukK:
OUIIMAJI TOCYJAPCTBEHHOTI'O BYOIXKETHOI'O ITPO®ECCHUOHAJIBHOT'O
OBPA3OBATEJIbHOI'O YUPEXJIEHW A «TPYBUYEBCKUH ITOJUTEXHUYECKUI
TEXHUKYM)»

CocraBurens:
Jlobynoga I'.A., npenogaBarens Gunnana ['BITOY «TITT»



IHosicHUTEIbHAS 3aNIUCKA

PaGouass mporpamma oOmeoOpa3zoBaTenbHON  y4eOHOW — TUCIUILUIMHA
«MaremaTturka» npeaHasHayeHa i u3ydenus matemMatuku B 'BIIOY «TIIT» na 1-
2 Kypcax Mo 1o mporpaMmMme Kak npoduiibHas yueOHas JUCIUILINHA.

JlanHast pabouasi mporpamMma paspadboTaHa Ha ocHoBe TpeOoBanuit GI'OC
cpenHero obmero obpasoBaHus (Mpukaz MuHUCTEpcTBa 00pa3oBaHUS M HAYKH
Poccuiickoit @enepanun Ne 413 ot «17» masg 2012 r.) npenbsBiasieMbIX K CTPYKTYpe,
COJICP’)KaHUIO M Pe3yibTaTaM OCBOCHHUS y4eOHOW MUCIUIUIMHBI «MaTeMaTukay, B
COOTBETCTBUM ¢ PexomMeHanusMu 1o OpraHu3aivy MOJyYeHUs CPeHEro OOIIero
oOpa3oBaHus B IIpejeliax OCBOEHHUs 00pa30BaTENIbHBIX MPOTrpamMM CpPEIHEro
npodeccuoHaIbHOrO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OOIIEro 0Opa3oBaHUS C
ydeToM TpeOoBaHMi  ¢enepanbHbIX TOCYIapCTBEHHBIX  00pa30BaTEIIbHBIX
CTaHJApPTOB M ToJydyaeModW mpodecCud WU  CHEHHUATBHOCTH  CPEIHETO
npodeccruoHaibHOro oOpazoBaHusi (muchbmo JlemaprameHTa TrocyapCTBEHHOM
MOJINTUKYU B chepe MoAroToBKH padouunx kaapos u JII10 MunoOpuayku Poccuu ot
17.03.2015 Ne 06-259), denepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHBIX
CTaHJApPTOB cpeaHero npodeccuoHaIbHOr0 o0pa3zoBanus no mpodeccuu: 35.01.13
TpakTOpUCT-MAIIMHUCT  CeJIbCKOXO03sWcTBeHHOro  mpou3BoactBa  ([Ipukas
Muno6pnayku Poccun ot 02.08.2013 N 798 B penakiuu ot 09.04.2015 1. Ne 390),
¢ yaueroMm IIpumMepHoit 0OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEAHETO OOIIETO
oOpa3zoBaHus, OJOOpPEHHOHN perieHneM (enepalbHOro y4eOHO-METOIUYECKOTO
o0BeuHEHUs 110 001IeMy 00pa3oBaHuio (MPOTOKOJ oT 28 uroHs 2016 1. Ne 2/16-3),
U Ha OCHOBE NIPUMEPHOM MporpaMmbl 00IIec00pa3oBaTEIbHON  yUCOHOM
muciuIuinebel  «Marematuka: anreOpa W Hadajla MaTeMaTHYeCKOTO aHalu3a;
reOMETPHS» I TpodecCcHoHaIbHBIX 00pa30BaTeIbHBIX OpraHu3anuii / bammakos
M.U. — M: Usnarenbckuii nieHTp «Axagemus», 2015. — 25 ¢. ISBN 978-5-4468-
2599-8, pexomenmoBano DenepalbHBIM  TOCYJAapCTBEHHBIM  aBTOHOMHBIM
yapexaeHuem «®DenepanbHblii  HHCTUTYT pa3Butus oOpaszoBanus» (OIAY
«®H1PO») B KauecTBe MNPUMEPHOM NPOTPaMMbl ISl peav3aldd OCHOBHOM
npodeccronansHOl oOpazoBaTenpHON Tporpammbel CIIO Ha 06aze OCHOBHOTO
o011ero 06pazoBaHus C MOJy4YeHUEM cpeHero oomiero oopasosanus. [Iporokon Ne
3 ot 21 urons 2015 r.Peructpaunonnsiii Homep peuensuu 377 ot 23 urons 2015 r.
OI'AY «D®UPO».

Conepxanne mporpaMMmbl  «MaTemMaTHKa» HampaBlICHO HaA JIOCTHKCHHE
CHEAYIOIINX HeJIeH:

* o0OecnedyeHrue CQOPMUPOBAHHOCTH TMPEACTABICHHN O COIMAJIBbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMAaTHKH;



* oOecrieueHue CHOPMUPOBAHHOCTU JIOTHUYECKOTO, AQITOPUTMUYECKOTO U
MaTEeMaTHYCCKOTO MBIIIJICHUS;

* obOecrieueHue chOPMUPOBAHHOCTH YMEHUHM IPUMEHSTH MOJTYYCHHBIC 3HAHUS
MIPY PEIICHUH Pa3IMYHBIX 33]1a4;

* obecrnieyeHue cPopMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTUKE KaK 4YacTH
OOIIEYEIIOBEYECKON KYJIbTYPhI, YHHUBEPCATBHOM SI3bIKE HAYKH, MO3BOJISIOIIEM
OIMMCHIBATH U U3Yy4aTh PEATbHBIC TIPOIECCHI M SIBIICHHSI.

B mporpammy BKIIIOUEHO COJEp’KaHWE, HAIpaBICHHOE Ha (OPMHPOBAHUC Y
oOyJarommxcs KOMIIETEHIIUN, HE0OXOIUMBIX JUTsl KauecTBeHHOTo ocBoeHUst OITOTI
CIIO nHa 6a3e OCHOBHOT0O0OIIEro 00pa3oBaHUs C MONyYEHHUEM CPEIHEro OOIIEeTO
o0pa30BaHus; MPOTrPaMMBI ITOATOTOBKY KBATH(PUITUPOBAHHBIX pA00UNX, CITYKAITUX
(ITITKPC).

N3yyenue mOMHOTO Kypca IUCHUILIMHBI «MaTemMaTHKa» 3aKaHYMBACTCS
MUCHbMEHHBIM 3K3aMCHOM.



O01as xapakTepucTUKA Y4eOHOU M CIHMILIMHBI, BKIIOYAst
0C00CHHOCTH U3Y4YeHHUS B NPO(PecCHOHATBLHOM
o0pa3oBaTe/IbHON OPraHU3alUuM

Marematuka  saBigercs — (pyHIaMeHTaldbHOW  001e00pa3oBaTeIbHON
JUCHUIUIMHOW CO  CIIOXKHUBIIMMCSI YCTOWYUBBIM COJEp)KaHUEM U  OOIIMMU
TpeOOBaHUSAMHU K MOJTOTOBKE 00 y4arOMIMXCS.

B T'BIIOY «TIIT», peanusytomieM 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHETO
obmero oOpaszoBanusi B npenenax ocBoeHust OIIOIT CIIO na 6a3e OCHOBHOTO
oOmiero 00pa3oBaHMs, HM3yUYEHHWE MATEMAaTHUKHM HMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT Ipoduisi mpodeccuoHanbHOro 00pa3oBaHus.

IIpu ocBoenun npodeccuit CIIO  TexHHYECKOr0 M  COLHUAIBHO-
HSKOHOMHYECKOro mnpoduieil mnpodeccuoHaabHOr0 00pa3oBaHMs MaTeMaThKa
uzydaercss Oojee yriayOleHHO, Kak MNpoQuibHas yueOHas UCUUILIMHA,
YUUTBIBAIOIIAs CIIEHU(PHUKY OCBAaMBAEMBIX TPOQPECCUI WIIH CIIEIUATBLHOCTEH.

3TO0 BBIpAXAETCs B COJICPKAHUU OOYUCHHMSI, KOJIMYECTBE YACOB, BBIJEISIEMbIX
Ha W3Y4YEHHE OTJIEIbHBIX TEM MPOrpaMMbl, TIyOMHE UX OCBOCHHUS 00y4YarOIIUMHUCH,
BUJIaX BHEAYUTOPHON CaMOCTOATEIbHON padOThl 00yJatONTUXCS.

OO61mue 1enu n3y4eHuss MaTeEMaTUKH TPAJUIIMOHHO PEeaTu3yIOTCs B YEThIpeX
HAIIPABJICHUSIX
1) ob1iee mpeacTaBiieHne 00 UIESIX U METOJIaX MaTeMaTHKU;

2) MHTEJUVIEKTyaIbHOE Pa3BUTHE;
3) oBiajieHne HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSIMU U YMECHHSIMU;
4) BocnIUTaTEIbHOE BO3/ICHCTBHUE.

[Mpodunuzanus meneld mMaTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3aIMU YUeOHOH JeaTenbHoCTH oOyuaromuxcs. Jis
TEXHUYECKOT0, COLMAJIbHO-I)KOHOMUYECKOro Mpoduieil npodeccuoHalIbHOTO
oOpa3oBaHus BBIOOp TII€Neld CMEMIAeTCs B TMPAarMaTUYECKOM HaIpaBICHUH,
MpeaycMaTpUBAIOIIEM YCUIIEHHUE U PACIIMPEHUE TPUKIIAHOTO XapaKTepa U3y4eHus
MaTeMaTUKH{, NPEUMYIIECTBEHHOW OpUEHTAIMM Ha aJrOPUTMHYECKUN CTUIIb
MMO3HABATEIbHOMN JEATEIbHOCTH.

N3yuenne maTteMaTUKH Kak MpopUIBLHOW 00Ieo0pa3oBaTeIbHON YIeOHOU
JTUCIUIUIMHBI, yYWTHIBAIOMEH  CIeNU(PUKY OCBAaMBAEMBIX  OOYYAIOIIUMHUCS
npodeccuit CI1O, obecrnieunBaercs:

* BBIOOPOM PA3TMYHBIX MMOJX00B K BBEICHUIO OCHOBHBIX IMOHSTH;
* (hopMupoBaHUEM CHCTEMBI Y4eOHBIX 3aJjaHUi, oOecrneunBaromuX 3PHEKTUBHOE
OCYIIECTBIICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;



 o0oramieHueM CIeKTpa CTUIeH y4eOHOU JesATeIbHOCTH 3a CUET COIJIACOBAaHUS C
BEIYIIUMH JESITEIbHOCTHBIMU XapaKTEPUCTHUKaMU BbIOpaHHOM mpodeccun /
CHELUATbHOCTH.

[IpodunbHas cocTaBisiomias OTpakaeTcsi B TPeOOBAHMUSX K IMOATOTOBKE
00y4Jaromuxcs B 4acTH:

e o0meil cucreMbl 3HAHMIA: COAEp)KATENbHbIE MPUMEPHI  HCIIOJIb30BAHUS
MaTeMaTUYeCKUX UIeH U METOAO0B B MPOPECCUOHATBHOU €SI TEIbHOCTH;

* YMEHHMi: pa3inyue B YpPOBHE TpPeOOBaHUUA K CIOXKHOCTH HPUMEHIEMBIX
aJITOPUTMOB;

* MPAaKTHYECKOrO0 MCIOJBb30BAHHUS MNPUOOPETEHHBIX 3HAHUW U  YMEHUH:
UHAUBUAYATBHOTO Y4€OHOTO ONBbITa B IMOCTPOEHUUM MATEeMAaTHUECKUX MOJeiei,
BBIMIOJTHEHUU UCCIIEI0BATEIBCKUX TPOEKTOB.

Takum oOpazoM, peanuzanusi cojaepX aHus y4eOHOM  JMCIMILTUHBI
OPUEHTUPYET HA MPUOPUTETHYIO POJIb MPOLECCYAbHBIX XapAKTEPUCTUK yueOHOM
paboThl, 3aBUCAUIUX OT MPOPMIS MPOPECCHOHAIBHOIO 00pa30BaHUs, MOIYYECHUS
OTbITAa HCIIOJNIB30BAHUS MaTeMaTHUKU B COJEP)KATEIbHBIX M TPOodecCHOHATBHO
3HAUYMMBIX  CHUTyalusiX 10  CpaBHEHMIO C  (OpMabHO-YPOBHEBBIMU
pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0yUYECHHUS.

