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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma yueOHOTrO nmpeAMeTa «MaTeMaTukay (Jajnee — «MaTeMaTuKay) NpeaHa3HaueHa Jis
M3yYeHHs] MaTEMAaTUKU B TPOQecCHOHaIBHBIX 00pa3oBarenbHbix opranmzanusx CIIO, peanu3zyromux
o0pa3oBaTeNpHyI0 MPOrpaMMy CpeaHEero o0iiero oOpa3oBaHUs B IMpeJesiax OCBOCHHS OCHOBHOM
npodeccuoHanbHON o0pa3zoBaTenbHol mporpamMMbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro
obOpazoBanus 1o cneruainbHocTH 21.02.04. «3emiaeycTpoicTBOY.

[Tporpamma pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

- @I'OC COO_(ITpukaz MunuctepcrBa obpa3zoBanus u Haykd PD ot 17 mas 2012 . N 413 "O6
YTBEp)KACHUH (PeepabHOTO TOCYIAapCTBEHHOTO O0pa30oBaTeNbHOTO CTaHAapTa CPEIHEro OOIIero
oOpazoBaHus" (C U3BMEHEHUSMHU U JTONOJHEHUIMH OT 29 nekadps 2014 ., 31 nexadps 2015 r., 29 utons
2017 ., 24 centsa6ps, 11 mexkabps 2020 r), C y4eTroM NPUMEPHON OCHOBHOW 00pa3oBaTeILHOM
porpaMMbl  CpelHero oOmiero ooOpaszoBaHus (pemeHue ¢GeaepaJbHOr0  Y4eOHO-METOAMYECKOTO
00beaMHEHUS 110 001EeMy 00pa30BaHHUIO - MPOTOKON OT 28 mroHs 2016 1. Ne 2/16-3).

- ¢ yueToM paboyeii mporpaMMbl BocuTanus o crernuanbHocT 21.02.04. «3eMineycTpoicTBOY.

Copepxanue nmporpamMmsl «MaTemaTiKay HalpaBJIEHO HA JOCTHIKEHHUE CIEAYIOIIMX LeJlei:
e oOecrneueHue chOPMUPOBAHHOCTH MPEJICTABICHUHA O COMATBHBIX, KYJIbTYPHBIX H HCTOPHIECKUX
(akTOopax CTaHOBJICHHUS] MATEMATHKH;
e obecrieyeHue CHOPMHUPOBAHHOCTU JIOTMYECKOIO, AJITOPUTMUYECKOIO UM MaTeMaTHYeCcKOro
MBIIILICHNUS,
e oOecrieueHue C(HOPMUPOBAHHOCTH YMEHUH TMPHUMEHATh TOJXYYEHHBIE 3HAHUA NpPU PEUICHUU
pa3JIMYHBIX 3a/1a4;
e oOecrnieueHre COPMHUPOBAHHOCTHU IMPEJICTABICHUN O MaTeMaTHUKE KaK 4acTU OOLIeYeI0BEeYEeCKOM
KYJIbTYpBI, YHUBEPCAIBHOM S3BIKE HAYKH, I1I03BOJIAIOIIEM ONKCHIBATH U U3Y4YaTh PEAIIbHBIE IIPOLIECCHI
U SIBJICHHUSL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «MATEMATHUKA»

MaremaTrka sBiseTcsl (yHAaMeHTaIbHONW 00Ieo0pa3oBaTeNbHOW  AUCLUUIUIMHOW €O
CIIO’KUBIIMMCSI yCTOWYHBBIM CO/ICPI)KaHUEM U OOIIMMHU TPEOOBAHUSIMHU K TIOJATOTOBKE 00YYAFOIIINXCS.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3AIMUAX, PEATU3YIOIUX 00pa30BaTeIbHYIO
nporpaMMmy cpeaHero ooOmiero o0pazoBanus B npenenax ocBoeHust OIIOII CITO na 6aze oCHOBHOrO
ob1iero o6pazoBaHus, U3yUYeHHE MAaTEMAaTUKU UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT NMPOpuUIIs
po¢eCCHOHAIIBHOTO 00pa30BaHU.

IIpu ocBoenun cneunansHocteit CIIO TexHumyeckoro npodmiss NpodeccHOHANTBHOTO
oOpa3oBaHHs MaTeMaTHKa W3ydaeTcsi Oojiee yriayOieHHO, Kak mpoduibHas ydeOHas NUCIHUILUIMHA,
YUUTHIBAIOIIAsl CHEU(UKY OCBAaUBA€MbIX CIEIHATBHOCTEH. OTO BbIpaXXaeTcsi B COJEPKAHUU
00y4eHHs, KOJHMYECTBE YacOB, BBIICISIEMBIX HAa M3YYEHHE OTICIBHBIX TEM MPOTPAMMBI, TIIyOWHE WX
OCBOGHHUSI CTYJCHTaMH, O0bEME U XapakTepe MPAaKTUYECKUX 3aHATUN, BHUAAX BHEAYJAUTOPHOMN
CaMOCTOSITENTbHON pabOThI CTYIEHTOB.

OO01mue 1eny n3y4eHuss MaTeEMATHKHU TPATUIIMOHHO PEATU3YIOTCS B YETHIPEX HAPaBICHUSX:

1) obmiee npeAcTaBieHUE 00 UASTX M METOJaX MAaTEMAaTHKU;

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnameHre HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSIMU H YMEHUSIMH,

4) BociUTaTeIbHOE BO3/IEUCTBHE.

[Ipopunmzanus 1ened MaTeMaTHYECKOTO O0pa3oBaHUS OTpa)XkaeTcs Ha  BbIOOpE
MIPUOPUTETOB B OpPraHM3alluM Y4eOHOH AEATeNbHOCTH oOydarommxcs. s TexHudeckoro mpoduiis
poeCCHOHAIBHOTO 00pa30BaHUsI BBHIOOp IIEJeH CMeIaeTcs B TMparMaTUYeCKOM HaIlpaBJICHUH,
MPeyCMATPUBAIONIEM YCHIIEHHE W PACIIMPEHHE MPUKIAAHOTO XapaKTepa W3YYCeHUS MaTeMaTHKH,
MIPEUMYIIECTBEHHON OPUEHTALINN Ha aJITOPUTMHYECKHUM CTUIIb MIO3HABATEIbHON JAEeSITEIbHOCTH.



W3yuenne wMaTeMaTHKu Kak mNpoduiabHON o00mieobpa3oBaTrenbHOl yueOHON JUCHUIUIMHBL,
YUHUTBIBAIOIICH crieluuKy ocBanBaemMoil cryaentamu criennanbHoctu CI1O, obecneunBaeTcs:

e BBHIOOPOM pa3IMYHBIX MTOJIXOJ0B K BBEACHUIO OCHOBHBIX HOHSTHIA;

e (dopmupoBaHuMEM CcHCTEMBbI Yy4YeOHBIX 3aJaHui, oOecneumBaromux dS(PPeKTUBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e oOoramieHueM CHEKTpa CTUJIEeH y4eOHOW JEATEIbHOCTH 3a CYET COTJIACOBAHUS C BEAYIIUMHU
NS TeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOPaHHON CIIEUAIBHOCTH.

[IpodubHas cOCTaBIAIONIAs OTPAKACTCA B TPEOOBAHUAX K MOJTOTOBKE 00yJarOINXCs B YaCTH:

e 00wmel cucreMbl 3HAHWN: COJEp)KATENbHbIE IPUMEpPbl HCIOJIb30BAHUS MaTEMAaTUYECKHX
uael U METOJI0B B IIPO(ECCHOHATILHOMN 1EATEIIbHOCTH;

® YMEHHUM: pa3iIuuue B ypOBHE TPEOOBAHUH K CIIOKHOCTU MPUMEHSAEMBIX aITOPUTMOB;

® [PAKTHUYECKOTO HCIIOJIB30BAHUSA TNPHOOPETEHHBIX 3HAHUM M YMEHMN: WHAMBHUIYaITbHOTO
y4eOHOTO OmbITa B TOCTPOCHHHM MAaTEMaTHYECKHUX MOJETCH, BBIIIOJHEHUH HCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanu3amusi CcoAep)KaHHUA Y4eOHOTrO TMpeaMeTa OpUEHTUPYET Ha
MPUOPUTETHYIO POJIb IPOIECCYaTbHBIX XapPAKTEPHCTUK Y4eOHOW paboThI, 3aBUCAMIMX OT MPOQHIL
npodeccnoHabHOTO ~ 00pa3oBaHWs, TOJIYYEHHUS  OMbITa  HWCHOJIH30BAHUS  MAaTeMaTUKH B
COZepKATENBHBIX M MPO(ECCHOHAIFHO 3HAYMMBIX CHTYalUAX II0 CPaBHEHHIO C (QOpMaIbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUESHUSI.