Copepxanue y4yeOHOM MAMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COJIEP’KaTEIbHBIMU JIMHUSAMU O0yUEHUsI MaTeMaTHKe:

e aynreOpanyeckas JIMHHUSA, BKJIIOYAIONIAs CHCTEMATU3allMI0 CBEACHHH O
quciaax; HM3y4Y€HUE HOBBIX U 0000IIEHHE paHee U3YyYEHHBIX Olepanuil
(BO3BelEHUE B CTENEHb, H3BJICUEHUE KOPHS, JIOrapu(pMUPOBAHUE, CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC M OOpaTHbIE€ K HHUM); U3YYEHHE HOBBIX BHJOB
YHUCIOBBIX BBIPAXEHUM U (OPMYJ; COBEPIICHCTBOBAHHE IPAKTUYECKUX
HaBBIKOB M BBIYHUCIUTEIBHOW KYJIbTYpbI, PACIIUPEHUE U COBEPIICHCTBOBAHUE
anrebpanveckoro ammapara, c(OpMHUPOBAHHOIO B OCHOBHOHM IHIKOJIE, M €ro
NPUMEHEHHUE K PEIICHNUIO MATEMATHYECKUX U NMPUKIAAHBIX 33/]a4;

® TEOPETUKO-QYHKIMOHATbHAS JIMHUA, BKIIOYAIOUIas CHCTEMaTH3aluio U
paciuiupeHue CBeJeHUHl O (YHKUUAX, COBEPIICHCTBOBAaHUE TpapuuecKuX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMHM HAESIMU U METOJAMU MATEMATHYECKOIO
aHanm3a B 0ObeMe, MO3BOJIAIOIIEM HCCIEA0BaTh INMEMEHTapHble (PYHKIUU H
pemate MpOCTEHIINe reoMeTpuueckue, (pusnueckue W Apyrue MpHUKIaTHbIC
3a/1auu;

e JIMHMS yPAaBHEHHWM MW HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUH U
UCCJIEI0BAaHUH MAaTEMAaTUUECKUX MOJIENIEH, IepeceKaronascs ¢ aareopanyeckou
U TEOPETUKO-(DYHKIMOHAIBHON JMHUSAMHU M BKJIIOYAIOLIAs pa3BUTHE U
COBEPIIEHCTBOBAHUE TEXHUKH AJIr€OpanyecKux MpeoOpa3oBaHMM il pelIeHUs
YPaBHEHMI, HEPABEHCTB U CHUCTEM; (POPMHPOBAHUE CIIOCOOHOCTU CTPOUTH U



HCCJIEOBATh  MPOCTEHIIME MaTeMaTHYCCKUE MOJCIH TPU  PEIICHUH
MPUKJIAIHBIX 33724, 33/1a4 U3 CMEKHBIX U CIIEIUATBHBIX JUCITUIUINH;

® TCOMETpHYECKas JIMHUSA, BKJIIOYAIONIAs HATJSIHBIC TIPEICTABICHUS O
IIPOCTPAHCTBEHHBIX (GUTYpax W HM3yYCHHE WX CBOHCTB, (OpPMHUpPOBAHHE H
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOPaKEHWS,  pa3BUTHE  CIIOCOOOB
TCOMETPUYCCKUX HM3MEPEHUH, KOOPJAMHATHOTO M BEKTOPHOTO METOJOB IS
pElICHHS MaTeMaTHYEeCKUX U TTPUKJIAIHBIX 3a]1a4;

® CTOXAcCTHUYECKas JIMHUS, OCHOBAaHHAS HA Pa3BUTHU KOMOWHATOPHBIX YMCHUH,
NPEJICTAaBICHUHd O  BEPOATHOCTHO-CTATHCTHYCCKHX  3aKOHOMEPHOCTSIX
OKPYXKaIOIIEro MUpa.

Pazmenbl (Tembl), BKIIOYCHHBIE B COJICPKAHME YYCOHOW JUCIUTLIUHBI,
SIBJITFOTCSL OOIIIMMU JIJIs1 BCeX Mpoduieii mpodecCHoHaNIBHOTO 00pa30BaHMs U MIPU
BCEX 00beMaxX ydeOHOTO BPEMEHHM HE3aBHCHMO OT TOTO, SBIISCTCS JIM ydeOHas
aucImIunHa «MaTteMaTrukay 0a30BOH Wi MPOGUIBLHOM.

B TeMaTtnueckoM IIaHe MporpaMMbl yUeOHBIH MaTeprai IpeICTaBIcH
B (QopMe Uepeayromerocss pa3BepThIBAaHUS OCHOBHBIX COJICP)KATCIbHBIX JIMHHHA
(anreOpanyeckol, TEOPETHKO-(PYHKIIMOHAIBHOW, YpaBHEHUH H HEPABCHCTB,
TE€OMETPUYCCKOM, CTOXAaCTHUYECKOMH), YTO TMO3BOJISIET THOKO HCIIONB30BaTh HX
pacIoNOKEeHHEe W B3aMMOCBS3b, COCTaBISATh pabouMii KaJleHIApHBIN IUIaH, TO-
pazHOMY depenys y4eOHble TeMbl (TJ1aBbl ydYeOHHKA), YYHTHIBas MPO(UIH
npodecCHoHaIbHOTO 00pa3oBaHus, crennduky ocBanBaemoil mpodeccuu CIIO,
rIIyOuHYy W3YYCHHS MaTepHalia, YpOBEHb MOTOTOBKH O0YUYAIONINXCS T10 TIPEAMETY.

Paboueit mporpammoii 0611eo6pa3oBaTeabHON 6a30BOH YUeOHOM TUCITUTLUTHHBI
«MatemaThKa» TPeTyCMOTPEHBI TEMBI JUIS BBHIMOJIHCHUS WHIUBUIYAIBHOTO
IPOCKTa O0YYAIOMIMMCSI CAMOCTOSITEIBHO TI0J] PYKOBOJCTBOM IPEIOAaBaTElNs IO
BBIODAaHHOH TeMe B paMKaxX OJHOTO WJIM HECKOJbKHX H3y4aeMbIX Y4YCOHBIX
MPEIMETOB, KYPCOB B JIF0O0H N30paHHOM 001acTH IEATeTbHOCTH.

N3ydenne oO6mieoOpa3oBaTeIbHON y4eOHOW IHUCHMIUIMHBI «MaTeMaTHKay
3aBepIaeTCs MOBEICHHEM UTOTOB B (hopMe dK3aMEHa B paMKaxX MPOMEKYTOYHOM
aTTecTtauuu oOywarommxcs B mpoiecce ocBoeHust ocHoBHou OIIOIT CIIO c
noydeHueM cpennero oomero odpazopanus(IITIKPC).

B paznene mporpammer «ConmepxaHue y4eOHOW IUCIUIUIMHBD»Y KYypPCHBOM
BBIJICICH MaTepuas, KOTOPHI MpU W3YYCHUH MaTeMaTHKW Kak 0a30BOW, TaKk W
nporIIbHON y4eOHOM TUCIIMILTNHEI, KOHTPOJIIO HE TOJJIC)KHUT.



MecTo yueOHOM JUCHUILIMHBI B y4eOHOM ILIaHe:
NPUHALJIEKHOCTH Y4eOHOM TN CIUILUIUHBI K NPeAMeTHOH
o0saacTu ®I'OC COO, k 0011e00pa3oBaTEILHOMY HMKIY

HITIKPC

VYyeOnass nucuumiaumHa «MareMatukay SBISIETCS YYEOHBIM MpPEeAMETOM
o0s3aTenbHOM TpenMeTHoM obnactu «Marematuka u uHpopmatukay OI'OC
CpeaHero oo011ero 0opa3oBaHus.

B TBIIOY «TIIT» yueOHas nucuuriimHa «MaTemaTuka» u3ydaercs B
obmeo6pazoBarenbHoM 1ukie yueoHoro miana OIIOIT CIIO na 6a3e 0CHOBHOTO
oO1rero oOpazoBaHus ¢ ModydeHueM cpennero oomero oopazoanus (ITTIKPC).

B yue6nsix mnanax [MITKPC, yuebnas aucruminza «MartemaTukay BXOJUT B
cocTtaB o0HMX 00IIe00pa30BaTENbHBIX YYEOHBIX AUCIUIUIMH, (OPMUPYEMBIX W3
o0s3aTenbHbIX npeaMeTHbix obnacteit ®I'OC cpennero obmero oopazoBaHus, 1S
npodeccuii CI1O coorBeTcTBYytOI1IETO Mpoduisi NpodhecCUOHATBHOTO 00pa30BaHMS.

Jlannas paboyas mporpamMma paccuMTaHa Ha MaKCHUMaJIbHYIO Harpysky-465
4.,caMOCTOsITeNIbHas paboTa -155 4, Ha ydeOHyto Harpy3ky 310 4., Teopust — 209 4.,
npakTtuka — 104 4.



PE3YJIbTATBI OCBOEHUA YUEBHOM JUCIUATILIMHBI

OcBoeHue cojiepxkaHus y4eOHOM IUCHUIUIMHBI «MartemaTuka» o0ecreurnBacT

JOCTHKEHUE 00YUaIOIUMUCS CIEIYIOUIUX pe3)ibmamaos:.

* JIUYHOCMHBIX
—  c(opMUPOBAHHOCTH TPEACTABICHHA O MaTEMaTHUKE KaK YHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICITMPOBAHUS SBJICHUI U TIPOIIECCOB, UIEAX U METOJAX
MaTEMaTUKH;
—  TIOHUMaHWe 3HAYMMOCTH MaTEMaTUKH JUISI  HAyYHO-TEXHHYECKOTO
nporpecca, Cc(HOPMUPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K 4YacTh
00IIEYeIIOBEYCCKON KYJbTYphl Yepe3 3HAKOMCTBO C HWCTOPHUEH pPa3BUTHSA
MaTEMaTUKH, SBOJTFOIIUEH MAaTEMAaTHICCKUX UICH;
—  pa3BHUTHE JIOTMYECKOTO MHBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHUS,
QITOPUTMHUYECKOW  KYJIbTYphl, KPUTUYHOCTH MBIIUICHUS Ha  ypOBHE,
HeoOxoauMoM  Juis  Oyaymied  mpodeccHoHanbHOW — IESTENBHOCTH, IS
IIPOJIOJIKEHUST 00pa30BaHUS U CaMOOOPa30BaAHMS;
—  OBJAJICHHEC MAaTEMaTUYCCKUMHU 3HAHUSIMH U YMCHUSMH, HCOOXOIUMBIMHU B
MOBCCJTHCBHOM JKWU3HM, IS OCBOCHHMS CMEXKHBIX E€CTCCTBEHHO-HAYYHBIX
JUCIMIUIMH M JUCIUIUIMH TPO(ECCHOHANBHOTO IHMKJIA, JUIS TOJydYeHUs
oOpa3oBaHus B 00JIACTAX, HE TPEOYIOUIUX YIIIYOJICHHONW MareMaTHYeCKOu
IIOJIFCOTOBKH;
— TOTOBHOCTh M  CIOCOOHOCTh K  0Opa3oBaHHIO, B TOM  YHUCIHE
caM000pa30oBaHUIO, Ha MPOTSHXKEHUHU BCEW >KU3HU; CO3HATENbHOE OTHOIIECHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEHUTHOW MpodecCHOHANbHOU U
OOIIIECTBEHHO eI TeIbHOCTH;
— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATEIBHOM TBOPYECKOW U
OTBETCTBEHHOU JI€ATEILHOCTH;
—  TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-UCCIIEI0BATEIBCKOM,
IPOEKTHON U APYTUX BUJAX JESITEIbHOCTH;
—  OTHOIIEHHWE K TMPOQPECCHOHATBHON MAESATENBHOCTH KaK BO3MOXKHOCTU
ydyacThs B pENICHUW  JUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAITMOHAIBHBIX MPOOIIEM;

* MemanpeomMenHpIX:
—  YMEHHE CaMOCTOSITENILHO OMPEAENSITh LETN NEATeIbHOCTH W COCTaBISThH
IUTAHBl JEATEIBHOCTH; CaMOCTOSITEIPHO OCYIIECTBIATh, KOHTPOJHMPOBATH U
KOPPEKTHPOBATh JCSATEIBHOCTH; MCIOJIB30BaTh BCE BO3MOKHBIE PECypChl s
JOCTIDKEHUSI TIOCTABIICHHBIX IEJe W peamu3alud ITUTAHOB JCSTEIbHOCTH,
BBIOMPATH yCTICIIHBIE CTPATETUU B PA3IUYHBIX CHTYAIUAX;
—  yMEHHE TPOAYKTUBHO OOMATHCA W B3aUMOJCHCTBOBATH B TIpollecce
COBMECTHOW JIEATETbHOCTH, YYHTHIBATh TO3WIMH JIPYTUX YYaCTHUKOB
JeSTENbHOCTH, 3P (HEKTHBHO pa3peniaTh KOHMOIUKTHI;
—  BIIAQJICHUE HAaBBIKAMHU II03HABATEIBHOW, YYEOHO-UCCIIENOBATEILCKON W
MPOCKTHOU JESATEIHHOCTH, HABBIKAMHU pPAa3pelIeHHs] MPoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTUYECKHUX
3a/1a4, IPUMEHECHHIO PAa3IMYHBIX METOI0B MO3HAHWS;
—  TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHON WH(OpPMAUOHHO-



MO3HABATENIBHOW  JEATENBHOCTH, BKIIOYAs YMEHUE OpPHEHTHUPOBATHCA B
pa3IUYHBIX ~ MCTOYHMKAaX  HH(OpMAIUK, KPUTHYECKU  OLEHUBATh U
HMHTEPIPETUPOBATH UHPOPMAIIUIO, TTOTYyUYAEMYIO U3 PAa3TUUYHBIX UCTOYHUKOB;

—  BJIAJICHUE A3BIKOBBIMU CPEJICTBAMH: YMEHHME SICHO, JIOTUYHO W TOYHO
U3JIaraTh CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh a/ICKBATHHIE A3bIKOBBIE CPECTBA;
—  BJaJCHUE HaBbIKAMU [I03HABAaTENbHOW pedueKCUM KaK OCO3HaHUs
COBEpILIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX pPE3yJIbTATOB U
OCHOBAaHMH, TPAHUIL CBOETO 3HAHUS W HE3HAHUS, HOBBIX MTO3HABATEIIBHBIX 33/1a4
Y CPEICTB JJIsl UX JOCTUKEHUS;

—  LEJNEYCTPEMIICHHOCTb B MOMCKax " MPUHSITUU pelieHui,
COOOpa3UTENbHOCT W WHTYULUA, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
peACTaBICHUN; CIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHIO MUPA;
npeomemuupix:

—  chOpMUPOBAHHOCTh TPEACTABICHUM O MaTeMaTHUKE KaK 4YacTH MHPOBOM
KyJbTYpbl M MECT€ MaTeMaTHKU B COBPEMEHHOM IMBUIW3AIMU, CIOCO0ax
ONUCAHMS SABJICHUN PEaAIbHOIO MUPA HA MAaTEMAaTHYECKOM SI3BIKE;

—  chOpPMUPOBAHHOCTh TMPEJCTABICHUN O MAaTeMaTHYCCKUX TOHITHSAX Kak
BAKHEHIINX MATEMAaTUYECKUX MOJENSAX, MO3BOJISIONIMX ONUCHIBATH U U3Y4aTh
pa3Hble TMPOLECChl U SIBIICHUS; MOHMMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO
MOCTPOEHHUS MAaTEMaTUUYECKUX TEOPHId;