Copepxxanme y4eOHOrO TmpeaMera pa3padOTaHO B COOTBETCTBHH C  OCHOBHBIMH
COJIEP>KaTEIbHBIMU JIMHUSAMU O0yUEHUSI MaTeMaTHKe:

e anreOpawyeckasi JMHHS, BKIIOYAIONIAs CHCTEMATHU3ALMIO CBEJICHWH O 4YHCIaX; HM3y4YCHUE
HOBBIX U O0OOIIEHHE paHee H3YUYCHHBIX oOmepanuil (BO3BEJEHUE B CTENEHb, M3BJICUCHUE KOPHS,
JorapuMUpOBaHUE, CUHYC, KOCHUHYC, TAaHT'€HC, KOTAHI'€HC M OOpaTHbIE K HHMM); M3yu€HHE HOBBIX
BUJIOB YHCIIOBBIX BBIpAXEHHH © (OpPMyN; COBEPIICHCTBOBAHHE TPAKTUYECKUX HABBIKOB U
BBIUUCIIUTENILHOW KYJIbTYphl, pAacCIIUPEHHE U COBEPILIEHCTBOBAHUE ajredpanyeckoro ammaparta,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, W €r0 NpPUMEHEHHE K pPEIICHHI0 MAaTeMaTHYeCKHX |
MIPUKJIAIHBIX 3a]1a4;

® TeOopeTHKO-(QYHKIMOHANbHAS JIMHUS, BKJIIOYAIONIAsi CHCTEMATH3aldI0 M PacIIupeHue
CBEleHUI O (YHKUMAX, COBEPILIEHCTBOBAHUE TIpaUUECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU
UACIMA W METOJAaMH MaTeMaTHYeCKOro aHaimm3a B O00beMe, TI03BOJISIONIEM HCCIE0BATh
3JIEMEHTapHbIe (PYHKIUH U PelIaTh IpOCTEHIINe TeoMeTpUuYeckre, GU3NIecKue 1 Ipyrue NpuKiIaIHbe
3aJauu;

¢ IIMHUSA YpaBHEHMA ¥ HEPABEHCTB, OCHOBaHHAas Ha TMOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTHYeCKUX MoJelnell, mepecekaromascs ¢ anredpauyeckod M TEeOpeTHKO-()yHKIIMOHAIBHON
JUHUSAMHA W BKJIIOYAIONas Pa3BUTHE H  COBEPIICHCTBOBAHHME TEXHUKH  alreOpamdecKux
npeoOpa3oBaHUi sl pelIeHUs YpaBHEHHH, HEPaBEHCTB M cHcTeM; (OPMHUpPOBaHHE CHOCOOHOCTH
CTPOUTH W WCCJIENOBATh MPOCTEUIINE MaTeMaTHYEeCKUE MOJENN NpPU PEUICHWH NMPUKIAJHBIX 3a/1ad,
3a/1a4 U3 CMEKHBIX U CTICHUATbHBIX TUCIUTLINH;

® TreoMeTpuYecKas JMHHS, BKIIOYAIONAs HATJISIHBIE TPEICTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax U u3ydyeHHE UX CBOMCTB, (POPMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOI'O BOOOpaKEHMS,
pa3BUTHE CIIOCOOOB TE€OMETPUYECKHX H3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOTO METOJOB IS
pelIeH s MaTeMaTHYEeCKUX M MTPUKIIAIHBIX 33134,

® CTOXAaCTHYECKas JHHHs, OCHOBaHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH, MpeACTaBIECHUI
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUpA.

Nzyuenne yuebHoro mpeamera «MaTemMaTHKay 3aBepIIaeTCsl MOJBEICHHEM HTOTOB B (opme
HK3aMeHa B paMKaxX IMPOMEXYTOYHOU aTTeCTallMu CTYIAEHTOB B Mpolecce ocBoeHust ocHoBHON OITOIT
CIIO ¢ monyueHueM cpeHero ooImero oopa3oBaHus.



MECTO YYEBHOI'O ITIPE/IMETA B YYHEBHOM IIVIAHE

«MatemaTuka» SBISETCS Y4eOHBIM MpPEAMETOM O00s3aTeNbHOM MpeAMETHOH  00sacTu
«Marematuka u uHdpopmarukay PI'OC cpeanero obmero obpaszoBanusa. B mpodeccrnoHanbHbIX
00pa30BaTeNbHBIX OpPraHU3alMIX, PeaTU3yIMHNX 00pa3oBaTelbHYI0 MPOrpaMMy CpEIHEro 0OIIero
obpazoBanus B npenenax ocsoenus OIIOIT CITIO nHa 6a3e ocHOBHOTO 0011ero 00pa3oBaHus, YIeOHBIH
npeamer «MaTtemaTukay u3ydaercs B o0meoOpazoBaTenbHOM IuKIe yaeoHoro miana OITOIT CITO
Ha 6a3e OCHOBHOTO 0011er0 00pa3oBaHM C MOydeHHEeM cpenHero odmero odpasosanus (IITICC3). B
yueOnpix 1aHax II[ICC3 y4eOHBIH mnpeamer «MareMaTukKa» BXOJWT B COCTaB OOIIMX
0011e00pa30BaTENbHBIX YUEOHBIX JIUCHHUIUINH, (QOPMHUPYEMBIX U3 O00s3aTENbHBIX IPEIMETHBIX
obnacteit ®I'OC cpennero obmero oopazoanus, st npodeccuit CI1IO unu crenuansuocteit CI10
COOTBETCTBYIOMIEr0 PO U MpodeCCHOHATHHOTO 00pa3oBaHUs.

PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoeHue cojiepkanusi y4yeOHOro mpeamera «MareMaTuka» 00CCIIeUYMBAET JTOCTHIKECHUE
CTYICHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

¢ JIMYHOCTHBIX:

- chOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHUKE KaK YHUBEPCAJIbLHOM S3bIKE HayKH,
CPEACTBE MOJICIIMPOBAHUS SBJICHUM U MIPOLECCOB, HIESIX U METOJAaX MAaTEMATHKU;

- [OHMMAaHHME 3HAYUMOCTH  MATEMAaTHMKW JUIi  HAyYHO-TEXHUYECKOrO0  IpOorpecca;
c(OPMUPOBAHHOCTh OTHONICHHSI K MaTeMaTHKE KaK K YacTH OOIICYeIOBEUYECKON KYJIbTYpHI Yepes
3HAKOMCTBO C UCTOpPUEN Pa3BUTUSI MAaTEMATUKH, BOJIIOIIMEH MaTEMaTUUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKCHHS, aJTOPUTMUYECKON
KYJIbTYpbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM uisi Oyaymiell mpodeccuoHambHOM
NEeSTeTLHOCTH, JIJISl IPOJOJIKEHUST 00pa30BaHMUs U CaMOOOpPa30BaHUS;

- OBJIaJICHUE MaTEeMaTHUYECKUMU 3HAHUSMU M YMEHHUSMH, HEOOXOJUMBIMH B TIOBCETHEBHOM
YKU3HH, JIJIT OCBOCHHS CMEXHBIX €CTECTBEHHOHAYUHBIX JUCIMIUIMH U JUCIUIUIHNH TPOodheCcCuOHaTFHOTO
[UKIa, JUIs TIOJydeHUsi o0pa3oBaHMsl B 00JacTiX, HE TpeOYyIIUX YriayOJIeHHONW MaTeMaTH4ecKou
MOJTOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIe caMOO0pa30BaHUIO, Ha IPOTSHKEHUN
BCEU KU3HH; CO3HATEJIbHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpPa30BaHMUIO KaK YCIIOBUIO YCIEIIHOU
npodeccnoHanbHOM U 0OLIECTBEHHON AESITENFHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKON U OTBETCTBEHHOM JEATEIHHOCTH;

- TOTOBHOCTH K KOJJIEKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B 00pa30BaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKOM, MPOSKTHOM U IPYTUX BUIAX EATEIbHOCTH;

- OTHOIICHHE K MPO(EeCcCHOHANBHOW AEATeTPHOCTH KaK BO3MOXKHOCTH YYacTHUs B PEIICHUU
JUYHBIX, OOMIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOJIeM;

e MeTamnpeIMeTHBIX:

- YMEHHUE CaMOCTOSITEIIHO ONPEEIIATh LIEHU AEATEIbHOCTH U COCTABIIATh IIaHBbI
JESATENBHOCTH; CaMOCTOSITENBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH AEATEIbHOCTD;
HCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI I JOCTUXKEHUS TIOCTABICHHBIX LI€IeH U peain3aluy MIaHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B Pa3INYHbIX CUTYalHAX;

- yMEHHE TMPOJYKTUBHO OOmIaTbcs M B3aUMOAEMCTBOBATH B IPOLECCE COBMECTHOMN
NesTeIbHOCTH, YYUTHIBATh IMO3UIMU JIPYTUX YYACTHHUKOB JESATEIBHOCTH, 3(PQPEKTUBHO pa3peuarb
KOH(JIMKTHI,

- BIQJICHWE HaBBbIKAMU II03HABATENIbHOW, y4eOHO-HUCCIIEOBATENICKOM M NMPOEKTHOU
NESTeNbHOCTH, HABBIKAMH pa3pellieHus: MpoOiieM; CIIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSITEIIEHOMY
IIOMCKY METOJIOB PEUICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B IIO3HAHMS,



- TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSATENbHON MH(OPMAIIMOHHO-TIO3HABATEILHON
NESITENbHOCTH, BKIIOYAas YMEHHME OpPUEHTHPOBATHCA B pa3IMUHBIX MCTOYHHMKAX HH(pOpMAIUH,
KPUTHYECKH OLEHHBATh W HHTEPHPETUPOBATh HMHGOPMAIHMIO, TOJNYyYaeMyl0 U3  Ppa3IHMYHBIX
HUCTOYHUKOB;

- BJIQJICHHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOI TOYKY
3peHus, UCIONIb30BaTh aICKBATHHIC S3bIKOBBIC CPEICTBA;

- BJIQ/ICHUE HABBIKAMH MO3HABATEIbHON pe(ICKCHN KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHH U
MBICIIUTENIBHBIX IIPOLIECCOB, MX PE3YJIBTATOB M OCHOBAaHUH, TPAHUIL] CBOErO 3HAHMS U HE3HAHMS, HOBBIX
ITI0O3HABATEJIbHBIX 33724 U CPEACTB I UX JOCTHKCHMS,;

- LEeJIEyCTPEMIICHHOCTh B IOMCKAaX W IMPHUHATUU PELICHUH, COOOpPa3UTEIbHOCTh U MHTYMLUA,
Pa3BUTOCTb IIPOCTPAHCTBEHHBIX IPEACTABICHU; CIOCOOHOCTh BOCIPUHUMATh KPacoTy U FapMOHUIO
MUDA;

® IIpeIMeTHBIX:

- ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MATEMaTHUKE KaK YaCTH MUPOBOM KYJIBTYpHI U
MecTe MaTeMaTHKU B COBPEMEHHOH LIMBUIIM3ALMK, CIIOCOOAaX OMMCAaHUS SIBICHHM peaJbHOro MHupa Ha
MaTEMaTHYECKOM SI3bIKE;