—  BJAJCHUE METOJAMHU JOKAa3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE HX
IPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHHS B X0JI€ PELUICHU 3a]aY;

—  BJAQJACHUE CTAHJAPTHBIMU T[pPUEMaMHU pELICHHUS pPAMOHAIBHBIX U
UPpPALMOHANIBHBIX,  [MOKA3aTEJbHBIX,  CTENEHHBIX,  TPUTOHOMETPUYECKUX
YpaBHEHUW U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE FTOTOBBIX KOMITBIOTEPHBIX
nporpaMM, B TOM YHCJIE JJI MOUCKA IyTH PEUIEHUS U WILTIOCTPALMH PEIICHUS
YpPaBHEHUHN U HEPABEHCTB;

—  c(opMUPOBAaHHOCTH  MpEACTaBICHUH 00  OCHOBHBIX  TOHATHSIX
MaTeMaTUYECKOTO  aHajiu3a U UX  CBOWMCTBax, BIAJCHUE  YMEHHUEM
XapaKTepu30BaTh MoBe/NeHUE (YHKIWN, MCIOJIb30BAHHUE IMOJYUYEHHBIX 3HAHUN
JUIsl OIMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

—  BJIAJICHUE OCHOBHBIMU IIOHATUSMU O IUIOCKMX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, HX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHS paclio3HaBaTh TeOMETpUYECKHe (DUTYyphl Ha YepTekax, MOJACIAX H B
pealbHOM MHUpPE; TPUMEHEHUE M3YYCHHBIX CBOMCTB T€OMETPHUUECKUX (PUryp u
dbopMyn IS pelieHus TEeOMETPUUYECKHX 3aJad W 3a/Jad C MPAKTHICCKUM
COAEPKAHUEM;

—  c(opMUPOBAHHOCTH MPEACTABICHUI O MPOIECCAX U SBICHUSX, UMEIOIINX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pE€aIbHOM MUPE,
OCHOBHBIX ITOHSTHUSAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTH U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHIA B MPOCTEUIINX MPAKTHYECKHUX
CUTYalMsIX U OCHOBHBIE XaPAKTEPUCTUKHU CIyYalHbIX BEJIMYHH;

—  BJIAJICHUE HABBIKAMH HCIOJb30BAHUSA TOTOBBIX KOMIBIOTEPHBIX MPOrpaMMm
MIpY PELICHUU 3a7a4.



COJIEP’KAHUE YYEBHOM JUCIHUILIUHBI

Beenenue
MaremaTika B HayKe, TEXHUKE, SKOHOMUKE, MH()OPMAIMOHHBIX TEXHOJIOTUSX U
MIPAKTHUYECKOM NeATEeIbHOCTH. L{enu 1 3a1aum n3ydeHuss MaTeEMaTUKU IIPYU OCBOCHUU
npodeccuit CI1O u cnenuansHocteit CIIO.
AJITEBPA
Pazeumue nonamusa o uucie
ensie u pamuoHanbHble uucna. JleiicTBuTenbHble uucia. [lpubnuosicenHvle
gviuucnenus. Komnnexcnole uucia.
Kopnu, cmenenu u no2apugpmot
Kopnu u crenenn. Kopau HaTypaJIbHOM CTENEHU U3 YKCIIa U UX CBOKCTBA. CTeneHn
C palMOHAIIBHBIMU IOKa3aTeNs MM, X CBOMCTBA. CTENEHW C JEHCTBUTEIBHBIMU
nokazarensimMu. Cgoticmea cmeneHu ¢ 0eucmeumenbHbiM NOKA3amesem.
Jlorapu¢pm. Jlorapupm 4uucaa. OcHOBHOE JOrapupMHUUECKOe TOXKIECTBO.
JlecsiTuunble U HaTypasibHble jorapudmsel. [lpaBuna nedictBuii ¢ norapudmamu.
Ilepexon K HOBOMY OCHOBAaHHUIO.
IIpeoOpa3zoBanue anredpanvdecKux BbIPA'KEeHH . [Ipeo6pazoBanue
palMOHAIbHBIX, MppALMOHAIBHBIX CTEIEHHBIX, MOKa3aTEeIbHBIX U
norapuMUYECKUX BbIPAKEHUN.
Ilpakmuueckue 3anamus
Apudmernyeckue ASHCTBUS HAJ YUCIaAMU, HAXOXKIEHUE MPUOIKEHHBIX 3HAUCHHH
BEJIMYMH U TIOTPEIIHOCTeH BBIUMCICHUM (aOCOMIOTHOW W OTHOCHUTEILHON),
CpPaBHEHHE YHCIIOBBIX BBIPAXKECHUH.
Brruuciienue u cpaBHeHUE KOpHEW. BhINoTHEHNE pacyeToB ¢ paJuKaIaMH.
Pemenne wuppannonanbHbeix ypaBHeHMU. HaxokneHune 3HA4YEHUN CTENEHEW C
parMoHaNbHBIMU  TIOKazatensimu. CpaBHeHue creneHeil. [IpeoOpazoBanus
BBIPAYKCHU U, COJICPKAILNX CTeNEHU. Penienre noka3aTebHbIX YPaBHEHUM.
Pemenne npukinaaHbIX 3a0a4.
Haxoxxnenue 3HaueHuii morapudma 1mo mpou3BOJIbHOMY OCHOBaHMIO. [lepexom ot
OJHOTO OCHOBAaHHSA K JIpyroMy. BpluucieHne u cpaBHEHHE JIOTapuU(pMOB.
JlorapudgmupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKEHUH.
[TpubnukeHHBIE BBHIYMCICHUS ¥ pEHICHUS NPHUKIAJAHBIX  3amad. PemieHue
norapuMUYECKUX YPaBHCHHH.

OCHOBbBI TPUT'TOHOMETPHUH



Ochoenble nonamusn
Pannannas mepa yrma. BpamarensHoe nsmkeHue. CHUHYC, KOCUHYC, TAHIE€HC U
KOTAHI'€HC YUCIIA.
OcHoéHble mpuzonomMempuyecKue moiicoecmea
®opmynsl npuseneHus. dopmynsl cinoxeHus. Popmyisl yaBoeHUs Dopmynvi
NOJIOBUHHO20 Y2/a.
[IpeoGpazoBanus NPOCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKEHUN
[IpeoGpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (GYHKUUNA B MTPOU3BEIACHUE H
NPOU3BEICHUSI B CYMMY. Bwipadicenue mpucoHomMempuueckux @QyHKyui uepes
MAaH2EeHC NOJIOBUHHO20aAPSYMEHMA.
Tpuzonomempuueckue ypagnHenusn u Hepasencmea
IIpocreiimue TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocmenwue
MPUSOHOMEMPULECKUECHEePABEHCMEA.
OopaTtHble TPUTOHOMETPHYECKHUE pyHKUIMHU.
ApPKCUHYC,apKKOCHHYC,apKTaHT€HC.
Ilpakmuueckue 3anamus
PanuanHblli MeTOZ WM3MEpPEHMs YIVIOB BpAIllEHUS M CBsI3b C I'PagyCHOU MEpOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYJIbI CIIOKEHHUS, YIBOEHUS,
npeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUYECKUX (YHKIMH B NPOU3BEJEHUE,
npeoOpa3zoBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUH B CyMMY.
IIpocTennme TPUrOHOMETPUUECKUE YPABHEHNS U HEPABEHCTBA.
OOpaTHbI€ TPUTOHOMETPUYECKUE (PYHKIMU: aPKCUHYC, APKKOCUHYC, apKTaHI'€HC.

@ YHKIINHN, X CBOVICTBA U TPA®UKU
®dyukuuu.  OOmacTh  ompefereHUs W MHOXKECTBO  3Ha4YeHUH;rpaduk
byHKIHH, ToCTpOoeHHE TpadUKOB (PYHKITHUN, 3aJaHHBIX PA3JIMYHBIMHA CTIOCOOAMH.
CaoiicTBa GyHKIUM.
MOHOTOHHOCTBH,4€THOCTh,HEUETHOCTh,0TPAHUYEHHOC T, IEPUOTUIHOCTb.
[IpoMexyTku BO3pacTaHusi M yObIBaHUS, HaHOOJbIIEe W HAMMEHBIIEE 3HAUCHHUS,
TOUKHM IKcTpemyma. ['paduueckas mHTeprperanus. [Ipumepsl QyHKIIMOHAIBHBIX
3aBUCUMOCTEH B peajbHBIX MpoIleccax U SBICHUSIX. ApudMeTHUecKre Omepaiuu
HaJl QYHKITUSIMH.
Crnoxnast pyHkius (komnosuius). [lonamue o Henpepvl8HOCMU YHKYUU.
Oopatnbie pynkuumn. Obdnacms onpeoeiieHus u 001ACMb 3HAYEHUN 0OPAMHOL
@yuxyuu.l paghux oopammuou gyukyuu.

CmeneHHbze, nokasameJibHble, ﬂoeapuc]muqemue u mpucoHomenpudeckKue

dyuxyuu.
Obpamnvle mpueoHomempuiecxkue QyHKyuu



Omnpenenenust PyHKIUNA, UX CBOMCTBA U TpaduKy.

[IpeobpazoBanus rpadukoB. [lapanienbHblii TEPeHOC, CUMMETPUSI OTHOCUTEIHHO

OCell KOOpAMHAT M CHMMETPHS OTHOCUTEIBHO Haudaja KOOPAWHAT, CUMMETPUS

OTHOCHUTEJIBHO MPAMOMN Y = X, PaCTSKEHUE U CKATHE BAOJb OCEN KOOPAUHAT.
Ilpakmuueckue 3anamus

IIpuMepbl 3aBUCUMOCTEN MEXKIYy NEPEMEHHBIMU B pEaJbHBIX IPOLECCAX M3
CMEeXHBIX AucuuIuinH. Onpenenenne pyHkuui. [loctpoenue u urenue rpaukos
¢ynkuui. HWccnenoanue @ynxuuu. CBoilcTBa JIMHEWHOW, KBaJApaTUYHOM,
KyCOUHO-JIMHEWHOW W  ApoOHO-nuHeiHoW  ¢ynkumit. HempepbiBHbIE U
nepuoguueckue ¢pyHkuuu. CBoiicTBa M rpauku CHHycCa, KOCHHYCa, TaHT'€HCA U
koTaHrenca. Oopatueie GyHKUMU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE
¢yukuuu. IlpeoOpazoBanust rpaduka @yHkuuu. [apMmonHuueckue KoseOaHus.
IIpuknanHble 3a1a4n.

[lokazartenbHble, JorapupMUyYECKHe, TPUTOHOMETPUUYECKHUE YpaBHEHUS U
Hepasencmea.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IMocaenoBareabHocTn.  CrocoObl  3aJaHMsi U CBOMCTBA  YHCIOBBIX
nocJenoBaresnbHocTen. [ lonamue 0 npeoeje noc1e008amenbHOCMU.
Cywecmeosanue npedena MOHOMOHHOU 02paHu4enHou
nocnedogamenvrocmu.CyMMUpPOBaHHE
nocieoBaTesbHOCTeN. beckoHeuHOyObIBatoIIas reoMeTpruiecKast mporpeccus u ee
CyMMma.

IIpousBoanasi. IlorsTue o mNpou3BOJHONW (GYHKIHH,E€ TCOMETPHUCCKUU H
bU3UYeCKUICMBICI. YpaBHEHHUE KacaTenbHOU K Tpaduky ¢yHkmuu. [Ipons3BogHbie
CyMMBbI, pa3HOCTH, TpOU3BEIEHHUs, YacTHble. [IpOM3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIUN. [I[ppuMeHeHne mporu3BOTHOM K UCCIICIOBAHUIO (DYHKITUN U
MOCTPOeHUI0 TpadukoB. [IpouzeoonvleoOpamuou  QyHKyuu U  KOMHOZUYUU
@yHKyuu.

[IprMepsl UCHNONB30BAHUS NPOU3BOAHOM Uil HAXOXKACHUA HAWIYUIIETrO
pelIeHusl B MPUKIAIHBIX 3aJadax. Bropas mpou3BoaHas, €€ T€OMETPUYECKUN U
dusnuecknii cmpici. Haxoxnenne ckopocTu Al Tpolecca, 3a1aHHoro hopMyion
U TpauKOM.

IlepBooOpa3Hast u uHTerpaj. [IpuMeHEeHHE ONMPENEICHHOIrO HHTETpaJia JJIs
HAXOXJICHUAIUIOAAN  KpUBOJUHEWHOM  Tpanenuu. Dopmyna HproToHa—
JleitOnuma. [Ipumeps! mpuMeHeHusT HHTETpaa B (GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

YucnoBass NOCIE0BATENIbHOCTh, CHOCOOBI €€ 3aJaHusl, BBIYMCIECHHUS YJIEHOB
nocyenoBatenbHocT. [lpenen mnocnenoBaTenbHOCTH. beckoHedyHO yObIBaromias
reOMETPUYECKAsL IPOrPECCHUSL.



IIponsBoaHAasI: MEXaHUYECKUN U TEOMETPUYECKUN CMBICI IIPOU3BOIHOM.
VYpaBHeHue  kacarenpHOM B obOmem  Buae. IlpaBunma u  (opmysl
mupdepeHurpoBanusi, TaOIUMUA  OPOU3BOJIHBIX  3JIEMEHTapHBIX  (QYHKIUH.
HccnenoBanne pyHKIUU C MOMOIIBIO Mpon3BoaHON. Haxoxaenue Hanbosbliero,
HAaMMEHBIIETr0 3HAYE€HUS U SKCTPEMAJIbHBIX 3HAUEHUN (PYHKIIUHU.
Wurterpan u mnepBooOpasHass. Teopema HproTona—IJleitonuma. Ilpumenenue
MHTErpaja K BBIYMCICHUIO PU3NUECKUX BEJIMYUH U IIIOMIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHusn " CHCTEMBI YPaBHEHMH.
PanmonanbHble, MppalliOHANIbHBIE, I0KA3aTEIbHBIEN TPUTOHOMETPHUUECKHUE
YPaBHEHHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE PUEMBI UX pelIeHus (Pa3I0KeHUe Ha MHOKUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MMOJICTAHOBKA, TpaUUeCKUil METON).