- c(OopMHPOBAaHHOCTh NPEACTABICHUNH O MaTeMaTUYeCKMX MOHATUAX KaK BaXHEHUIIMX
MaTEeMaTUYECKUX MOJENAX, IMO3BOJISAIOLIUMX OINKCHIBAaTh M H3y4yaTh pa3HbI€ MPOLECCHl U SIBICHUS,
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTHYECKOI0 MOCTPOCHUSI MATEMaTUUECKUX TEOPUI;

- BJIAJICHUE METOJAMU JOKa3aTeIbCTB U AITOPUTMOB PELICHHS, YMEHHE HX IPUMEHSATb,
IIPOBOAMTD JOKA3aTENIbHbBIE PACCYKIACHUS B XO/I€ PELLIECHUS 3ajay;

- BJIAZICHUE CTAaHAAPTHBIMU IPUEMAMHU PEILIECHUS PALIUOHAIBHBIX U UPPALMOHAIBHBIX,  —
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHMM U HEPABEHCTB, HUX CHUCTEM;
UCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM, B TOM YHCIE JUIS TOMCKA IIyTH PEUICHUS U
WJUTIOCTPALMK PELIeHNs YPAaBHEHUN U HEPABEHCTB;

- ¢(OPMHUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOIO aHalIM3a U UX
CBOMCTBAX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBeJACHUE (DYHKIUMN, HUCIIOIb30BAHUE TOTYYEHHBIX
3HAHUU I ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEN;

- BJaJICHUE OCHOBHBIMU TIOHSATUSIMH O IUIOCKMX W THPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

- c(pOpMUPOBAHHOCTh YMEHHUS paclo3HaBaTh reoMeTpudeckue GUrypsl Ha yepTexax, MOAEIsIX U
B peaJbHOM MUpE; IPUMEHEHNE N3YUYEHHBIX CBOMCTB reOMeTpU4ecKux Guryp u Gopmys sl peleHus
reOMEeTPUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEpIKAaHUEM;

- c¢(hOpMUPOBAHHOCTH TPEJCTABIECHUH O Mpoleccax U SBICHUSAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JE€MEHTApHOU
TEOPUH BEPOATHOCTEH; yMEHMH HaXOAWTh M OLEHMBATh BEPOSTHOCTH HACTYIUICHHsS COOBITHH B
MIPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHbIX BEIUYUH;

- BIJIQJICHME HABBIKAMHU HCIOJIb30BaHUS I'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM  IPH PELICHUU
3aajad.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS OCHOBHOW OOpa30BaTE€NbHON MPOTPAMMBI  JIOJKHBI
OTpaxaTh:

1) pOCCHHCKYIO TPaKIAHCKYH HWIEHTHYHOCTh, MAaTPHOTH3M, YBAKEHHE K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTU mepen PoauHoill, ropaoctu 3a cBoil kpail, cBoro PoauHy, mpoiuioe u
HacTOsIIIee MHOTOHAIMOHATBHOTO Hapoja Poccum, yBakeHHWe TOCyJapCTBEHHBIX CHMBOJIOB (TepO,
¢nar, TMMH);

2) TpaXIaHCKYIO TO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHIHCKOTO OOIIECTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIPaBa U O00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSIIOK,
00J1a1at01Iero YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIETO TPaJAUIIMOHHBIE
HAI[MOHAJILHBIC U OOIICUEIIOBEYECKUE TYMAHUCTUYECKUE U IEMOKPATHYECKUE IIEHHOCTH;

3) TOTOBHOCTB K cITy’keHHI0 OTEUYeCTBY, €ro 3aIluTe;



4) chopMUPOBAaHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH M OOILECTBEHHOM NMpaKTUKH, OCHOBAHHOTO Ha IUAJIOre KYJIbTYp, a TaKKe Pa3IU4YHBIX (HopM
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHME CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

5) cpopMUPOBAaHHOCTH OCHOB CaMOpPa3BUTHS M CaMOBOCIIMTAHHUS B COOTBETCTBUU C
00I11e4eTIOBEYECKIMMH IIEHHOCTSMHU U WealaMu IPaXIaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEIbHON, TBOPUECKON U OTBETCTBEHHOM JIESTEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHHE U MOBEACHUE B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTU JMAJIOT C APYTMMU JIIOJbMHU, JOCTHUTaTh B HEM B3aUMOIIOHMMAaHMs, HAXOAUTh OOIIUE LIETH U
COTPYAHUYATh JUISI WX JIOCTHXEHHSA, CIIOCOOHOCTb TPOTHUBOCTOSTH HACOJIOTUH OSKCTPEMHU3MAa,
HalMOHaIU3Ma, KceHopoOuH, JUCKPUMHMHALMK [0 COLUAJIbHBIM, PEITUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM M JIPYTUM HETATHBHBIM COIIMATILHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, ACTbMM MIIAJIIETO BO3pPacTa, B3POCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATENIBCKOM, POSKTHONW U IPYTUX BUAAX
NesITeNIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJCHNE HA OCHOBE YCBOCHUS 00IIIEUETIOBEYECKUX IIEHHOCTEH;

9) rOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHMIO, B TOM YKCJIE CaMOOOPA30BAHUIO, HA MMPOTXKEHUN
BCEHl KM3HM, CO3HATEIIFHOE OTHOLICHHWE K HENPEPhIBHOMY OOpA30BaHMIO KaK YCIOBHIO YCIICHITHOMN
npodeccnoHanbHOM U 00LIECTBEHHON ACSITENEHOCTH;

10) screTnyeckoe OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mnpuHsATHE © peaTu3alnui0 [EHHOCTEeH 370poBOoro W 0Oe3omacHOro o0pasza KHU3HH,
MOTPEeOHOCTH B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHSAX CIOPTHBHO-030POBUTEIBHOM
NeSTEILHOCTHIO, HETIPUSATHE BPEAHBIX MPUBBIUCK: KYPSHHS, YIOTPEOICHUS alIKOT OIS, HAPKOTHKOB;

12) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (u3uueckomy H
MICHXOJIOTUIECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIIOJIEH, YMEHHE OKa3bIBaTh IMEPBYIO
MTOMOIIIb;

13) oco3HanHbBId BBIOOp Oyaymied MpoecCuu M BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K MPO(GECCHOHATBHON NEATENbHOCTH KaK BO3MOKHOCTH y4acTHs B
PEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOJIEM;

14) chopMHUpPOBAaHHOCTH JKOJOTHYECKOTO MBIIUICHHUS, TOHWMAHUS BIHUSHUS COLMATIBHO-
HKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMAIBHON CpeIbl; MPUOOPETEHHE OMBITa
HKOJIOTO-HaMpPaBICHHON AESITETbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHWE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHA
LIECHHOCTEN CEMEWHOM KU3HU.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu copepkanust yuyeOHOro mnpeamera «Maremartnka» B Mpeaenax OCBOCHHUS
IIITICC3 CIIO xonudecTBO 4acoB, OTBEIEHHOE HA OCBOCHHE:

O0beM oOpa3oBaTeNnbHON HArpy3kw cryaeHta — 351 wac, wacte mporpammbl - 50 dHacos,
peanuzyercst B popMe MPaKTUUECKON MOJATOTOBKU M BKItouaeT Jiekuuid 50 yacos, paboparopHslii - 0
4acoB, MpakTuieckux — 0 yacos

O0BeM Harpy3KH CTYJEHTa BO B3aMMO/JICHCTBHH C MpernoaaBaTeseM -234 yaca, B TOM YUCJIE:

Teopernueckoro odyuenus — 234 yaca

[IpakTrueckoit moaroToBku — 50 yacoB

JIaboparopHbix pabot — 0 gyacos

[TpakTrueckux padot — 0 yacoB

BueayauropHoii camocTosTenbHOM padoTsl — 117 yacoB

OBBEM YYEBHOI'O ITPEJIMETA

Bup y4yeoHoii padoThl Oovem uacoe
MaxkcumanbHas yueOHass Harpy3ka (Bcero) 351
Oo6s13aTennbHas ayIMTOPHAs yueOHAs Harpy3ka (Bcero) 234
Harpy3ka cTyaeHTa Bo B3anNMOJeCTBHH C MPeNnoAgaBaTeieM 234
B TOM YHCJIE:

MPAaKTUYECKass MOATOTOBKA 50
CamocrosiTesibHas padoTa o0yuarierocs (Bcero) 117
IIpome:xxyTouHasi aTTecTalusi MPOBOAUTCH B (popMe IK3aMeHa
8 yacoB 9K3aMeH + 8 yaCcOB KOHCYJIbTALIMS




TeMaTnuyeckoe IIIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padodeil MporpaMMbl BOCIIMTAHUS

COJAEPKAHUE YYEBHOI'O IIPEJIMETA Y/b.04 « MATEMATHUKA»

HaumeHoBaHue pa3/iejioB U TeM Conep:kanue y4eOHOT0 MaTepHuaJia, MPaKTUYeCKUe 3aHATHS, CAMOCTOSITEeIbHAS Oo0bem Koani
pabota o0y4aommxcs. 4acoB pe3yJibTaToOB,
¢dopmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIEeMEHT
NPOrpaMMbl
1 2 3 4
Marematuka B HayKke, TEXHHKE, JKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHUSIX U JIP 4
BBenenue MpaKTU4YEeCKOU nesiTenbHOCTH. Llenn u 3amaun u3ydeHus MaTeMaTUKU TIPU OCBOCHHUH 2
npodeccuii CI1O u cnemmansrocteii CII10.
12
Tema 1 Coaep:xaHue yueOHOro MaTepuaJia 8 JIP 5
[lensie n panoHanbHbIE YKca. [[eiCTBUTENBHBIE YUCTA. JIP 6
Pa3BurHe NoOHATHA 0 YUCIE KommnekchHpie uncia. /[elcTBUs ¢ KOMILUIEKCHBIMU YU CIIAMH. JP 7
[TorpemHocTh TPUOMIKEHHBIX 3HAYeHUI 4yucen. JlelicTBue Haj MPHOIMKEHHBIMH JIP 8
3HAYCHUSIMU YHCEJL. JP9
IIpakTHYecKkasi MOATOTOBKA 2
Apudmernueckue IACHCTBUA HAJ YHUCIAMHU, HAXOXKJICHHE MPUOTMKEHHBIX 3HAYCHHI
BEJIMYMH U TOTPEIIHOCTEeH BBIUMCICHUN (a0COMOTHON U OTHOCUTENHHOI), CPaBHEHHE
YUCJIOBBIX BBIPAKEHUHU.
IlpakTHYeckne 3aHATHS 2
Breimonnenue npaktudeckux paboT. AOCONIOTHAas M OTHOCHUTEIbHAS MOTPEIIHOCTb.
[Tpubmxennpie BerarciieHus. J{efcTBHsI ¢ KOMIUIEKCHBIMH YHCTIAMHU.
CamocrosiTesbHast padora 4
42
Tema Il Coaeprxanue yueOHOIro MaTepuaJa 28
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Kopuu, crenenu u jjorapugmbi

Kophu HatypanbHOl cTeneHu W3 uuciia U ux cBoiicTBa. CTENeHu C palMOHaIbHBIMU
mokasaTelIsIMH, uX cBo¥cTBa. CTEeNeHM ¢ MeiCTBUTEIBHBIMU ITOKa3areasaMu. CBoiicTBa
CTEICHH C ACHCTBUTEILHBIM OKA3aTCIICM.

Jlorapudm uymcima. OcHOBHOe JjorapuMUUYECKOe TOXIeCTBO. JlecaTuuHple U
HaTypaibHble norapudmel. [IpaBuna aelictBuii ¢ norapupmamu. [lepexon Kk HOBOMy
OCHOBAHHIO.

[IpeoOpazoBaHue palMOHAIBHBIX, UPPAIMOHATHHBIX CTEMEHHBIX, MMOKA3aTCIbHBIX H
JoTapu(PMUUECKUX BBIPAKCHUH.

JIP 5
JIP 6
JP 7
JIP 8
JIP 9

IIpakTHyeckass NOArOTOBKA 4

Pemenne npuknagHeIX 3a1a4, CBA3aHHBIX C BBIIOJIHEHUEM PACYETOB C paAMKaJIaMU U

jorapumami.

IIpakTHYeckne 3aHATHS 10

Brruncnenue u cpaBHeHue KOpHEW. BrinonHeHne pacueToB ¢ paaukanaMmu. Pemenue

MPPALMOHAIBHBIX ypaBHeHUN. HaxokaeHue 3HayeHui CTeneHeH C palMOHaJIbHBIMHU

nokaszarensimMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHusi BeIpakeHHi, coleprKaiux

creneHu. PemreHne mnoka3arenbHBIX YpaBHEHHMW. PemleHwe npuKiIaaHbIX 3a1ad.

Haxoxxnenue 3HadeHuil sorapudma mo npou3BoJibHOMY ocHoBaHuo. Ilepexox ot

OJHOTO OCHOBaHMA K JApyroMy. BplunmcieHne #  cpaBHEHHE JIOTapu(MOB.

JlorapugmupoBanue 1 NOTEHLHPOBaHUE BbIpaxeHUH. [IpnbnmkeHHbIe BEIUUCIICHUS U

pelieHrs NpUKIaIHbIX 3a7a4. Penenne norapuMUYecKux ypaBHEHHH.

CamocrosiTesbHast padora 14

Jloknasel o TemMaM:

HcTopust OTKpBITHS YUCIIa €.

WcTopust OTKpbITHS TOTapr(pMOB.

[IpakTHyeckoe mpuMeHeHue JorapupMoB.

JlecsiTuuHbIE U HATYpaJIbHbIE JIOTapU(PMBI.

30

Tema Il1 Copep:xaHue yueOHOr0 MaTepuaJa. 20
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OcCHOBHBIE NOHSTHS CTEPEOMETPUH. B3anMHOE NOJI0KEHUE NPSIMBIX M TUIOCKOCTEN B JIP S
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE. JP 6
MPOCTPAHCTBE [TapannenpbHOCTh NPSIMOM U TJIOCKOCTH. YTOJI MEXAY CKPELIMBAOIIMMHUCS MTPSIMBIMH. JP 7
[Ipu3Hak napayenbHOCTH JBYX INTIOCKOCTEH. JIP 8
[IepnenquKysipHBIE IPSAMBIE K IUIOCKOCTH. JIP 9
[lepnenauKkynsp ¥ HaKJIOHHAA
TeopeMa 0 Tpex nepreHauKyJIsIpax.
JIByrpaHHbIe ¥ JIMHEHHBIC yriabl. [1101a1p MPOeKIINY TIII0CKOH (PUTYPBHI.
[TeprieHAMKYASAPHBIE TITIOCKOCTH.
MHororpasssi€ yrisl.
I'eomeTpuueckue npeoOpa3oBaHus  [POCTPAHCTBA:  MapajUIeNbHBIA  IEPEHOC,
CUMMETpPHUSI OTHOCHUTENIBHO IUIOCKOCTH. [lapamnensHoe mnpoektupoBanue. [lmomans
OpPTOrOHAJIbHOW NpoeKIHH. M300pakeHre npoCcTpaHCTBEHHBIX (QUTYD.
IIpakTHYeckasi MOATOTOBKA 8
Pemenue nmpukmagHbIX 3a/4ad, CBA3aHHBIX C IOCTPOEHUEM MPSAMBIX M IUIOCKOCTEH,
BBIYMCIICHHEM PACCTOSIHUN U YIJIOB B IPOCTPAHCTBE.
IIpakTnyeckue 3aHATHSA 4
[Ipu3Hakyu B3aMMHOIO PACIOJIOKEHMS IPSAMBIX. YTOI MEXAYy NpsAMbIMH. B3aumuoe
pacrnoyiokeHue NpsAMbIX U MIockocTel. [leprneHauKkynsp U HaKIOHHAs K IMIOCKOCTH.
VYron Mexay npsMoi U IIOCKOCThI0. TeopeMbl 0 B3aUMHOM PacloI0KEHUH MPSMOM U
mockocTd. TeopeMa o Tpex nepneHaukynspax. [IpusHaku u cBONCTBA NapalIeIbHBIX
U MEePIEHANKYISPHBIX TIOCKOCTEN. PaccTosiHME OT TOYKH 10 TIIIOCKOCTH, OT MPSMOM
70 TIUIOCKOCTH, PACCTOSHUE MEXIY IUIOCKOCTAMH, MEXAY CKpEIIMBAIOIIMMHUCA
MIPSIMBIMU.
CamocrosiTesbHasi padora. 10
[Ipeszenranuu:
Beruucnenue miomaay npoeKkuuu miockoi Gpurypsl.
MHororpasssi€ yrisl.
[IpumeHeHre OpTOrOHAJILHOTO MPOEKTUPOBAHUS B TEXHUYECKOM YEPUYEHUH.
CummeTpHs B IPOCTPAHCTBE.
24
Tema IV Coaep:xanue yueOHOro MarepuaJa. 16
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KoopauHatbl 1 BeKTOPBI

[IpsmoyronbHast (AekapToBa) cUCTEMa KOOpAMHAT B IpocTpaHcTBe. PDopmyna
paccTosiHUA MEXIy ABYMS TOYKaMM. YpaBHEHHs c(epbl, IIIOCKOCTH M IPSIMOH.
Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3iiokeHHMe BEKTOpa IO HAIPaBJICHUAM. YTOJI MEXAY ABYMs
BekTopamu. Ilpoekuus Bekropa Ha ocb. Koopaunartsl BekTopa. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. lcmonp3oBaHHME KOOpPIMHAT M BEKTOPOB IIPH PELICHUH
MAaTECMAaTUUYCCKUX U IMPUKIIAJHBIX 3a71a4.

HpaKTI/I‘IeCKaﬂ NnoAroToBKa

Pemenne npukiagHbIX 3a/lady, CBA3aHHBIX C ONpPENEICHHEM KOOpAUHAT Tejia B
npoctpancTBe. OmpeneneHue paccTOsHUS MexAy Toukamu. OnpeneneHue BETUYHMH
yTJIOB.

HpaKanecmle 3aHATHUSA

Bexkropsl. JleiicTBusa ¢ BekTopaMu. JlekapToBa cucTeMa KOOPAMHAT B MPOCTPAHCTBE.
VYpaBHeHUE OKpYXKHOCTH, chephl, IIIocKocTu. Paccrosinue Mexny Toukamu. JeicTBust
C BEKTOpaMH, 33JlaHHbIMU KoopauHaTamu. CKalsipHOE NPOU3BEIAEHUE BEKTOPOB.
BektopHoe ypaBHeHHME NpSAMOM M IUIOCKOCTH. MCHONb30BaHHE BEKTOPOB IpHU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPUHU.

CamocrositesibHas padora

KoncnekTsl: BekTopHOE 3a1aHue IPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE
Pemrenue 3a1a4 MET010M KOOPAMHAT.
CwmerianHOe TPOU3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA.

JIP 5
JIP 6
JP 7
JIP 8
JIP 9

Tema V

OcHoBbBI TPUTOHOMETPUHA

47

Conep:xanue yueOHOro MarepuaJa.

31

OcHoBHble mnoHATHS. Panguannas mepa yrna. BpamartenbHoe nasukenue. CuHYC,
KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YHUCIIA.

OcHoBHbIE TpUrOHOMETpUYECKHEe ToXaecTBa. Dopmynbl npuBeneHus. DPopmyisl
cioxeHust. opMmyiiel yaBoeHus. PopMyIibl TOJOBUHHOTO yria.