HepasencrBa. PannonanbHble, MppalliOHANIbHBIC, I0KA3aTEIbHbBIE
umpucoHomempuieckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHUS.
Hcnonb3oBanue cBOMCTB U rpauMKoB (PyHKUUI NPU pelIeHUH YPABHEHUH U
HepaBeHCTB. Metoq uHTepBaioB.M300pakeHne Ha KOOPAMHATHOW IIOCKOCTH
MHOXECTBAPEIICHUM YPAaBHECHUN U HEPABEHCTB C JBYMs I[EPEMEHHBIMU U HUX
CUCTEM.

Ilpuknaousie 3a0auu
IIpuMeHeHne MaTeMaTUYECKUX METOMOB Ul PEILICHUSA COAEPIKATEIbHBIX 3a1a4 U3
pa3IMuYHBIX O0nacTel HAyKH U MPAKTHKU.
WNHuTteprperanys pe3ysbTaTa, y4eT peajlbHbIX OIPAaHUYCHUN.

Ilpakmuueckue 3anamus
Kopuu ypaBuenuii. PaBHOCMIBHOCTH ypaBHeHHU. I[IpeoOpasoBaHue ypaBHEHUH.
OcHOBHbIE TpHEMBI pEIICHUSI ypaBHEHUW. PemieHue cucTteM YypaBHEHUI.
Hcnonb3oBanue CBOWCTB M TpaduKoOB (DYHKIHMA I pEIICHUS YpaBHEHUU W
HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSTHOCTEM

Onemenmol KOMOUHAMOPUKU
OcCHOBHbIEC MOHSTUS KOMOMHATOPUKHU. 3aJlauyd Ha MOJACYET YKClia pa3MEIICHHH,
MEepEeCTaHOBOK, codyeTaHu. Pemienue 3amau Ha mniepebop BapuaHTOB. Dopmyna
ounoma Hprotona. CBoiicTBa OMHOMHUHANIBHBIX KO3(Q(UIIMEHTOB. TpeyroibHUK
[Tackans.
Inemenmuvl meopuu 8eposmuocmen
CoObITHE, BEPOSITHOCTH COOBITHSI, CJIOKEHHE WU YMHOXXEHUE BEPOSITHOCTEH.



llonsamue onesasucumocmu cobvimuti. JJucKkpemnas ciy4aunas 6eIuduna, 3aKon ee
pacnpeoenenusi. Yucnogvlie xapaxmepucmuku OUCKPEMHOU CIYYAUHOU GETUYUHDL.
llonsamue o 3axone b6onvbuiux yucei.
Onemenmsl mamemamuideckou Cmamucmury
[IpencraBnenne paHHBIX (TaOJMUIBI, JUArpamMMbl, TpaQuKH), e2eHepalbHas
COBOKYNHOCMb, 6blOOpKA, cpeoHee apugmemuueckoe, meouana. Illowamue o
3a0ayax MamemamuiecKou Cmamucmuxu.
Pewenue npakmuyeckux 3a0au ¢ npumeneHuem 6epoAmMHOCHHBIX MeMo008.
Ilpakmuueckue 3anamus

Ucropust pa3BuTuss KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATUCTUKHU U UX
poJib B pasNUYHBIX cdepax ueIOBEUECKOW Ku3HeaesTeNnbHOCTU. I[IpaBuia
KOMOUHATOpUKH. PelnieHne KOMOWMHATOPHBIX 3adad. Pa3MmerieHus, codyeTaHus U
nepectaHoBkU. bunom HerotoHa u tpeyronbuuk [lackans. [Ipukinanneie 3agaum.

Kitaccuueckoe onpenesieHre BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEMN, TEOpEMaA O
cymMMe BeposiTHOCTeW. Bpluncnenue BeposTtHocTel. [lpuknagneie 3amaym.
[IpencraBnenue yncnoBbIX NaHHBIX. [[puKkiIagHbIe 3a0a9H.

I'EOMETPUA
LIpsamvble u ni1ockocmu 8 npocmpancmee

B3anMHOE pacnonokeHue ABYX MpAMBIX B IMpocTpaHcTBe. [lapanminenbHOCTH
npsaMoil u T1iockocTu. [lapamnensHocTh miIockocTeil. IlepneHauKyISIpHOCTD
OpsMOM M TUIOCKOCTH. IlepneHauKynsp W HakJIOHHAs. YTOJI MEXAYy NpAMON H
IIJIOCKOCTBIO. JIByrpaHHbIii YIOJL. Yron MEXIY IJIOCKOCTSAMM.
[TepneHAMKYJISIPHOCTH ABYX IMJIOCKOCTEM.

['eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaJUICIBHBIA TEpPEeHOC,
CUMMETPHUSI OTHOCUTEIBHO MJIOCKOCTH.

[TapannenbHoe mnpoekTHpoBaHUE. [l1owades  Opmo2oHANbHOU  NPOEKYUU.
N3006pakeHne MpoCTpaHCTBEHHBIX QUTYP.

Mnoeoepannuxu

Bepmunbl, peOpa, rpanun MHOTOTpaHHHKA. Pazgepmia. MHoeoepaHHble Yeibi.
Buinyknvie muozoepannuku. Teopema Jiinepa.
IIpusma. Ilpsmas u naxnounaa npusma. IlpaBunbHas npusma. [lapannenenunen.
Ky6.
[Mupamuna. [IpaBunbHas nupamua. Y ceuennas nupamuaa. Terpasap. CummeTpun
B KyOe, B mapajuienenuriene, B npusme u nupamuae. Cedenust Ky0a, IpU3MBI H
MMAPAMU/IBI.

[IpencraBnenre 0 MpaBUIBLHBIX MHOTOIpaHHUKAX (TeTpa’iape, KyOe, oKTasiape,
noAeKadApe U UKocadape).

Tena u nogepxnocmu 8pawjeHus



Hunuaap u  koHyc. YceueHHbII KoHyc. OcCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasymwmias, pa3BepTka. OceBble CEUEHHS] U  CEUYCHUS,
NapajiyieIbHbIE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacatenbHas miockocTs K chepe.

H3mepenus 6 ceomempuu
O6meM u ero uzmepenue. MarerpansHas ¢popmysna oobema.
dopmynel 00beMa KyOa, MpsIMOYTOJIBHOTO TapauieNieuIe1a, TPU3Mbl, [IIHHPA.
®opmynbl 00beMa nupamMuabl U KoHyca. Dopmynbl IuIOmaaM NOBEPXHOCTEH
UIMHApPA U KoHyca. @opMyIibl 00beMa 1apa u miomaau cepsl.
[TogoOue ten. OTHOIIEHUS IUIOMIaAeH TOBEPXHOCTEH M 00BEMOB MOIOOHBIX TEJ.
Koopounamwi u eexmopeoi
[IpssMmoyronbHast (AexkapToBa) cCUCTEMa KOOPJAMHAT B mpocTpaHcTBe. Dopmyna
pPacCTOSIHUSI MEXAY BYMsI TOUKaMU. Y paBHEHUS c(Depbl, niockocmu u npsamol.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllOkKEHHWE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasiokeHue BEKTOpa MO HANpaBJICHUSIM. YTOJ
Mexay AByMsa Bektopamu. IIpoekumsi BekTopa Ha ocb. KoopauHaThl BEKTOpa.
CxangapHoe npou3BeCHUE BEKTOPOB.
Hcnonp3oBaHue KOOpPAMHAT M BEKTOPOB IMpPU PEIICHUM MATEMATHYECKUX U
NPUKJIAJHBIX 3a7a4.
Ilpakmuueckue 3anamus

[Ipu3Haku B3aUMHOIO PACHOJIOKEHUS NPSAMBIX. YTOJI  MEXIY MPSIMBbIMHU.
B3anmMHOe pacnonoxkeHue npsMbIX U MIockocTeil. IlepneHaukynsap u HakJIoOHHAs K
IUDIOCKOCTH. YTOJ MEXAYy TMpsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aHUMHOM
PaCIIOIOKEHUH NPSIMOI M TNIOCKOCTH. Teopema o Tpex nepneHauKyIspax.
[lpu3Haku © CBOWCTBAa MapajjieIbHbIX H TNEPHEHAUKYISPHBIX IIJIOCKOCTEM.
PacctosHne OT TOYKM 10 IUIOCKOCTH, OT MPSIMOW 10 IUIOCKOCTH, PACCTOSIHHE
MEXIYIUIOCKOCTSIMH, MEXIY  CKPCIIMBAOIIMMHUCSA  INPSIMBIMH, MEXITY
MIPOU3BOJIBHBIMU (DUTypaMH B IPOCTPAHCTBE.

[TapamienbHOE€ TPOEKTUPOBAHUE UM €ro CBOMCTBa. Teopema o naowaou
OpPMO2OHAILHOUNDOEKYUU MHOo20y2oabHUKa.B3auMHOe pacmoJIOKEeHUE
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buabl MHOrOrpaHHMKOB. Mx wn3oOpaxenus. CedeHus, pa3BEepTKU
MHOTOTrpaHHUKOB. [l1omaaes moBepxHOCTH. Buabl cuMMmeTpuil B MPOCTPAHCTBE.
CummMmeTrpusi Ted BpallleHHs] W MHOTOTPAaHHHMKOB. Bpluncienue rmomaned u
00BEMOB.

BekTopsl. [leiicTBus ¢ BekTOpamu. /[ekapToBa cucTeMa KOOPAMHAT B POCTPAHCTBE.
VYpaBHeHHE OKpPYXHOCTH, c(epbl, IUIOCKOCTU. PaccrosiHue MEXIy TOYKaMHU.
JlericTBUsL ¢ BEKTOpaMHM, 3aJaHHBIMU KoopauHaTtamMu. CKaJIIpHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOU U TIOCKOCTH. MICTIOIb30BaHKE BEKTOPOB



IPH JT0Ka3aTeIbCTBE TEOPEM
CTEPEOMETPHH.



1. TemaTn4eckoe NJIAHUPOBaAHUE

[Ipu peanuzanuu coaep:kanus o00IIe00pa3oBaTENbHON yueOHOU nuCIUILUINHBI «Maremartuka» B npeaenax ocsoenus OITOIT CITO mpodeccunu:
35.01.13. TpakTopHCT-MAIIMHUCT CETBCKOXO3SICTBEHHOTO MPOU3BOCTBA HA 0a3e OCHOBHOTO 0OOIIEro 0Opa3oBaHUs C MOJYYCHHUEM CPEIHEro
obmiero oopazoBanus — [ITIKPC o6bem 06pa3zoBaTenbHOM mporpamMmbl B 4acax coctasiset 310 gaca, Teopus — 206 4., npaktuka — 104 4.

XapakTepucruka ILnanupyembie
Ne Conepixanue yuegnoro marepuasia O6bem OCHOBHBIX BHJIOB [IeSIT€JIbHOCTH pe3yJibTaThbl ®DopMbI H METO/IbI
n/n 4acoB (o pasnesiaM coep:KaHuA (mpenMeTHBIE 3HAHMA; KOHTPOJISI
YueOHOH TUCHUNIUHBbI) npeaIMeTHbIe YMEHUs)
1 2 4
1 Kypc obyuenusn
Beeoenue 2 O3HaKkOMJICHHE C pOJbI0 MaTeMaTHKH B Hayke, Onpoc ycTHBbIH
TCXHUKCE, 3KOHOMMUKCE, I/IH(I)OpMaHI/IOHHLIX
TCXHOJIOTUAX U HpaKTH‘{eCKOﬁ JACATCIIbBHOCTHU.
O3HaKOMJIEHHE C oejiIMU U 3aja4aMi U3Y4YCHUSL
MaTeMaTHKH Mpu ocBoeHuu mpodeccuii CIIO,
3Ha4YeHHe MaTeMaTHUKK B BBIOPaHHOH npodeccun
Paznen 1.|Cooepicanue yueonozo mamepuana 10
PazButne |Pa3sBuTHE MOHATHA 0 YHUCJIE BoinosneHue apu@MeTnueckux IOeHCTBUH Haja|YMeTb Omnpoc ycTHbI (OCHOBHBIE
YHUCJIaMH, coyucrasa YCTHBIE H IMMCBMCHHBIC e B OnpeAciICHUss W TIOHATUA
NOHATHS O MpPHEMBL. bITOHATH pasnena 1,
yHeIe Haxosxnenne npuOnvKeHHbIX 3HAYEHUH BEMYNH | apu()METHIECKME JIEHCTBHSA | ApU(PMETHIECKUe

U IOrpeuIHoCTeN
OTHOCHUTEILHOM);
BBIPAKEHUI.
Haxoxnenue ommbOoKk B TpeoOpazoBaHUAX H
BBIUHCIICHUAX

BBIYHCIICHUN (aOCONIOTHON |
CpaBHEHHE YHCIIOBBIX

HaJ  4YHCIIaMH,  coueras
YCTHBIE W  IHCHbMEHHBIE
MIPUEMBIL;

e Haxonutp
MpUOMMDKEHHBIE  3HAYCHHSA

BEIIMYMH W TOTPEITHOCTH
BBIYHCIICHHH (a0COMOTHAS 1
OTHOCHUTEITbHAS);
o CpaBHHBAaTH YHCIIOBEIC

BBIPDAXKCHUA.

JOEHCTBUA C pa3INuHbIMH
YUCIIaMH)

Omnpoc MTUCHMEHHBIN
(MHOUBUIYyalIbHbIE
KapTOUKH, TPEHaXKePHl,
MaTpHYHbIE TECTBI,
KOHTPOJIbHBIE TECTBI,
CaMOCTOSITENTbHBIE PabOTHI)
OTtdeTr ©0 TpoaeNaHHOU
pabore (4TeHHE HOKIAIOB,
MpoBepKa TaONHIl, 3amuTa

TIPE3CHTAIINN)
Kontponpaas pabora ¢
JIOTTOJTHATENEHBIM
3aJ]aHAEM
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Pazpnen 2.
Kopnu,
CTelleHHn |
Jorapugpm

bl

Kopnu, crenenn u gorapugmsi

O3HakoMJIeHHE C TOHATUEM KOpHA N-H CTENEeHH,
CBOMCTBaMH PaJUKaJOB U MpaBUWJIAMHU CPaBHEHHUS
KOpHEil.