[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETpUYECKUX BbIpaxkeHHH. [IpeoOpasoBanue
CYMMBI TPUTOHOMETPUUECKUX (YHKUUH B NMPOU3BEJCHHUE U NPOU3BEICHHUS B CYMMY.
BripaxkeHue TpuroHomMeTpuieckux (GyHKIUN yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTa.
Tpuronomerpruyeckue ypaBHEHUS U HepaBeHCTBa. [Ipocrelinie TpUroHoMeTpuIecKue
ypaBHeHus.  llpocteifiine  TpuroHomerpuueckue  HepaBeHcTBa.  OOpaTHbIe
TPUTOHOMETPUUECKHE GyHKIMU. Apkcunyc, apKKOCHHYC, apKTaHI'eHC.
Tpuronomerpuyeckue QpyHKuIMHU, UX cBoWcTBa U rpaduk. [IpeodpasoBanus rpadukos
TPUTOHOMETPUUYECKUX (DYHKIIUH.

IIpakTHYeckasi MOATOTOBKA

JIP 5
JIP 6
JP 7
JIP 8
JIP 9
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Pemenne  mpuknazHBIX  3a4ad,  CBSA3aHHBIX C  IIOCTPOGHHEM  TpadUKOB
TPUTOHOMETPUUECKUX (DYHKLUN U UX UCCIIEIOBAHUEM.

IIpakTHYecKHe 3aHATHS 14
Paguannblii MeToA W3MEpEHMsI YIJIOB BpallleHUs M CBA3b C TIPajyCHONM MEpOil.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (HOPMYJbl CIIOKEHUS, YIBOCHMS,
npeoOpa3oBaHWe CYMMBI TPUTOHOMETPUYECKMX (YHKIMH B  IPOHU3BEACHUE,
npeoOpa3oBaHue IPOU3BEACHUS TPUTOHOMETpHUECKUX QyHKIUI B cymmy. OOpaTHbIe
¢ynkuun u ux rpaduku. I[IpeoOpazoBanus rpaduka QyHkuu. ['apmoHndeckue
KosiebaHus. Perienne npukiIaaHbIxX 3aau.
CamocrosiTesbHasi padora 16
JlOKJaapl:
WcTopust OTKpBITHS TPUTOHOMETPUUECKUX BEIUYUHUH.
O npoucx0oXJIeHUH €AUHUI] U3MEPEHHUSI YTIIOB.
27
Tema VI Coaeprxanue yueOHOIro MaTepuaJa 18
OOnacte ompesnereHUs U MHOXKECTBO 3HadeHUH; rpaduk (QyHKIUH, MOCTPOEHHE JIP 5
DyHKIHMHA U TPpaPuKH rpaduKoB QyHKINH, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH. JIP 6
CpoiictBa (QyHKIMM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUYEHHOCTD, JP 7
NepUOANYHOCTb. [IpoMexyTku Bo3pacTaHusi M yObIBaHUs, HauOosblee WU JIP 8
HauMEHblIIee 3HaUYeHMsI, TOUKU SKcTpemyMa. I'paduueckas nnrepnperanus. [pumeps JIP 9
(YHKIIMOHAJIBHBIX  3aBUCUMOCTEH B  pealibHbIX Ipoleccax U  SBJICHUSX.
Apudmernueckue omnepanuu Hajl ¢(yHKuuAMU. CrnoxkHas (yHKIMS (KOMIIO3HLUSA).
[Tonsitue o HenpepbiBHOCTH QyHKIMHU. OOpatHble QyHKIMU. O0NacTh ONpeaeneHus 1
o0usacTh 3HaueHHn o0paTtHoW ¢yHKuuu. ['paduk oOpaTHON (yHKIHH.
IIpakTHyeckasi NOArOTOBKA 4
Pemenne npukiagHbIx 3a7a4, CBSI3aHHBIX C 3aBUCUMOCTBIO MEXJy INEPEMEHHBIMU B
peasibHbIX mponeccax. lloctpoenue u yteHne rpa@uKoB QYHKIMM.
IIpakTHyeckune 3aHATHSA 6

[Ipumepsl 3aBUCHMOCTEM MEXJy NEPEMEHHBIMH B pEAJbHBIX MpoIlleccax u3
cMeXHBIX auctumnH. Onpenenenue ¢ynknuif. IToctpoenne u yrenue rpaduxos
¢byukiuii. UccnenoBanume  pynkumu.  CpoifcTBa  JHMHEWHOW,  KBaapaTUYHOM,
KyCOYHO-TMHEHHOM ¥ JpoOHO-nuHeiHON  ¢yHkumid.  HempepbiBHbIE |
nepuoanueckre (ynkuuu. CBoHCTBA M TrpaUKu CHHYycCa, KOCHHYCA, TaHT€HCA U
KoTaHreHca. OOpaTHble GyHKUMU U UX Tpauku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢yukuu.  IlpeoOpazoBanus rpaduka ¢yHkuuu. [apMoHHuYeckue koiebOaHMs.
[Tpuknagnueie 3amaun. [lokazaTenpHble, JorapuMuyeckue, TPUTOHOMETPHUYECKHUE
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YpaBHEHUS U HEPABEHCTBA.

CamocTosiTe1bHas1 padoTa 9
WnnuBuayansublie 3aganus: [loctpoenue rpa@ukoB GyHKIIHIA.
ITpeoOpaszoBanue rpadukoB. Pemenne npukiaaHpIxX 3amad.
39
Conep:xanue yueOHOro MarepuaJa. 26
Tema VI Muororpanuuku.  Bepmmnbl, peOpa, rpaHu  MHororpaHHuka. PasBeprtka. JIP S
MHororpanssle yribl. Beinykibie MHOrorpanHuku. Teopema Dilniepa. JIP 6
MHOrorpaHHUKH M TeJa [Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbnas npusma. [lapannenenunen. Kyo6. JIP 7
BpalleHus IInpamupa. IIpaBunbHas nupamuga. Y ceuenHas nupamuaa. Terpasap. JIP 8
Cummerpuu B KyOe, B apaijiesienumnesie, B Ipu3Me 1 Mupamuie. JIP9
Ceuenust kyba, mnpusmMbl u nupamuabl. [lpencraBieHue o  HpaBUIIbHBIX
MHOTOTpaHHHUKaX (TeTparape, Kyoe, OKTasape, N0AeKadIpe U UKOCAdIPE).
Tena m MOBEpXHOCTU BpallleHUs: LUIMHAP, KOHYC, yC€UeHHbI KOHyc. OCHOBaHUE,
BbICOTa, OOKOBAsi IOBEPXHOCTh, O0pa3yromias, pa3BepTka. OceBble ceUeHUs U CeUeHUS,
napajuiesibHble OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.
N3mepenus B reomerpun. O0beM u ero uzmepenue. MarerpanbHas Gopmysna oobema.
@opmynbsl o0bemMa KyOa, IPSMOYTOJILHOTO Mapajlielenurnena, MPU3Mbl, HUIHHIIPA.
@opmynbl o0bemMa NHpaMUAbl M KOHyca. DopMyibl IUIOMIAJM TOBEPXHOCTEH
muMHApa U KoHyca. @opmynsl oobema mapa U ruomaau cdepsl. Ilomobue Tter.
OTHolIEHU III0IAael MOBEpXHOCTEW U 00BEMOB MOTOOHBIX TEJ.
IIpakTHYeckasi MOATOTOBKA 8
Pemenune npukiagHbIX 3a7ad, CBA3aHHBIX C  MapajUIeNIbHBIM MPOEKTUPOBAHUEM,
CEeYeHHEM MHOTOIPaHHMKOB, BBIYMCICHHEM OOBEMOB W IUIOLIA/EH MOBEPXHOCTEH
paznnuHbIX puryp. CUMMeTpusi B IPOCTPAHCTBE.
IIpakTHyeckune 3aHATHSA 10
[TapannensHO€ NOPOEKTUPOBAHME M €ro cBoiicTBa. Teopema o0 1UIOWIAAH
OPTOTOHAJILHOM ~ NPOEKLIUHM  MHOTOYIOJIbHUKA. B3aumHoe  pacnosioxeHue
MPOCTPAHCTBEHHBIX Guryp. PazmuuHble BUIIBI MHOTOTpaHHUKOB. WX n300paxeHus.
Ceuenus, pa3BepTKH MHOTOrpaHHMKOB. [Inomanp nosepxHocTu. Buasl cumMerpuii B
npoctpanctBe. CHUMMETpUsi Tell BpalleHUs M MHOTOTPaHHUKOB. Beruncienue
TI0Iaze 1 00bEMOB.
CamocrosiTesbHasi padoTa. 13
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[Ipeszenranuu:

[TapannensHbIe ceueHUst

IIpaBuibHBIE MHOTOTPAaHHUKHU BOKPYT Hac.

[TapamnenpsHOE MPOSKTUPOBAHMUE.

[IpaBuibHBIE U MOJIYNIPABUIBHBIE MHOIOTPAaHHUKH.

KoHnyeckue ceyeHus U UX IPUMEHEHUE B TEXHUKE.

Brimonnenue rpaduyeckux WIUTIOCTPALUi pa3IMYHbIX MHOTOTPAHHUKOB.
Beinonuenue rpadguyeckux WUTIOCTpALUi CEYeHUH MHOTOI'PaHHHUKOB.
Brimonnenue rpaduyeckux WIUTIOCTPALUI TET BpaIleHHH.

B3aumHoe pacnonoxeHue MI0CKOCTH U 1apa.

KacatenpHast I10CKOCTh K cdepe.

Tema VIII

Hauana MmaTeMaTH4€CKOI0
aHaJu3a

36

Coaep:xanue yueOHOro MaTepuaJia

24

[TocnenoBarenpHOCTH. CriocoOsl 3aaHus U CBOMCTBa YHCIIOBBIX
nocnenosarenbHocTel. Ilonarue o mpenene mocienoBatenbHocTH. CyllecTBOBaHUE
mpenejsa MOHOTOHHOM — OFpaHMUYEHHOM — mocienoBarenbHocTd.  CyMMHpoOBaHME
nocienoBarenbHocTe. beckoHedHo yObIBaromias reoMeTpuueckas IMpOrpeccus U ee
CyMMa.

[IpousBonnas. IloHsTne o TPOU3BOAHOM (QYHKIMHU, €€ TEOMETPUUECKUH U
¢usnyeckuit cMbICI. YpaBHEHHME KacaTelbHOW K rpaduky QyHkuuu. [IpousBoaHbie
CYMMBI, pPa3HOCTH, IPOU3BEIEHNUS, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit. IlpumeHeHne NpoU3BOJHON K HCCIEAOBAHMIO (YHKUHUNA U TOCTPOEHUIO
rpaduxoB. IIpousBoansie oOpatHOM (yHKUIMK KW Komno3uuuu (yHKuuu. [Tpumeps
UCIIOJIb30BAaHUS TPOU3BOJHON ISl HAXOKAEHHS HAWITYUIIETO PEIICHUs B PUKIIAIHBIX
3ajayax. Bropas mnpousBoaHas, €€ TeOMETPUYECKUH U (QU3NYECKHI CMBICIH.
Haxoxxaenue ckopocTu Juis Iporecca, 3alaHHoro (opMysioi 1 rpaduKoM.

JIP S
JIP 6
JIP 7
JIP 8
JIP 9

IIpakTuyeckasi HOAr0TOBKA

Pemrenne mnpuknanHeIX 3a7ad4, CBSA3AHHBIX C YHCIOBOM IOCIIEIOBATEIbHOCTBIO,
cocobamMM ee 3aJaHus, BBIYMCICHUE WIEHOB IoOcienoBaTelnbHOCTH. Haxoxaenue
HanOO0JIbIIEr0, HANMEHBIIIETO 3HAYEHHS M SKCTPEMAJIbHBIX 3HAYCHUH (PYHKIINU.

IIpakTuyeckue 3aHsATHSA

UucnoBasi MOCHeIOBaTEIbHOCTb, CIIOCOOBI €€ 3aJaHusl, BBIYUCICHUS YIEHOB
nocnefoBarenbHocT. [lpenen mocnegoBaredbHOCTH. beckoHeYHO —yObIBaroIias
reomerpuyeckass mporpeccus. I[Ipow3BomHas: MEXaHMYECKHUM M Te€OMETPUYECKUU
CMBICJ MTPOU3BOJIHOM. YpaBHEHHE KacaTenbHOU B oOmem Buje. [IpaBuna u Gpopmyssl
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muddepeHIMpoBaHus,  TadlMIa  MPOU3BOJAHBIX  3JEMEHTApHBIX  (PYHKUHUH.
UccnenoBanue (QyHKIIMU C MOMOIIBI0 Tpou3BOAHOW. Haxoxmenue HamOOJBIIETO,
HAaMMEHBIIETO 3HAYCHHUS M SKCTPEMAIbHBIX 3HAYeHUH (PYHKITNH.

CamocrosiTesibHasi padoTa 12
Koncnektsr: [IponsBoanabie 00paTHBIX (QYHKITHIA.
®opwmyiia Jlarpanxa.
[TpuOnuxeHHbIE BBIYUCICHUS.
[IpesenTanus. [IpumeHeHns HENPEPHIBHOCTH. METO MHTEPBAJIOB.
Pedepar. [IpakTuueckoe npuiiokeHrne NpOU3BOJHON B (DU3HUKE U TEXHHKE.
Hoxnanet: Uctopust muddepeHpoBanus.
Uctopuueckue ceenenus o Jlarpanxe.
Pab6ots! JleiitbauIa B 006J1aCTH MAaTEMaTHYECKOTO aHAIIN3A.
27
Tema VIII Coaeprxanue yueOHOIro MaTepuaJa 18
[TepBoobOpasnas u unterpai. [lpuMenenue onpeaeneHHOro HHTErpaia 1is JIP 5
HNHTerpaj u ero npumMeHeHue HaxO0’KJICHUS IUIOIIAIU KpUBOJIUHEHHOH Tpaneuun. @opmyrna Herorona—IJleitOHua. JIP 6
[Tpumepsl npuMeHeHNs HHTErpaja B QU3UKE U TEOMETPUH. JP 7
IIpakTHYecKasi MOATOTOBKA 3 JIP 8
Pemrenne npukinaaHbIX 3a7a4, CBA3aHHBIX C IPUMEHEHUEM MHTErpalla K BHIYUCICHHUIO JIP 9
(bU3UYECKUX BEJIUYMH U TIIOMIAEH.
IIpakTuyeckue 3aHATHSA 8
Wnterpan u mnepBooOpaszHas. Teopema Hbrotona—IJleitonuna. Ilpumenenue
MHTErpaa K BHIYMCICHUIO (U3NYECKUX BEJIMYHMH U IIOUIaIeH.
CamocrosiTeibHas paGora 9
Pedepatsl: ['eomeTprueckue npuaoKeHus onpeaeaeéHHOro HHTerpaia.
dusndecKue NPUII0KEHNs HEOIPEAEIIEHHOTO HHTErpaa.
duznyeckue NpUIoKEHHs ONIPEICTICHHOI0 HHTErpaa.
Hoxknazn. Y3 ucropun HHTETPaIbHOTO UCUUCIICHHUS.
18
Tema X Coaepixkanue yueOHOro MaTepuaJa 12
OneMeHThl KOMOWHATOpPUKH. OCHOBHBIE TOHATHS KOMOMHATOPUKH. 3aJadd Ha JIP 5
KomOunaTopuka MOJICUET YKCIIa pa3MEIIeHUH, MepEeCTaHOBOK, coueTaHui. Pemenne 3amau Ha iepedop JP 6
BapuantoB.  @Popmyna  O6uHoma  Hprorona.  CBoiicTBa  OMHOMHHAJIBHBIX JIP 7
koa¢pdunmento. Tpeyronpauk [lackans. JIP 8
IIpakTHyeckas NOAroTOBKa 3 JIP 9
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Pemenue MPUKJIAAHBIX 3a4a4, CBSI3aHHLIX C IMPUMCHCHHUCM ITPABUJL KOM6HHaTOpHKH.

IIpakTHYecKHe 3aHATHA

Hcropus pa3BuTHsI KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH U CTATUCTUKH U UX POJIb B
pa3nuyHBIX cepax YenoBEUECKOW >KM3HeAeATeNnbHOCTU. [IpaBuia KOMOMHATOPUKH.
Pemenne xoMOMHaTOpHBIX 3a7ad. Pazmerenus, coueTaHus U NnepecTaHoBKU. buHoM
Herorona u tpeyronsHuk [lackais.

CamocTrosiTesbHasi padora

Pedepar. Hcmomnb3oBaHuEe »HIIEMEHTOB TEOPHHM BEPOSTHOCTEH TMPU  pEIICHUH
IPUKJIAJHBIX 33/1a4.

Tema XI

DJieMeHThI TEOPUH BEPOATHOCTEH
U MAaTeMaTHYeCKOH CTATHCTUKH

18

Coaep:xaHue y4eOHOro MaTepHuaJia

12

OnemeHTsl Teopun BeposTHOcTeH. CoOBITHE, BEPOATHOCTh COOBITHS, CIIOKEHHE H
yMHOXeHHe BeposiTHOcTel. [loHsiTHe 0 He3aBucuMocTH coObITH. JlucKkpeTHas
cllydaiiHas BeJIMYMHA, 3aKOH e€ pacrpeneiacHus. YucioBble XapaKTEpPUCTUKU
JTUCKPETHOM ciydaiiHoi BenmuuuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCE.

DOneMeHTbl MaTeMaTH4ecKoW cTaTucTuku. llpeacraBneHue JaHHBIX —(TaOIUIBL,
auarpamMmbl, rpaduKH), TeHepalbHas  COBOKYMHOCTh, BbIOOpKa, cpeaHee
apupmeTnueckoe, MmenuaHa. I[loHsATHE O 3agadaXx MaTEeMaTUYECKOH CTATUCTHKH.
Pemenne npakTuyeckux 3aaa4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

HpaKTl/I‘{eCKaﬂ MnoAroToBKa

Pemenue MNPpUKIAAHBIX 3a4a4, CBA3aHHBIX C MNPUMCHCHUCM (I)OpMyJ'I TeOpHUn
BCpOHTHOCTeﬁ " CTaTUCTUKH.

IIpakTHYecKHe 3aHATHA

Knaccuueckoe ompeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, Teopema o
CyMMeE  BepOATHOCTeH. Bbrumcienne BepostHocTed. IlpuknamHele  3agaum.
IIpencrasnenne YucnoBbIX JaHHBIX. IIpukiagHele 3a1a4u.

JIP 13
JIP 15
JIP 18

CamocrosiTesibHas padoTa

Koncnekrsr: [IpuHimn MmareMaTHn4eckoi MHAYKIHH.

VY iuBUTENBHOE CBOMCTBO FEOMETPUUECKOTO PACIIPEIEIEHUSI BEPOSTHOCTEH.

3aKoH OOJIBIIMX YHUCET.

CnyyaitHoe cOOBITHE U €T0 BEPOSTHOCTD

Pedepar. Hcmonb3oBaHuEe »HIIEMEHTOB TEOPHUHM BEPOSITHOCTEH TMIpU  pEIIeHUH
IMPUKJIAAHBIX 3a1a4.

Tema XII

29

ConepxaHue y4eGHOro MaTepuaJjia

19

PaL[I/IOHaJIBHLIC, HppaliOHAJIILHBIC, IMOKa3aTCJIbHBIC u TPUTOHOMCTPUUCCKHUC

JIP 13
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YpaBHeHHUsS M HEPABEHCTBA

YpaBHEHHS U CHCTEMBI.
PaBHOCHUITBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBl PEUICHUs ypaBHEHHUU (pa3joKEHHWE Ha MHOXKUTEIH, BBEICHHE
HOBBIX HEU3BECTHBIX, IIOICTAHOBKA, TpauyecKuii MEeTOx).

PamonanbHbele, HMppalMoOHANbHbIC, IIOKA3aTelbHbIE W  TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHBIEC IPUEMBI UX PEIICHHS.

Hcnonp3oBanne cBOHCTB W rpadukoB GYHKUMNA TNpH pEIICHHH YypaBHEHUH H
HepaBeHCTB. MeroJ wWHTEepBaloB. l300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTH
MHOYKECTBA PEUICHUH YpaBHEHUH M HEPABEHCTB C ABYMS IEPEMEHHBIMU U X CUCTEM.