@®opMyTHPOBAHHME  ONPEICNCHUS KOpHI H
CBONCTB KOpPHEH.

BelunciieHne 1 cpaBHEHHE KOPHEH, BBHIIIOIHEHNE
MPUKUIKY 3HAUEHUS KOPHSI.

IIpeoGpa3oBaHne UYUCIOBEIX H  OYKBEHHBIX
BBIPAXKECHUIL, CONEePIKAINX paJUKaIbL.
BeinoiHeHne  pacueToB o dopmynam,
COJIep KaIIIM paauKaIbl, OCYIIECTBIISIS
Heo0X0/IMMBbIE MOJICTAHOBKH U MPEe00pa30BaHUsL.
OmnpenejieHHe PaBHOCWIBHOCTH BBIPAKEHUH C
paavKaIaMH.

Pemenne nppannoHalbHbBIX YpaBHEHUH.
O3HakoMJIeHHe C TIOHATHEM  CTENEeHH C
JIEMCTBUTEIBHBIM TT0Ka3aTeNeM.

HaxosxaeHue 3Ha4eHUM CTENEeHHU, UCIONb3ys TpU
HEOOXOJIMMOCTH MHCTPYMEHTANbHBIE CPEJICTBA.
3anuchIBaHue KOPHS N-1 CTENEHU B BU/I€ CTEIICHU
C IPOOHBIM TMOKa3aTeneM 1 Hao0OpOT.
®opMyJIHPOBAHUE CBOICTB CTEIIEHEN.
Bbrunciienne  creneHel ¢ palMOHAJIBHBIM
MOKA3aTeNeM, BBINOJIHEHHE TNPUKUIKKA 3HAYEHUS
CTEIEHU, CPAaBHEHHUE CTEIIEHE.

IlpeoGpa3oBaHue UHCIOBBIX U  OYKBEHHBIX
BBIPAXXCHUH, CONEPKAIIUX CTENEHU, IPUMEHSA
CBOICTBA.

Pemienne  mokaszaTenbHBIX ~— YpaBHEHUM U
HEPABEHCTB.

O3HakoM/IeHHe C TIpUMEHEHHEM KOpHEeH H

CTereHeln IpU BBIYHUCICHUU CPEAHUX, ACICHHUU
OTpPE3Ka B «30JI0TOM CEYECHUN.

BbinonHenne  1mpeoOpa3oBaHUIl  BBIPAKCHUH,
NpUMEHEHNE (POPMYIL,CBSI3aHHBIX CO CBONCTBAMHU
CTeTeHel u orapuMoB.

Omnpenesenne o0TacCTH JOMYCTUMBIX 3HAYCHHNA
Jorapu(pMIIECKOrOBBIPAKEHUSL.

Pemienne sorapuMUYecCKMX  ypaBHCHHH W
HEPaBEHCTB.

Bbluncienne  3HadeHWd — QyHKIMIA 1O
3HAYCHHUIO apTyMEHTa.

Hcnosnb30Banue CBOMCTB  GYHKIWH Ui

YMeTb
e Haxonurts 3HAYEHHUE
KOpHS, CTEIICHH,

norapudMa Ha  OCHOBE
OIIpEZIeICHNs], HCIONb3Ys
npu HEOOXOIMMOCTH
WHCTPYMEHTAJIbHBIE
CPEeZCTBa;

ITons3oBaTbes
NpUOTMKEHHOH  OLIEHKOH
npu MPaKTHYECKUX
pacyerax;

e BoinonHsaTh
peoOpa3oBaHus
BBIPA)KEHUIA, MIPUMEHSS
(hopMynbl, CBSI3aHHBIE CO
CBOMCTBaMH CTETeHEH,
norapu(mMoB;
Hcnonvzoeamyo
npuobpemennvie 3HAHUA U
YMeHUs 6 NpaKmuiecKkol
desamenvbHOCMU u
NOBCEOHEeBHOU HCUSHIL:

o Jlnis MIPAKTUYECKUX
pacdeToB 1o QopMymnam,
BKITFOYAst hopmybI,
cofieprKaIye CTETICHH,
pamuKansl W J0rapudMsl,

TIPUMEHSS pu

Omnpoc ycTHBIN (OCHOBHBIC
OIIpE/ICTICHUs , TIOHATUST U
TEOpPEMEBI pasfena 2)
Ormpoc MIUCHbMEHHBII
(MHAUBUYATbHBIE
KapTOYKH, TpEHaXKepHl,
MaTpHUYHbIC TECTHI,
KOHTPOJIbHBIE TECTHI,
CaMOoCTOsITeNIbHBIE PabOTHI)
.Otyer o0 mnpoaenaHHOU
pabote (YTEHHE JOKIAIOB,
MpoBepKa TaOJIUII, 3aluTa
MIPE3eHTalHH )
KonTtponbaass pabora ¢

JOITOJTHUTCIIbHBIM

3aJaHUCM




18

CpaBHCHUA 3HAYCHUH CTEIeHEH 1 J'IO]"apI/I(I)MOB.

HE0OX0NMOCTH
CIpaBOYHBIE MaTEpHANIBl U
npocTeimme
BBIYHCIIUTEIBHBIC

YCTpOMCTBa




Paznen 3.
IIpsimMbie 1
IJI0CKOCTH
B
NPOCTPaHC

TBE
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I[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
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O3HaKOMJIEHHEC AKCHOMAaMHU CTEPEOMETPHUH.
D opMyIHPOBKA " NpHUBeAeHUE
JI0Ka3aTenbCTB MIPU3HAKOB B3aUMHOTO
PAaCTIONIOKEHUS IPSIMBIX U TUTOCKOCTEH.
PacnosHaBanMe Ha uepTe)xax M MOAEISIX
Pa3IHMUHBIX cllyJaeB B3aMMHOTO
pacroyiokKeHHs MNpsIMBIX U IUIOCKOCTEH,
apryMeHTHPOBAHME CBOUX CYXICHUH.
DopMyTHPOBAHHE ONpPENEICHUH, MPHU3HAKOB
u CBOWCTB napajuIenbHbIX u
MEepHEeHIUKYIISPHBIX TUIOCKOCTEH, ABYTpaHHBIX
Y JIMHEHHBIX YTIIOB.

BbinosHeHHe TIOCTPOEHUS YIJIOB  MEXIY
NOpSIMBIMM, TpPSIMOM U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMM IO OIHCAHHUIO U paclo3HaBaHUe
UX Ha MOJIENSX.

IIpumeHeHnue MIPU3HAKOB 51 CBOICTB
PacloONOXKEHUST MNPSAMBIX M IUIOCKOCTEH IIpU
peIIeHUH 3a/1ay.

H300paxkenne Ha pHCYHKax u
KOHCTPYHpOBaHNE Ha MOJENSX
MEPIEHANKYISIPOB U HAKIIOHHBIX K INIOCKOCTH,
NPSIMBIX, MapayIeNbHBIX IIOCKOCTEH, YIJIOB
MEKAY MPSIMOH U TJIOCKOCTBIO U 0OOCHOBaHUE
MOCTPOCHHSI.

Pemenune 3a71a4 Ha
TEOMETPUYECKUX BEIUUMH.
OnucbiBaHHE pACCTOSHUSI OT TOYKH JIO
IUIOCKOCTH, OT HPSAMOI 10 TNIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXIy CKpEIIUBaIOUIUMUCS
OPSIMBIMH, MEXKIY IPOU3BOIBHBIMH (UTYypaMH
B IIPOCTPAHCTBE.

®opmyIHpOBaHHe | JA0Ka3bIBaHHE
OCHOBHBIX TEOPEM O pacCTOSHUSIX (TeopeM
CYIIIECTBOBAHMS, CBOICTBA).

H3o0paskeHne Ha UepTeXax U MOJEIIIX
paccTosiHHS ¥ 00OCHOBAHHE CBOUX CYKICHHM.
Onpeaesienne ¥ BbIYMCIEHHE PACCTOSHUN B
MPOCTPAHCTBE.

IIpumeHenune GopMysa 1 TEOpeM TUIAHIMETPHN
JUTSL peIIeHus 3a/1a.

O3HakoMJ/IeHHe C TIOHSATHEM MapauIebHOTO
MPOEKTHPOBAHUS U €r0 CBOMCTBAMU.

BBIYUCIICHHUC

Ymetb

e OmnuceiBaTh  B3aUMHOE
paCTIONIOKEHHST TPSIMBIX |
IUIOCKOCTEH B IPOCTPAHCTBE,
apaymeHmupoeamay ceou
cyorcoenust 06 amom
PACRONIOdCEHUU,

e lcnonk3oBaTh npu
penieHnu
CTePEOMETPUYECKUX  3a7ay
TIIIaHUMETPUYCCKUEC q)aKT])I u
METOIbI;

e [IpoBonuts
JIOKa3aTebHbIe
paccyxaeHus B xofe
pelIeHns 3a1a4.

e Pemartp
TUTAHUMETPHYECKIE u
pocTemyme
CTepEOMETPUIECKUE 3aJaun
Ha HaXOXKJCHUE

TEOMETPUIECCKUX BCIMYNH

(mmH, YTI0B)

Omnpoc ycTHBIN (OCHOBHBIC
ONpeNIeNICHUs , TIOHATUS |
TEOpeMEBI pasfena 3)
Ormpoc MIUCHbMEHHBIH
(MHAUBUIYATbHBIE
KapTOUKH, TPEHaXePHl,
MaTpHUYHbIC TECTBI,
KOHTPOJIbHBIC TECTBI,
CaMOoCTOsITeNIbHBIE PabOTHI)
Otyer o0 TpoaenaHHOU
pabote (YUTEHHE TOKIAIOB,

HpoBepKa TaOMNuII, 3aluTa
MIPE3eHTalHH )
KonTtponbaass pabora ¢

JOIMOJTHUTCIIbHBIM
3aJaHUECM




@®opMyJIUpPOBAHUE TEOPEMBI O IUIOLIAIN
OpPTOTOHAJILHOW MPOEKIIMK MHOTOYT'OJIbHUKA.
IIpumenenne Teopun Ui  OOOCHOBAHHS
MOCTPOCHUM U BBIUMCIICHUH.

AprymMeHTHPOBAHHE  CBOMX CYXIEHHH O

B3aMMHOM PAacCIIONOKEHUUITPOCTPAHCTBEHHBIX
¢uryp

Paznen 4.|Coodeprcanue yueonozo mamepuana 10

Kom6unar |KomOunaropuka N3yuenne npaBwia KOMOWHATODHKM M HMX | YMeTh pemarh mpocreiime |Onpoc yeTHbIN (OCHOBHBIE
[pYMEHEHHEe TP pPEelHICHUH KOMOMHATOPHBIX OIIpEICNICHNS , IOHATUSL U

opuKa B KOMOHHATOPHBIE 3a7a4n (opmye! pasziena 4)
Pemrenne KOMOWHATOPHBIX 3aJad METONOM  |METOIOM Iepebopa, a Takike|Omnpoc [HMCHMEHHBIH
niepebopa u 1o NPaBUIly YMHOKEHHSL. c T — (MHAMBHYATBHBIE
O3HakoMJIeHHe c HOHSITHAMHE KapTOYKH, TpPEHAXEPHI,
KOMOHMHATOPHKH: pa3MEIleHUsAMH,  |M3BECTHBIX GOPMYIT MaTpH4HbIe TECTHI,
COYETAHHAMH, TIEPECTAHOBKAMHU M (POPMYJIaMH KOHTPOJIbHBIE TECTHI,
JUISL UX BBIYMCIICHHUS. CaMOoCTOsITeNIbHbIE PabOTHI)
Oo0bsicHeHne W TpuMeHeHHe GopMys s Oryer 0O MPOJENaHHOMN
BBIYKCIICHHSI pa3MEINICHUH, MePEeCTaHOBOK | pabote (4TeHME JOKIAJIOB,
COoYeTaHHH NpH PEIICHAN 3a/1aY. NpOBEpKa TAOJHII, 3aMIUTa
OsnakomJienue ¢ OuHoMOM HbloToHa W TPE3EHTAIUH)
TpeyrojabHuKoM [lackaris. KonrponsHass pabora ¢
Perenue MpakTHICCKUX 3a1a4 C UCTIOIb30BAHHEM JIOTIOJTHUTETbHBIM
MOHSATHH W MPaBUI KOMOMHATOPHKH 3aJ[aHHEM