JIP 15
JIP 18

IIpakTHYecKkasi MOJAr0OTOBKA 4
Pemenne npukiaaaHbIX 3a4a4 ¢ TOMOIIbK YPaBHEHUM.
IIpakTuyeckue 3aHATHSA 6
Kopuu ypaBuenwmii. PaBHOCMIbHOCTH ypaBHeHHIl. I[IpeoOpa3oBaHue ypaBHEHHIA.
OcHOBHbIE TpUEMBl pELICHUs ypaBHEHMH. PemieHne cucreM ypaBHEHMII.
Hcnonb3oBaHue CBOMCTB M TIpadUKOB (QYHKUMH [ pelleHUs YpaBHEHUH H
HEPaBEHCTB.
CamocrositesibHas padora 10
Pedepar. [Ipumenenre MaTeMaTHUECKUX METOIOB JJIsl peIIeHHs MPO(HECCHOHATBHBIX
3a/1a4.

Bceero: 351
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH CTYJIEHTOB

Conep:xkanue o0yueHust

XapaKkTepHCcTHKAa OCHOBHBIX BH/IOB [1eAATEJIbHOCTH CTYACHTOB
(Ha ypoBHeE Y4eOHBIX J1elicCTBHIA)

BBeagenue

O3HakoMIJIEHHE C pOJIBFO MATEMAaTHKKM B HaYyKE, TCXHUKE,
OKOHOMHUKEC, I/IH(i)OpMaI_[I/IOHHBIX TCXHOJIOTHUAX U HpaKTI/I‘IGCKOf/’I
JCATCIIBHOCTH. O3HaKoOMIJIEHHE C OejsiMU M 3aJa4aMU U3YYCHHA

MaT€MaTUuKHU IIpU OCBOCHHUHU HpO(beCCI/Iﬁ CHO u CHGHH&HBHOCTeﬁ

CIIO.

AJITEBPA

Pa3BurTue moHATHS O
yucjie

Brimonnenue apupmMeTHuecKux IEHCTBUN HaJ YUCIIaMH, COYeTas
YCTHBIE U TINCbMEHHBIE ITPHEMBI.

Haxoxaenne mpuOIMKEHHBIX 3HAYCHUI BEIMYMH U MOTPEIIHOCTEH
BBIUMCIIEHUH  (a0CONIOTHOM M OTHOCUTEIBHOH); CpaBHEHHE
YHCIIOBBIX BbIpaxkeHU. HaxoxaeHue omunbok B npeoOpa3zoBaHUsIX
U BBIYMCICHUAX (OTHOCHUTCS] KO BCEM ITYHKTaM IPOTrpaMMbl)

KopHu, crenenu,
Jorapu(pmbl

O3HakOMJIEHHE C NOHSITHEM KOpHS N-d CTENEHU, CBOWCTBAMU
paZvKaJIOB U NPaBUJIaMHU CPaBHEHUS KOPHEH.

@OopMyNIMpOBaHUE OIPENECIECHUS KOpPHAI M CBOMCTB KOpHEH.
Bbluncnenue U CpaBHEHME KOpPHEH, BBINOJHEHHE NPUKHIKA
3HaueHus KopHsA. [IpeoOpa3zoBaHuMe 4YHCIOBBIX M OYKBEHHBIX
BBIPAKEHUH, COAEPIKAILUX PaJUKAIIbI.

Boinonnenue pacuetoB mno Qopmynam, coaepiKalliuM paauKalibl,
OCYILECTBIISAS HEOOXOIUMBIE ITOACTAHOBKH U IIPe0oOpa30BaHUsL.
OnpeneneHre paBHOCUIBHOCTH  BBIPAXEHUH C  pajMKalaMu.
Pemenune wuppanMoHaNbHBIX  ypaBHeHUH. (O3HakOMJIEHHE C
MIOHSITUEM CTEIIEHHU C JE€HCTBUTEIBHBIM IIOKA3aTEIIEM.

HaxoxxneHue 3HaueHHW CTENEeHM, UCHOJb3ys NMPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA. 3allMChIBAaHUE KOPHS N-i CTENEHU B
BHUJIE CTETIEHU C JPOOHBIM MOKa3aTeaeM U Ha00opoT.
@OopMyJIMpOBAaHHE CBOWMCTB CTENEHEW. BpluncieHue CTeneHeu c
palMOHAIbHBIM TIOKA3aTEJIEM, BBIIIOJIHEHNE NPUKHUIKH 3HAYCHUS
CTENeHH, cpaBHeHHe creneHel. [IpeoOpa3oBaHuMe 4YHUCIOBBIX U
OYKBEHHBIX  BBIP@KEHHUH, COAEP)KAIIMX CTENEHH, NPUMEHS
CBOMCTBA. Pemenne nokas3aTesbHbIX YPaBHEHUMN.

O3HakOMJIEHME C TIPUMEHEHHMEM KOpHEH WU CTENeHell Inpu
BBIYMCIICHUM CPEIHUX, JIEJICHUU OTPE3Ka B «30JIOTOM CEUYECHHM.
Pemenne npukiajHbIX 3aa4 HA CI0KHBIE IPOLIEHTBHI.

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHU I

Brimonaenue npeoOpa3zoBaHuii BRIpAKEHHM, MpUMeHeHue (Gopmyi,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEN U JIOTapu(MOB.

Omnpenenenne 00JIaCTH JOIMYCTUMBIX 3HAUYEHUN JIOTapUPMUIECKOTO
BhIpaKeHUs. Penienue norapudMudeckux ypaBHEHUH.

OCHOBBI TPUTTOHOMETPHUHA

OcHOBHBbIC MOHATHSA

N3ydyeHne paguaHHOrO METOAA U3MEPEHMsI YIJIOB BPALLEHUS U UX
CBS3M C IpaaycHON Mepoil. M3o0pakeHue yYrioB BpalleHHs Ha
OKPY>KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIa C €r0 PACIIOJIOKEHHUEM.
dopMyIUpOBaHUE OMpPENEICHUM TPUTOHOMETPUYECKUX (PyHKUIMN
JUIs  YIJIOB TIOBOpPOTAa MW OCTPBIX YIVIOB  NPSIMOYTOJIBHOIO
TPEYroJbHUKA U O0OBSICHEHHE UX B3aUMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHUYECKHUE
TOKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB st
BBIYMCIICHHS 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIIUH MO OJHOU
13 HUX.
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IIpeoOpa3oBanust N3ydyeHnne OCHOBHBIX (QOpPMYT  TPUTOHOMETpUU:  (POPMYIIBI
NpocTefmux CIIOKEHUSI, yIIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKUX TPUTOHOMETPUUYECKUX (DYHKIMH B IMPOU3BEIECHUE M MPOU3BEACHUS
BbIPasKeHUH B CYMMY U IQpPUMEHEHHE TIpU  BBIYUCIECHUU 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAXKCHUSI U YIIPOLLEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOYEK HA €IMHUYHOMU
OKPY’KHOCTH M IPUMEHEHHE UX AJIs BbIBOJIa (OPMYII IPUBEICHHUS
IIpocreiimmue Pemenne mno ¢QopMmyraMm u  TPUTOHOMETPUYECKOMY  KpPYTY
TPUTOHOMETPUYECKHUe IIPOCTEHIINX TPUTOHOMETPUYECKUX ypaBHeHUH. IIpumenenune
YPABHEHHS U OOIIMX METOJOB PELICHHs ypaBHEHHI (MPUBEACHUE K TUHEHHOMY,
HepaBeHCTBa KBaJIpaTHOMY, METOJ pa3jOKEHUS Ha MHOXHUTEIU, 3aMEHBI

[IEPEMEHHOI) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMenue  oTrmMedaTb  Ha  Kpyre — peleHus — NPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCUHYC,
APKTAHI€HC YUCIA

O3HakoMIIeHHE C MOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX
(GyHKIHH.

H3yuyenue ompeneneHuil apKCHHyca, apKKOCHHYCa, apKTaHI€HCa
yucna, (opMynMpoBaHME HX, H300pakeHHE HAa EIUHUYHOM
OKPYKHOCTH, IPUMEHEHHE IIPU PELICHUN YPaBHEHUI

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

®yuxkuuu. [lonsTue o
HeIpepbIBHOCTH

byHkuun

O3HakOMJIEHME C  IOHATHEM  IEPEMEHHOH,
3aBUCHUMOCTEN MEXy IEPEMEHHbBIMHU.
O3zHakoMIIeHHE c HOHSTHEM rpaduxa, olpeeneHue
MPUHAJIEKHOCTH TOYKM rpaduxky ¢yHkuuu. OmnpezneneHue 1Mo
¢dopmysne mpocreiliield  3aBUCMMOCTH, BUAa ee rpaduka.
Beoipaxkenue no ¢opmyiie 01HON nepeMeHHON Yepe3 ApyTue.
O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpMYyIUPOBAaHHE €ro.
Hax0XJIeHre 00J1acTH ONpeiesieHns: U 001acTH 3Ha4eHUH PyHKINN

npuMepamMu

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTEpPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX NIpoLeccax u
SIBJICHUSIX

O3HakoMJIeHHE ¢ TpuMepaMu (YHKLIHMOHAIbHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpOoLEeccax U3 CMEXKHBIX TUCHUIUIHH.

O3HakOMJIEHME C JOKa3aTEJIbHBIMH PACCYXIACHUSIMH HEKOTOPBIX
CBOMCTB JIMHEHHOW M KBaJApaTU4YHOM (YHKIUH, TpPOBEACHUE
UCCIIeIOBaHMsl JINHEHHOMN, KyCOUHO-TMHEHHON, ApOoOHO-TMHEHHON
U KBaJIpaTUYHOM (pyHKUMH, TOCTpOEHUE UX IpaUKOB.

IToctpoenne u uyrenue rpadpukoB ¢yHkuud. HWecnenoBanue
GbyHKIUH.

CocraBieHue BUAOB (YHKIHMH IO JaHHOMY YCIIOBHIO, peEIlEeHHE
3a/1a4 Ha DKCTPEMYM.