Cooepocanue yueonozo mamepuania 20




Paznen 5. KoopauHarbl M BEeKTOPbI O3HaKoMJIeHHe C TIOHSTHEM BEKTOpa. Ymers UCToNb30Bath | Onpoc yCTHBIN (OCHOBHBIE
H3yyeHnue 1eKapTOBOI CHCTEMbI KOOPANWHAT B ONpeNIeNICHUs , TIOHATUS |
Koopauna KOOpJIMHATHI W BEKTOPHI TIPU
MPOCTPAHCTBE, TIIOCTPOCHHE 110 3aJaHHBIM ¢dopmynsl pazaena 4)
TBI " KOOpAMHATaM  TOYeK W IUIOCKOCTEH, |pellieHnu MaTematudeckux u|Omnpoc MHCHMCHHBIH
HaXO0XJICHWE KOOPIMHAT TOYEK. (MHIUBUIYaTbHBIC
. TPUKIIAHBIX 3a/1a4
BEKTOPBI Haxosknenue ypaBHEHHI OKPYKHOCTH, Chepbl, KapTOYKH, TpEHaXKepHl,
TUTOCKOCTH. MaTpUYHbIE TECTBI,
Borumciienne paccTosSHUI MEXKITy TOUKAMH. KOHTPOJIbHBIE TECTHI,
H3yyenue CBOICTB BEKTOPHBIX BEJIMYHH, CaMOoCTOsITeNIbHBIE PabOTHI)
NPaBWI Pa3IOKEHHs] BEKTOPOB B TPEXMEPHOM OTyer © TpOAENaHHOM
MPOCTPaHCTBE, TpaBUII HaX O ICHUSI pabote (4uTeHHE JOKIAJIOB,
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MPaBHJI MpoBepKa TaOJIUII, 3aluTa
JEWCTBMH €  BEKTOpPaMH,  3aJaHHBIMHU MIPE3eHTalHH )
KOOpAMHATAMHU. Kontponbnaass pabora ¢
IIpumeHenne Teopuy NpU pelICHUH 3ajad Ha JIOTIOTHUTETBHBIM
JICUCTBHUS C BEKTOPAMH. 3aJJaHuEeM
N3yuyenune CKaJISIPHOTO TPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YpPaBHEHUs INPSIMOH |
TUTOCKOCTH.
IlpuMeHeHHe TEOPHHU MPH PELICHUU 33/1a4 Ha
JICCTBUS C BEKTOPaMU, KOOPAMHATHBIN METO/,
MPUMEHCHUCBEKTOPOB JIIsL BBIYUCIICHUA
BEJIMYMH YIJIOB U PACCTOSTHHM.
O3HakoMJIeHHe C JI0OKa3aTellbCTBAMH TEOpEM
CTEPEOMETPUH O B3aHUMHOM PAaCIOJIOKECHUU
NPSMBIX U IUIOCKOCTEH C MCIO0JIb30BaHUEM
BEKTOpPOB
Paznen 6.|Cooepicanue yueonozo mamepuana 46
OcHoBBI  |OCHOBBI TPUTOHOMETPHH H3ydeHue panaHHOTO METO/Ia U3MEPEHHUS YITIOB | YMETh Onpoc ycTHBIN (OCHOBHBIE
BpAIICHHS U UX CBSI3U C IPayCHONH MEPOM. 0 OIIpEeJICICHUsI , IOHITUST U
e Haxonuts 3HAYCHHS
TpUroHOME H300paskenne yrioB BpalleHHs HA OKPY/KHOCTH, A dopmyssl paszena 6)
Tpun COOTHECEHHE  BEIMYHHBI  yIJa C  €T0 | TPUTOHOMETPUYECKHX Omnpoc MUCHMEHHBI T
PacIoIOKEHUEM. N (MHAMBUIyaIIbHBIE
. | BBIpOXEHHMH Ha OCHOBE
®opmyaupoBanue orpeieeHni KapTOYKH, TPEHaXKEPHI,
. ONpeNieTICHNs, HCIIONb3Ys | MATPUYHBIC TECTHI,
TPUTOHOMETPUYECKUX  (GYHKIMHA IS yIJioB
KOHTPOJIbHBIE TECTHI,
npu HEOOXOAUMOCTH
MOBOPOTa M OCTPBIX YIJIOB MPSMOYTOJBHOTO CaMOCTOSITeNIbHbIC PA0OTHI)
WHCTPYMEHTAIIbHBIC OTtuer 0 mponENaHHOH
TPEYroJibHUKA U 00BSICHEHNE UX B3aUMOCBSI3H
pabote (4TeHHE JTOKIAOB,
CPE/CTBa;  TMOJb30BATHCS
IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX MpoBepKa TaOJuII, 3aluTa
. | TIPUOIMKEHHOW  OIEHKO# | IPE3EHTAINH)
TOX/ICCTB JUIS  BBIYMCICHUS  3HAYCHHU
Kontponpaas pabora ¢
TPUTOHOMETPUUECKHUX ()YHKIHIA IO OJJHOM M3 HUX JIOTIOTHUTEITBHBIM

3aJaHUEM




H3yyenune OCHOBHBIX ()OPMYN TPUTOHOMETPHH:
(hopMyIIBI CITOXKEHUS, YABOCHUS, TIPpeoOpa3oBaHus
CYMMBI TPUTOHOMETPHYECKNX (QYHKIHMHA B
NPOU3BENEHNE U TIPOU3BEIECHUS B CYMMY U
INPUMEHEHWE MpPU  BBIUKCICHUHM  3HAYCHUSA
TPUTOHOMETPHUYECKOT0 BBIPAXKEHHSI M YIIPOLLIEHUS
ero.

O3HakoOMJIeHHEe CO CBOWCTBAMHM CHMMETPHHU
TOYEK Ha eIMHUYHON OKPY)KHOCTH U IPUMEHEHHE
WX 7151 BBIBOZIa (pOpMyIT TIPHBEICHUS

Pemienne o ¢hopmynam u
TPUTOHOMETPUYECKOMY  KpYry  IpocTeHmunx
TPUTOHOMETPUYECKHUX YPaBHEHUH.

IIpumenenne  0OmMX  METONOB  pELICHUS
ypaBHEHUH (npuBeneHue KIIMHEHHOMY,
KBaJIpaTHOMY, MeTox Ppa3noKeHus Ha

MHOJKUTEINH, 3aMEHBI IePEMEHHOI) IPH PEIIeHNN
TPUTOHOMETPUYECKHUX YPaBHEHUH.
YMenne oTMedaTb Ha  Kpyre

IIPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB

pereHus

O3HakoMJ/IeHHe C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPHYECKHX (QyHKIUH.

N3zyuyenune olnpenencHuin apKCcuHyca,
apKKOCHHYCa, apKTaHreHca qHCIIa,
dbopMmynupoBaHre  uX,  HM300pa)keHHEe ~ Ha
€IMHUYHOM OKpY)KHOCTH, IIPUMEHEHUE MpU

pELIeHNnN ypaBHEHUI

Borumnciienne 3HaueHuit QYHKIHA 0 3HAYCHUIO
apryMeHTa.

OnpeesieHue MONOKEHNS TOUKH Ha TpaduKe 110
ee KOOpAHaTaM U Hao0O0poT.

O3HakoMJ/IeHHe C TIOHSTHEM HENpPEepBhIBHOMN
nepuogmdecko  GpyHKOMH, (OpPMYIHpOBAHHE
CBOICTB CHHyca M KOCHHYCa, ITOCTPOEHHE HX
rpaduKoB.

O3HakoMJ/IeHHe C TIOHATHEM TapMOHHYECKUX
KoneOaHWH W TpUMepaMH TapMOHHUYECKHX
KOJIeOaHHH JUIsl ONMCAHMS TIPOLIECCOB B (PU3UKE U
JIpyrux 00MacTsIX 3HAHUS.

O3HakoMJ/ileHMe C  TIOHSATUMEM  Pa3pbIBHOU
nepuogdecko  GpyHKOMH, (HOPMYITHpOBAHHE
CBOICTB TaHTeHCa M KOTAaHI€HCA, TIOCTPOCHUE MX
rpaduKoB.

IIpuMeHeHune CBOMCTB (YHKIMHI Ul CpaBHEHHS

npu MPAKTUICCKUX
pacuerax;

o BEIIOIHATH
npeoOpa3oBaHusL
BEIpaXCHUH, TIPUMEHSS
(opMysBI, CBA3aHHBIC CO
CBOHCTBaMU
TPUTOHOMETPHUICCKHUX
dhyHKIHH ;
Hcnonvzosams
NPUOTUdICEHHble  3HAHUSL U
YMeHUs 8  NPAKMu4eckou
oesmenbHoCmu u
N0BCEOHEBHOU HCUBHIL:

o Jlna

pacderoB 1o (dopmynam,

MPAaKTUYECKUX

BKJIFOUast (hopmybl,
cozepiKaliie
TPUTOHOMETPHYECKUE

(yHKIMK, TPUMEHSST TpU
HEOOXOIUMOCTHA
CIpPaBOYHbIE MaTEepPHANbl U
pocTeimme
BBEIYMCIUTEILHBIE

YCTpOIiCTBa.




3HAYCHUI TPUTOHOMCTPUICCKUX

ITocTpoenne rpauKoB

10 rpa)uKaM UX CBOWCTB.

GdhyHKIHH,

peUICHUS TPUT'OHOMCTPUICCKUX ypaBHeHHfI.

00paTHBIX

TPUTOHOMETPUUECKUX (PYHKUMI M omnpejerneHue

Beinoanenue npeodpazoBanusi rpaKoB

2 kypc o0yuyenusi-136 4.

Paznen 7.
DYyHKUNHU

U rpaguku
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DyHKUHMU U TpaduKH

IpUMepaMu 3aBUCUMOCTEN
HepeMeHHbIMI/I.

O3HakoOMJIEHHE C  TIOHSTHEM
oIpeieNieHIe MPUHAIIICKHOCTH

rpaduky GyHKIHH.
3aBHCHUMOCTH, BUJIa e rpaduka.
yepe3 Apyrue.
(hopmynHpOBaHHUE €TO.
Haxoxnenue obnactu
007acTH 3HaYeHUH (HYHKIUH

O3HakoMJIeHHE C

mporeccax U3 CMEKHBIX TUCIUTUTHH.

KYCOYHO-JIMHENHOM,

rpaduKoB.

HccaenoBanne QyHKIHH.

O3HakoMJ/IeHHe C TIOHATHEM MEepEeMEHHOM,

MEXY

rpaduka,

TOYKH

Onpenenenne 1o Qopmyne npocTeiinei
Boipa:kenue o ¢opmyne onHON nepeMeHHOM
O3HakoMJIeHHe C OmpeneleHueM (YHKITHH,
ONpEICNECHUsT |

pUMepaMu
(hyHKIIMOHAIBHBIX 3aBUCHMOCTEH B PEalIbHBIX

O3HakoMm./IeHHe c JIOKa3aTENbHBIMHU
paccyXIeHUIMH HEKOTOPBIX CBOICTB
TUHEHHOW W KBaJAPAaTHIHOM  (DYHKITHIA,
MIPOBEACHUE HUCCIIETOBAHUSA JIMHEHHOM,

IpOOHO-TMHEHHON |
KBaJpaTUIHOW (DYHKIWIA, TIIOCTPOSHHE WX

IocTpoenue u yreHue rpaduKoB (YHKITHIA.

YMerb

o Brpruucnate 3HAUYCHUA

(yHKIMKM 10 3aIaHHOMY
3HAQYCHUIO apryMeHTa IIpU
Pa3IHMYHBIX crocobax

3aaHus QYHKIUM;
e Ompenenatb OCHOBHBIC

CBOMCTBA YHCIOBBIX

(hyHKIHH,

WUTIOCTPUPOBAaTh HMX Ha

rpadukax;

e Crpours rpaduku
HU3Y4eHHBIX (hyHKIHH,
WIUTIOCTPUPOBATh o
rpaduky CBOWCTBa

3JIEMEHTapHBIX (HYHKINH;

Omnpoc ycTHbII (OCHOBHBIE
OIpCACICHUSA , IIOHATUA U
¢dbopmynsl pazaena 7)
Ompoc MTUCHbMEHHBIH
(MHOMBUIYyalIbHbIE
KapTOUKH, TPEHaXKePHl,
MaTpHYHbIE TECTBI,
KOHTPOJIbHBIE TECTBI,
CaMOoCTOsITeNIbHbIE PabOThI)
OTtuer o0 TpoaenaHHOU
pabote (4TeHHE JOKIAJIOB,
MpoBepKa TaOJIUII, 3aluTa
MIPE3EHTAIINN)
Kontponbuass pabora ¢

JOIIOJTHUTCIIbHBIM

3aJaHuEM




CocTaBjienne BUJIOB (QYHKIHMH TI0 JTaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 Ha DKCTPEMYM.

Beimonnenne npeobpa3oBaHuit rpaguka
dhyHKIIIN
H3yyenme  moHsATHA ~ oOpaTHOM  (yHKIWMH,

onpeseNeHre BHAAa W TIOCTPOCHHE Trpaduka
obOpaTHOM (YHKIMH, HAXOKICHUE e¢ 00JacTu
olpeieeH st U 00IacTH 3HAYCHHH.

IIpumenenne CBOJCTB dyHKIIMN npu
WCCIIEZIOBAaHUN YPAaBHEHWI M PEUICHHH 3a1ad Ha
IKCTPEMYM.

O3HaKoMJIeHHe C TIOHSTHEM CIOKHOW (QYHKIUH

e lcmonp30BaTh MOHSITHE

(QYHKIMU IS ONHCAaHUS |

aHam3a 3aBUCUMOCTH
BEJIMYNH;
HUcnonvzosamo

npuobpemenHvle 3HAHUS U
YMeHUsL 8 NpaKmu4eckou
desimenibHoCmu u
NOBCEOHEBHOU HCUSHU:

o Jlnsa OMHUCAHUS c
TIOMOIILIO dyHKIMH
pa3IUYHbIX 3aBUCUMOCTEH,
MPEACTABICHUS ux
rpaduyecky,

MHTEpIpeTan TpadrKoB.

Pazgen 8.
MHuororpa
HHUKH W
KpyIJble

TeJa
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MHOTOrpaHHUKH H KPYIJble Teja

Onncanue M XapakTepUCTHKA Pa3IMYHBIX
BU/IOB MHOTOTPAHHHUKOB, MEPEUHCICHHE HX
SJIEMEHTOB Y CBOWCTB.

H3o6pakenue MHOTOI'PaHHUKOB u
BBINIOJIHEHHE NTOCTPOEHUsI Ha U300paKCHUAX U
MOJIENSIX MHOTOTPaHHHUKOB.

BeruuciieHue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPaHCTBEHHBIX KOH(UTypaLusix,
apryMEHTHPOBaHUE CBOUX CYXKJCHUIL.
XapakTepucTHKa M H300pakeHHe CEUCHMS,
pPa3BepTKH  MHOTOTPAaHHUKOB,  BBIUHCICHHE
IUIOIIAIEH TOBEPXHOCTEM.

IMocTpoenne mpocTedmux cedeHHd Kyoa,
MPU3MBI, THPAMUBIL.

Ilpumenenue (akToOB W CBEACHUH U3

TUTAHUMETPHH.
O3HakoMJ/ileHMe C BUJAMH CHMMETPUMA B
MIPOCTPAHCTBE, (hopmynupoBaHue

ONpeAeNEHUI U CBOKCTB.
XapakTepucTHKA CUMMETPUH TeJ BpalleHHS

YMmers

e PacnosHaBaTh Ha
qepTekax U MOJEISIX
MPOCTPaHCTBEHHBIE
(hOopMBI; COOTHOCHTH
TpeXMepHBIE OOBEKTHI C UX
OIMCaHUAMH,
N300paKEHUAMIL,

e AHamM3UpOBaTh B
MPOCTEHIINX CITydasx
B3aMMHOE PACIIONIOKEHHUE
00BEKTOB B IIPOCTPAHCTBE;

e [300paxxaTh OCHOBHBIE
MHOTOI'PaHHUKH 1
KPYTJIbIE TEJa; BBIMOIHATH
YEPTEXKHU TI0 YCTIOBUSIM
3aay;

¢ Crpouts npocreiimme
ceueHms Kyo0a, TIPHU3MEI,
MTHPaMHUIbIL.

Onpoc ycTHBIN (OCHOBHBIE
OIpEeNIeNICHNS , IIOHATUS |

bopMysIbI paszzena
4)Ompoc MMUCHMEHHBIN
(MHOMBUIYyalIbHbIE

KapTOUKH, TPEHaXXePHl,
MaTpHYHbIE TECTBI,
KOHTPOJIbHBIE TECTBI,

CaMOCTOSITENIbHBIE PAOOTHI
OTtdeTr ©0 TpoaeNaHHOU
pabore (4TeHHE AOKIAIOB,
MpoBepKa TaONHIl, 3amuTa

MIPE3CHTAIINN)
Kontponsaas pabora ¢
JIOTTOJTHATENEHBIM
3aJ]aHAeM




U MHOTOTPaHHHUKOB.
IIpuMeHeHne CBOMCTB CHUMMETpUM IIpU
pelIeHnH 3a1a4.

Hcnonb3oBaHue MproOPETEHHBIX 3HAHUN IS
UCCIIEOBaHMs ¥ MOJAEIMPOBAHUSA HECIIOKHBIX
3a/1ad.

M300paskeHne OCHOBHBIX MHOTOTPaHHUKOB U
BBITNOJIHEHUE PUCYHKOB IO YCIOBHUM 33134
O3HakoM/IeHHe C BHIAMH Tell BpallleHHs,
(hopMynrpoBaHUe UX ONpPEeNIeHNI 1 CBOMCTB.
@DopMyTHPOBAHHE TEOPEM O CEUCHMHU IIapa
IUIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOW K
chepe.

XapakTepucTuka MW H300pakeHHe  Tel
BpallleHHs, UX Pa3BEePTKH, CEUCHHUSI.

Pemienne 3amay Ha TIOCTPOEHHME CEUEHMI,
BBIUMCIICHHE JUIMH, PpAacCTOSHUH,  YTJIOB,
miomanaeii. IlpoBemeHMe  0OKa3aTeNbHBIX
paccyXIeHUI IPU PELLICHUH 3a/1a4.
IIpuMeHeHHe CBOWCTB CUMMETpUM  IIpU
pelieHHH  3a7ad  Ha  Tela  BpAIlEHHs,
KOMOMHALIHIO TEJI.

N300paskeHne OCHOBHBIX KpYIJIBIX  Tell
BBINIOJIHEHHE PUCYHKA IO YCIIOBUIO 3a/1a4u
O3HakoMJ/IeHHe C TOHATHAMHU IUIOIIAAU U
00beMa, CBOMCTBaMH.

Pemienne 3a7a4 Ha BBIYHUCIIEHHE IUIOIIAAEH
TUIOCKUX ¢buryp c IPUMEHEHUEM
COOTBETCTBYIOIIMX (opMyn U (akToB U3
IUIAHUMETPHU.

H3yyeHne TeopeM O BBIUHCIEHHH OOBEMOB
MPOCTPAaHCTBEHHBIX TeJ, pPEIICHHE 3ajad Ha
npuMeHeHne (HopMyIT BBIYUCIEHHS 00HEMOB.
H3yyenne  ¢dopMmyn A BBIUHCICHHA
IUIOIIA/IE TOBEPXHOCTEH MHOIOTPAHHUKOB H
TEN BpPaIICHHUS.

O3HakoM/IeHHe C METOJOM BBIUHCICHHA
TUTOIIAI TIOBEPXHOCTH C(EpHI.

Pemienne 3amay Ha BBIUHCICHUE IUIOINAAEH

MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

e Brruucisate B
MPOCTEHIIINX CITydast
IJIOIIAIN U O0BEMBI
MHOTOTPaHHHUKOB U TEJ
BpAIllCHHS, UCTIONB3YS MIPH
HEOOXOUMOCTH
CIPaBOYHHKH H
BBIYMCIIUTEIBHEIE
YCTpOMCTBa

Pasnen 9
Hauana

MaTeMaTHu
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Havana maTeMaTH4YeCKOro aHajamn3a

O3HakoMJIeHHE c TTIOHATHEM YHCIOBOM
MOCIIEIOBATEILHOCTH, CIIOCOOaMH ee 3aJaHus,

BBIYHUCIICHUAMMU €€ YJICHOB.

Ymernb

Omnpoc ycTHBIN (OCHOBHBIC
OlpeNieNICHus , IOHATUS |
¢dopmyasl paszaena 9, 10)




YECKOro

aHaJIn3a

O3HakoMJIEHHE C ITOHATHEM mpejena
[TOCJIEI0OBATEILHOCTH.

O3HaKOMJIEHHE C  BBIYUCICHHEM  CYMMBI
OCCKOHEUHOr0 YHCJIOBOTO psjfia Ha IpUMEpe
BEIUMCIICHUS CYMMBI OCCKOHEYHO yOBIBAOIICH
TEOMETPUYCCKON TPOTPECCHUIL.

Pemenne 3a1a4 Ha nnprMeHEeHUE (POPMYIIBI CYMMBI
OecKOHEUYHO  yObIBarolled  TeOMEeTPUYECKOH

MpOorpeccuu
O3HakoMJIeHHe C TIOHSITHEM TTPOU3BOTHOM.
HN3yuenue " ¢opmynupoBanue ee

MEXaHWYEeCKOr0 ¥ TEOMETPHYECKOro CMbICIa,
M3y4EeHUE alTrOPUTMa BBIYUCICHUS TPOU3BOIHOM
Ha IpUMepe BBIYHUCIIEHNS MTHOBEHHOM CKOPOCTH U
YIII0BOT0 KO3 HUIMeHTa KacaTeIbHOM!.
CocTaBieHHe YpaBHCHHs KacaTeIbHOW B 0OIIEM
BUJIE.

YcBoenne MIPaBUII i depeHpoBaHys,
TaOJIMIBI TPOM3BOIHBIX dJIEMEHTAPHBIX ()YHKIHH,
npuMeHenue s quddepeHnupoBanus QyHKINH,
COCTaBJICHHS YPaBHEHHS KacaTeIbHOM.

N3ydyeHne TeopeM O CBSI3U CBOMCTB (PYHKUIUHU U
HPOM3BOIHOM, (OPMYIHPOBKA UX.

IIposenenue c MOMOIIBIO IIPOU3BOJHOM
uccreoBaHus QyHKIUH, 3aJaHHOH (HOpMYIIOH.
YcraHoBieHne CBsi3U  CBOMCTB  (yHKIMH U
MPOU3BOIHOM 10 MX rpaduKam.

IIpumeHeHue NPOM3BOAHOM s peLUEHMs 3ajad
Ha HaXOoXJCHUE HauOONbILEro, HaUMEHBILIETO
3Ha4YEHH U Ha HaXOX/IEHNE dKCTpeMyMa
O3Hakom/IeHHe C TIOHATHEM HHTeTpaia |
MepBOOOPA3HOM.

H3ydeHue mpaBuiia BEUYHCICHUS MEPBOOOpA3HON
u Teopembl Herorona— JleliOHuIA.

Pemienne 3amad Ha CBSI3b IEPBOOOpA3HOW U ee
TIPOM3BOJHON, BBIYUCIICHHE MEPBOOOPA3HOW IS
JAHHOW () YHKIIHH.

PemeHne 3amad Ha NpUMEHEHHE HHTETpaia st

BBIYHCIICHUA (I)I/I3I/I‘ICCKI/IX BCIINYMH U nnoma;[eﬁ

e Haxoauthb
NPOU3BOJAHbIE
3J1IeMeHTapHBIX
yHKMI;

e MHcnoan3oBarh

NPON3BOIHYIO s
HM3y4eHHA CBOIiCTB
¢yHknmii 1 mocTpoeHus
rpa¢uKoB;

e IlpumeHsaTb
NPON3BOHYIO s
MpoBeIeHMS
NPUOTHIKEHHBIX
BbIYHCJIEHUI, pemiath
3a1auM NMPUKIATHOTO
Xapakrepa Ha
HAXO0KICHHE
Han00J1b1Iero "
HaMMeHBILIero 3HAYCeHMI;
e Bprunciasare B
npocTedmmx cay4dasx
NPOM3BOHbIE "

HHTErpaJibl, ILUIOIA N
¢uryp ¢ ucnoap3oBannemM
HHTerpaJia.
HUcnonvzosamo
npuobpemenHvle 3HAHUA U

YMeHUs 6 NpaKmuiecKkoll

Ormpoc MIMCHbMEHHBIH
(MHIMBUIYaTbHBIC

KapTOYKH, TPEHaXepHl,
MaTpHYHbIC TECTBI,
KOHTPOJTbHBIC TECTBI,
CaMOCTOSTENIbHBIE PaOOTHI)
Otyer o0 TpoaenaHHOU
pabote (YTEHHE JOKIAIOB,

HpoBepKa TaONNII, 3aluTa
TIPE3eHTaIHH )
KonTtponbaast pabora ¢
JIOTTOJTHUTENbHBIM
3alaHUEM




odesimenvHocmu u
NOBCEOHEBHOU HCUZHIU.

o Jlna

HPUKIAOHBIX 300aY, 6 MOM

peuienus
yucne COUUATbHO-
IKOHOMUUECKUX u
duzuueckux, Ha
Haubonvuwee u
Haumenbuiee  3HAYEHUs,

Ha Haxoxcoenue

CKopocmu u yCKopenus.

Paznen 10.
JIeMeHThbI
TEOPUH
BEPOSITHOC
Tel "
MaTeMaTH
yeckoil
CTATUCTHK

n
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DJIeMeHTBI TeopuHu BepoOsSITHOCTell

MATEeMATH4YeCKOil CTATUCTHUKH

H3y4yenne  KIaCCHMYECKOTO  OMpPENENIEHUs
BEPOATHOCTH, CBOMCTB BEPOATHOCTHU, TCOPEMBI
0 CyMME BEPOSITHOCTEM.

Paccmotpenue IPUMEPOB

BBIYUCIICHUSA
BEPOATHOCTEM.

Pemienne 3a7ay Ha BBIUMCICHHE BEPOSATHOCTEH
COOBITHIA

O3HakoMJ/IeHHe C TIPEACTAaBICHUEM YHCIOBBIX
JAHHBIX U UX XapaKTEPUCTHKAMH.

Pemienne mpakTHUecKux 3amad Ha 00paboTKy
BBIYHCIICHHE ux

YHUCIOBBIX JaHHBIX,

XapaKTEPUCTUK

YmMmeTs BBIYHCTISITh B
IIPOCTENIINX ciryJasx
BEPOSITHOCTH  COOBITUH Ha
OCHOBE IIOJiCUeTa  dYHCIa
HCXOJIOB

Hcnonvzoeamyo

npuobpemennvie 3HAHUA U
YMeHUs 6 NpaKmuiecKkol
desamenvbHOCMU u
NOBCEOHEeBHOU HCUSHIL:

e Jlnsg aHanusza peanbHBIX
YHCIIOBBIX JIAHHBIX,
NIPE/ICTABICHHBIX B BHAE
JarpaMm, rpadukoB

e Amamm3a  WHpOpPMAIUH
CTaTHCTHYECKOTO

xapakrepa.

Omnpoc ycTHbII (OCHOBHBIE
OINpCACIICHUSA , IIOHATUA U
¢dopmynsl pazaena 11)
Ompoc MUCHbMEHHBIH
(MHOMBUyalIbHBIEKAPTOUK
u, TpEHaXKepHl,
MaTpHYHbIE TECTBI,
KOHTPOJIbHBIE TECTBI,
CaMOCTOsITeNIbHbIE PabOThI)
OTtuer O TpoaenaHHOU
pabote (4TeHHE JOKIAJIOB,
MpoBepKa TaOJIUII, 3aluTa
MIPE3EHTAIINN)
Kontponbnuass pabora ¢
JOTIOJTHUTENBHBIM
3aJaHHEM




Pazgen 11.
YpaBHeHu
s u
HEpaBeHCT

Ba
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YpaBHeHHs U HEPABEHCTBA

O3HakoMJIeHHE C TPOCTEHIINMU CBEJEHUSIMU
0 KOpHSX anreOpandecKux  ypaBHEHHH,
MOHATHSIMM ~ UCCIENOBAaHUS YpaBHEHUH U
CHCTEM ypaBHEHHUIL.
Hzydenue TEOpUU
YpaBHEHUH U €€ IPUMEHEHUSI.
IToBTOpEeHMe 3amucH peleHus CTaHAAPTHBIX

PaBHOCUIIBHOCTHU

YpaBHEHHH, NPUEMOB npeoOpa3oBaHUsA
YpaBHEHHH ISl CBEJEHHS K CTaHIapTHOMY
YpaBHEHHIO.

Pemenne panmoHaJ bHBIX, HPpalMOHAIBHBIX,
MOKa3aTeNbHBIX M TPUTOHOMETPHYECKHX
YpaBHEHHH U CHCTEM.

Hcnonb3oBanme  CBOMCTB ¥ rpaduKoB

(hyHKIMH 1S peleHys ypaBHEeHUH.
IloBTOpEeHHE OCHOBHBIX IPUEMOB pELICHHS
CHCTEM.

Pemienne ypaBHEHMI C IIPUMEHEHHEM BCEX
npueMoB  (pa3ioKeHHs Ha  MHOXHTEINH,
BBCACHHA HOBBIX HCU3BCCTHBIX, NMOACTAHOBKH,
rpa)MIecKoro MeTosa).

Pemenne cucreM ypaBHEHUH C PUMEHEHHEM
Pa3IHMYHBIX CTIOCOOOB.

O3HakoM/IeHHEe C OOIMMH  BOIpPOCAMHU
pelIeHUsl HEpPaBEHCTB U HCIOIb30BaHUE
CBOMCTB U rpaukoB (YHKIHMHA [PU PELICHUH
HEPaBEHCTB.

PemeHne HEpaBEHCTB U CHCTEM HEPABEHCTB C
MPUMEHEHUEM PA3IHMYHbIX CIIOCOOO0B.
IIpumMeHeHne MaTeMaTHYECKMX METONOB I

pEIICHUs COAep KATENbHBIX 3aJad U3 PasIHYHBIX
o0racTeif HayKH U TPAKTHKH.
HuTepnipeTupoBanue pe3ylbTaTOB C  y4eTOM

peanbHBIX OrpAaHUYECHUI

YMmerb

e Pemarth panmoHaJbHEIE,
MOKa3aTeNbHBIE,
norapupMuyecKue u
TPUTOHOMETPUUECKHE
YpaBHEHHsI, CBOJSIIUECS K
JIMHEHHBIM W KBaJpaTHBIM,
a TaKKe aHaMTUYECKHe
HEpaBEHCTBA U CUCTEMBI;

e lcnonk3oBaTh
rpaduyecKuii MeTOJ
pellleHHs  ypaBHEHHH W
HEpaBEHCTB;

e 11300paxars Ha
KOOPAMHATHOM IIOCKOCTH
pelieHus YPaBHEHHUH,
HEPABEHCTB U CHUCTEM C
JIByMsI HE3BECTHBIMU;

e CocraBmaTe © pemIaTh
ypaBHEHHs U HEpaBCHCTBA,
CBSI3BIBAIOILIUE
HEW3BECTHBIC BEIWYHMHBI B
TEKCTOBBIX (B TOM 4HCIIE
MIPUKJIATHBIX) 3a/1a9aX;
Hcnonvzosamy
npuobpemennvie 3HAHUAL U

YMeHUs 6 NpaKmuiecKkoll

Omnpoc ycTHBIN (OCHOBHBIC
ONpeNIeNICHUs , IOHATUSL |
(dopmyiel paznena 12)
Ormpoc MIUCHbMEHHBIH
(MHAUBUIYATbHBIE
KapTOYKH, TpEHaXKePHI,
MaTpUYHbIE TECTBI,
KOHTPOJIbHBIE TECTBI,
CaMOoCTOsITeNIbHBIE PabOTHI)
Otyer o0 TpoaenaHHOU
pabote (YUTEHHE TOKIAIOB,
MpoBepKa TaOJIUII, 3aluTa

MIPE3eHTalHH )
Kontponbnaass pabora ¢
JIOTIOJTHUTENbHBIM
3alaHUEM




oesmenbHOCmu u
Nn0BCEeOHeBHOU JHCU3HU

e Jlns  mocTpoeHUs U
HCCIIEIOBAHMS
MpOCTEHIINX

MaTEMaTHYECKUX MOMCIEH.

Bcero uacos

3104




Y4eOHO-MeTOAUYECKOE U MATEPUATbHO-TEXHUYECKOE
o0ecrneyeHue NMPOrpaMMbl Y4eOHOH TUCUMILIUHBI.
PexoMenayemasi qureparypa: 1Jisi CTYJA€HTOB,
npenojaaBarteJieii, HHTEPHET-pPecypPChl

OcBoeHKe MporpaMmbl Y4eOHOM NTUCHUIUIMHBI «MareMaTuka» MPOUCXOIUT B
y4eOHOM KaOHWHETe.

[lomemenne  kaOuHera  yhoBieTBopser  TpeOoBanusiM  CaHUTapHO-
snuaeMuoornueckux npasui u HopMatuBoB (CanlluH 2.4.2 No 178-02) u ocHamieHo
TUTIOBBIM 00OpY/JOBaHWEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIIE
CHIeUAIM3UPOBAHHON yueOHON MeOenbl0 U Cpe/cTBaMU OOY4EeHUS, JOCTATOYHBIMU
JUTSl BBITIOJIHEHUSI TPEOOBaHUM K YPOBHIO MTOJATOTOBKH 00YYarOIIUXCHI.

B kabunere wumeercs  MyIbTUMEAUNHOE  000pYyJOBaHUE, MOCPEICTBOM
KOTOPOT'0  Y4YaCTHHKH  0Opa3oBaTeIbHOTO IMpoIecca MOTYT IPOCMaTPUBATH
BU3yaJIbHYI0 ~ WH(OpMamuioo MO  MaTeMaTUKe,  CO37aBaTh  MPE3EHTAaIHH,
BUJIeOMAaTepHUabl, HHbIC JIOKYMEHTHI.

B cocTtaB yueOHO-METOANYECKOTO U MAaTEPHATBHO-TEXHHUYECKOTO 00ECIICUCHMS
nporpaMMmbl  ydeOHOW — nucuuiuinHel  «Maremaruka: anrebpa M Hadana
MaTEMaTUYECKOT0 aHaJIN3a; TEOMETPUS» BXOISAT:

* MHOTO()YHKITMOHAJIBHBIN KOMIUIEKC MPEro/1aBaTers;

* HaMAAHbIE TMOCOOMS (KOMIUIEKTHI Yy4YeOHBIX TaOJuI], IUJIAKaTOB, IOPTPETOB
BBIIAIOIINXCS YUCHBIX-MATEeMaTHKOB U Jp.);

* UTHPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT TEXHHUYECKOH [TOKyMEHTallid, B TOM 4YHUCJE TMacrmopTa Ha CpeACTBa
oOy4YeHHUsI, MHCTPYKIIUHU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN (POHI.

B 6ubnuoreunslit GoHA BXOIAT YUeOHUKH, YI€OHO-METOAMUECKUE KOMITJIEKTHI
(YMK),o6ecmneunBatoiire 0cCBOeHHE Y4eOHOU AUCITUTUIMHBI «Matemaruka: anreopa u
Hayajlla MaTeMaTUYeCKOr0 aHalin3a; TEeOMETPHs», SHIMKIIONEINU, CIPABOYHUKH,
Hay4YHas, HAy9HO-TIOMYJIsipHasl JIUTepaTypa Mo MaTeMaTHKe.



3. YCJIOBUS PEAJIM3ALIUU YUYEBHOH
JTUCHOUIIINHBI

3.1 TpeOoBanuds K MHHMMAJBHOMY MAaTepPHAJIbHO-
TEXHHUYECKOMY 00ecCIe4eHHn 10

Jns peanuzanuu nporpamMmbl  yueOHou aucuuiuinael MATEMATUKA
UMEeTCS B HUIMYNY YICOHBIH KaOWHET MaTeMaTHKH.

[lomemienne kabuHeTa  yAoOBIETBOpseT TpeOoBaHusiM  CaHUTapHO-
ANUAEMHUONIOTHYECKUX mpaBuwil U HopMmaTuBOoB (Canllun 2.4.2 Nel78-02) u
OCHAIIIEHO THUITIOBBIM OOOPYJOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHHUSX, B
TOM YHUCJIC CICHHAIM3UPOBAHHOW y4eOHOW MEOENbI0 W CpeICTBAaMHU OOYyYCHWS,
JOCTaTOYHBIMHM  JIJIT  BBITIOJTHCHUS TPEOOBAaHUH K  YPOBHIO  IMOATOTOBKH
o0yJarommxcs.

B xabunete umeercs:

Pabouee MmecTo nmpemnoaBaTesi.

PabGouune MecTa oOyuarommxcs - 25 MecT.

TCO: koMnbIOTEp, TPOCKTOP, IKPaH, MYJIbTUMEIUINHBIC PE3CHTAIUH.

Hunaktuyeckuit MaTepuai (Ha OyMa>KHBIX U DJIEKTPOHHBIX HOCUTENISX ).

B Oubnuoreunbii (GoHm BXOmAT YYEOHHKH, YIEOHO-METOIUYECKHE
koMiuiekTel (YMK), oOecneuuBaromiue OCBOCHHE YYEOHOW JTUCIUIUIMHBI,
PEKOMEHIOBAHHbBIE WJIU JIOMYIIEHHBIEC NIl UCIIOIB30BaHMS B MPOQPECCUOHATBHBIX
00pa30BaTENbHBIX OPTraHU3AIUAX, PEATUIYIONIUX 00pPa30BATEIBHYIO MPOrPAMMY
cpeaHero ooOmero oOpa3oBaHHS B TIpejeiax OCBOCHHS 00pa30BaTelbHOM
mporpaMMbl Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHus.

bubnuoTteunsii (QOHI OMONHEH DSHIMKIONEIUSIMH, CIPABOYHHUKAMH,
HAY4YHOW W HAYYHO-TIONMYJAPHOM JIMTEPATypOM IO BOIPOCAM HMCTOPHUYECKOTO
oOpa3oBaHHUs.

B mpomecce ocBoeHus mporpaMmbl y4eOHOW AUCHUIIIMHBI MareMaTuka
CTYJI€HTHI UMEIOT BO3MOXXHOCTH JOCTYIAa K AJIEKTPOHHBIM YYEOHBIM MaTepuaiaM
0 TIPEMETY, UMEIOIIUMCS B CBOOOTHOM JOCTYTIE B ceTH VHTEepHET (371€KTPOHHBIM
KHHUTaM, MMPaKTUKyMaM, TECTaM | JIp.).

3.2 UndopmanmnonHoe obecriedueHre 00ydeHust

Jlns  peanuzanmu  mporpaMMbl  OMOTMOTEUHBIM (OHI 00pa3oBaTEIbHON
OpraHW3alid WMEeT TICYaTHBIE WM DJJICKTPOHHBIE oOOpa3oBaTelIbHBICE U
WHOOPMAITMOHHBIE  PECYpPChl,  PEKOMEHIYEeMBIX IS  HWCIOIh30BAHUA B
00pa30BaTeIHLHOM MPOIIECCE.



OCHOBHBIEC HCTOUHUKH:

1. AranacsH JI.C. u np. MaTtemaTuka: anredpa 1 Hayajla MaTEMaTHYECKOTO

aHanu3za, reomerpus. ['eomerpus. 10-11 xn, IIpocsemenne, 2020

2. bammakoB M.M. Maremaruka: airebpa M Havaja MaTE€MaTHYECKOTO

aHanusa. ['eomerpus. 3agauHuk, nznarenbckui ueHTp "Axanemus", 2020

3. bammakor M.M. Maremaruka: anrebpa W Hayajgo MaTeMaTUYECKOTrO

ananusa. ['eomerpus. YueOHuk, nuznarensckuii nentp "Axagemus", 2020

4. bappun W.U. «MartemaTtuueckuii aHaiau3. YUeOHUK W TPAKTUKYM IS
CITIO. M. - KOpaiit, 2020.

5. boromonoB H.B. Ilpaktudeckue 3aHATHS 10 MaTeMaTHKe; y4eOHOE
nocobue Mo mareMmaTHKe ISl CPEeJHUX CHEIHalbHBIX y4eOHBIX 3aBeleHHM.- M.
Bricmias mkoma, 2020.

6. MBames-MycatoB O.C. «Teopus BepOATHOCTEM M MareMaTH4ecKas
cTaTucThKa. YueOHuK u npaktukym aist CI10. M. - FOpaiir, 2020.

7. Kauenorckuit M.U. u ap. (mox pen.I'.H. fAkoBneBa) Anredpa (B 2 4acTsx).
M.- Hayka, 2021

8. Kauenorckuit M.U. u ap. (mox pen.I'.H. fxomnera) I'eometpusi. M.-
Hayka, 2021

9. TatapuukoB O.B. DnemMeHTh TUHEHHON anreOpbl. YUEeOHUK U MPAKTUKYM
st CITO. M. - FOpaiit, 2021.

10.ITonoB A.M. Teopusi BEpOATHOCTEH M MaTeMaTUyecKas CTaTUCTHUKA.
VYueonuk nis CI1O. M. - FOpaiit, 2021.

I[OHOJ'IHI/ITG.HBHI)IC HCTOYHHUKMH:

1. Mopakouu A.I'., CemenoB I1.B. MartemaTtuka: anrebpa u Hadana
MaTEMaTUYECKOT0 aHallu3a, reoMeTpusa. Anredpa W Hayalla MaTeMaTUYeCKOTO
aHanuza. B 2 4. 10-11 k. [Ipocsemienue.

2. AmumoB  IIILA. wm np. Maremaruka: anrebpa u  Havasa
MaTEMaTUYECKOTO aHalnu3a, reoMeTpus. Anredpa W Hayala MaTeMaTHYeCKOTo
aHanm3a (0a30BbId 1 yriayOneHHsI ypoBan).10—11 kmaccer. M., 2020.

3. bamvakos M.M. Maremaruka: KH. IS [PEeNoAaBaTelis: METOM,
rmocodbue. M., 2020.
4, bammvakos M.U., Ilpirano III.M. Meroandeckoe ImocoOue s
noarotosku k EI'D. M., 2020
4, Paznartounblii  maTepual s paboThl HA YPOKE M0 BCEM TeMaM
Kypca
S. MynbTrMeauiiHOE O00ECIeYeHUEe TEOPETUUYECKOTO MaTepHaa:

MPE3CHTALNH, PJIEKTPOHHBIC IIAKATHI
6. KonTtponupyromue MmaTepruaibl O TUCIUATLINHE

DJIeKTPOHHBbIE U3AaHUs (JJIEKTPOHHbIE peCypcChl):
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