BBINOJIHEHHE MTpeoOpa3oBaHuil rpaduka GyHKIMH.

OopatHbie pyHKUMHU

N3ydyenne mnousATHUS 0OpaTHOW (YHKIMH, ONpEJelieHHe BHJA U
noctpoeHue rpapuka ooOpaTHON HYHKINHU, HAXOXKIEHUE ee 001acTH
ompeeseHuss 1 00J1acTH 3HAUYCHUMN.

[Ipumenenne cBOMCTB (YHKUIMN NMPH UCCIEIOBAaHUM YpaBHEHUH U
pelleHnr 3a1a4 Ha JKcTpeMyM. O3HakOMJIEHHE C MOHSTHEM
CJIO’KHOW (DYHKIIMH.

CreneHnble,
NMOKa3aTeJbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
¢pynxnun. Odparubie
TPUTOHOMETPHYECKHE
byHkunn

Boruncnenue 3HaueHuit GyHKIMHI 110 3HAYEHUIO apryMeHTa.
OmnpeneneHne NOJI0KEHUsI TOUKU Ha rpaduke Mo ee KOOpHMHATaM U
Ha000pOT.

Hcnonb3oBaHne CBOMCTB (YHKIMHA Ui CpaBHEHHMsS 3HAaYeHUH
CTerneHen u jorapudmMos.

[TocTpoenne rpaMKOB CTENEHHBIX U JTOTapuPMUUECKUX ()YHKITHA.
Pemenne mnokaszarenbHBIX M JOrapuMHUUECKUX YpPAaBHEHMH U
HEpPABEHCTB 10 M3BECTHBIM anroputMaMm. (O3HaKOMIIEHHE C
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MOHSTUEM HEMPEpPhIBHOU MEPUOINYECKOMN byHKINH,
(dopMyIMpOBaHUE CBOWCTB CHHYCa M KOCHHYCA, MOCTPOEHHE HX
rpadukoB. O3HAKOMJIEHHE C TOHATHEM TapMOHUYECKUX KOJIeOaHHH
U T[pUMEpaMHd TapMOHHUYECKHX KOJICOAHWH Ui OMHCaHUS
MIPOLIECCOB B (PU3UKE U APYTUX OOJIACTAX 3HAHHUSL.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOW MEPHOIMUYECKON (PYHKIUH,
(hopMynMpoBaHHE CBOWCTB TAHT'€HCA U KOTAHT€HCA, TIOCTPOCHHUE UX
rpauKoB.

[Ipumenenne cBoWcTB (YHKOMI 111 CpaBHEHUs 3HAYEHUU
TPUTOHOMETPUYECKUX (YHKUUH, PEIICHUS TPUTOHOMETPUYECKHX
ypaBHEHUH.

[Moctpoenne rpaukoB 0OpPATHBIX TPUTOHOMETPUUECKUX (YHKIUH
U ompeaeneHue 1o rpadgukam HUX CBOWCTB. BrinmonHeHue
npeoOpa3oBaHus TpaguKoB

HAY

AJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJLHOCTH

O3HakOMJICHHE C TIOHATHEM YHCIOBOM IIOCIIE0BAaTELHOCTH,
crioco0amu ee 3aJIaHusl, BBIYMCIICHUSIMH €€ YICHOB.

O3HaKOMIICHHE C TIOHATHEM TIPEJIeNa MOCIeI0BATEIHHOCTH.
O3HaKOMJICHHE C BBIUMCICHHEM CYMMBbI OECKOHEYHOI'O YHCIOBOTO
psAga Ha TMpHMEpPE BBIYHUCICHHUS CYMMBI OSCKOHEYHO YOBIBAIOIICH
TEOMETPUYUECKOM Mporpeccuu. PerieHue 3agad Ha TpPUMEHEHHE
GbopMyJIbI CyMMBI OCCKOHEUHO YyOBIBAIOIICH TIeOMETPUICCKON
POTrpeccuun

IIpousBoaHas u ee
NpPUMEHeHHe

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

W3yyenne u  QopmynupoBaHME €€  MEXaHHYECKOTO H
FE€OMETPUUYECKOTO CMBICIIA, H3YYEHHE alrOpUTMa BBIYUCIIECHUSA
MIPOU3BOIHOM Ha MpPHUMEpPE BBIYUCICHUS MTHOBEHHON CKOPOCTH U
YTJI0BOTO KO3 puIlMeHTa KacareabHOM.

CocraBieHne ypaBHEHHUsS KacaTelbHOH B 00lIeM BHJe. YCBOEHHE
MpaBUII nuddepeHpoBanus, Ta0IHIIBI MIPOU3BOAHBIX
JIEMEHTApHBIX (DYHKIUM, MpuMeHeHue Uil JudQepeHInpoBaHUSI
(yHKIMH, COCTaBJIEHNs YPAaBHEHHUS KacaTelbHOM.

N3yuenne TeopeM O CBA3M CBOMCTB (DYHKIMHM M TPOU3BOJIHOMH,
($hopMyIIMpOBKaA HX.

[IpoBeseHue ¢ MOMOIIBIO NMPOU3BOAHOM MccieqoBaHUs (YHKIINH,
3a1aHHoN (hopmyIoii.

VYcTaHOBIIEHHE CBSI3M CBOMCTB (DYHKIIMM M IMPOU3BOAHOM IO MX
rpadukam.

[IpumeHeHne NPOM3BOAHOM [UIsl PELIEHUS 3a1ad Ha HaXOXKICHHE
HaumOOJbIIEr0, HAUMEHbBIIEro 3HAYeHHs] W Ha HaXOXICHHE
JKCTpEMyMa

ITepBooOpa3Hnas u
HHTErpaji

O3HakoMIJICHHUE C TIOHATHEM UHTETpaJIa U IepBOOOPA3HOM.
W3ydyeHnne mpaBuia BBIUKCICHHS TIEPBOOOpPA3HOM UM TEOpPEMBI
Herorona—JleiiOHuma.

Pemenne 3amad Ha CBsI3b MEPBOOOpPA3HOW U €€ MPOU3BOJHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOU (PYHKITHH.

Pemenue 3amau Ha TpUMEHEHUWE WHTETpaia sl BBIYMCICHUS
(U3UYIECKUX BEJIMYHMH U TIIONIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMSI M CUCTEMBbI
YPABHEHUIl HEPaABEHCTBA
U CHCTeMbl HEPABEHCTB €
ABYMS NlepeMeHHbIMHU

O3HakoMieHHME € TPOCTEHMIIMMH  CBEICHHSIMHM O  KOPHSAX
anre6panquKnx ypaBHeHHﬁ, IIOHATUAMHAU HUCCICO0BaHUA
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3yuyeHue Teopuy paBHOCHIBHOCTH YPABHEHUH U €€ IMPUMEHEHUS.
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IloBTOpeHue 3amMcu pelieHnus CTaHIapTHBIX YpaBHEHUH, IPHEMOB
npeoOpa3oBaHusl YpaBHEHUH s CBEICHUS K CTaHIAPTHOMY
ypaBHEHMIO.  PelieHHe  palMOHAIBHBIX,  HPPALUOHAIbHBIX,
[I0Ka3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUN U CUCTEM.
Hcnonws3oBanre CBOWCTB U TpaduKkoB (YHKIHMA IS peUIeHUs
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemienue ypaBHeHUIl ¢ IpUMEHEHNEM BCEX NMPUEMOB (Pa3yI0KEHUS
Ha MHOXHTENIU, BBEACHHUS HOBBIX HEU3BECTHBIX, IOJCTaHOBKH,
rpagpuueckoro  Merona). PemieHue cucteM  ypaBHEHMH €
MPUMEHEHHEM PA3TUYHBIX CIIOCOOOB.

O3HakomJIeHHE C OOLIMMH BOINPOCAMM PEIIEHUS HEPAaBEHCTB U
UCIOJB30BAHUE CBOMCTB M TpapuKkoB (GYHKIUNA IPH PEUICHUU
HEpPaBEHCTB.

Pemenne HeEpaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IUYHbIX CIIOCOOOB.

[IpumeHeHne  MareMaTH4YEeCKMX  METONOB Uil  pELICHUS
COJZIepKATeNbHBIX 3aJad M3 pa3IMuYHbIX O0JIaCTe HayKu M
MIPaKTUKH.

WnTepnperupoBaHue  pe3yslbTaTOB € y4YETOM  peaJIbHBIX
OTpaHUYCHUU

3JIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEMN U CTATUCTHUKH

OcHoBHBIE IOHATHUSHA
KOMOUHATOPUKH

N3yuenune npaBmiia KOMOMHATOPUKHA W TIPUMEHEHHE TIPU PELICHUN
KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33a]1a4 METOAOM Tiepebopa 1 Mo MpaBHITy
YMHOXKEHHUSL.

O3HaKOMJIEHHE C IIOHATHSIMU KOM6I/IH8,TOpI/IKI/II pPasMCIICHUSMU,
COYCTAaHUSIMH, TIEpPEeCTAaHOBKaMu ©  (opMmylnamu  JUIsl  HX
BBIYUCJICHUA.

OObscHeHne U  mnpuMeHeHHe (GopMmyn Uil BBIYHCICHUS
pa3MeNICHH, IEPECTAHOBOK M COYCTAaHUH TPU PEIICHUH 3a/1a4.
O3zHakoMJIeHHE ¢ OMHOMOM HBIOTOHA U TPEYTrOJbHUKOM MacKas.
Penrtenue MPaKTUYCCKUX 3aJad C HCIOJb30BaAHUCM HOHATHH U
TIpaBUJI KOMOMHATOPHUKHU

DJIeMeHThI TeOpuu
BeposATHOCTEH

N3ydyeHne Ki1IacCUYECKOrOo OMNpPENENIeHNUs] BEPOSITHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CyMME€ BeEpOSTHOCTEH. Paccmorpenue
MIPUMEPOB  BBIYMCIEHUS BeposTHOcTell. Pemenune 3amau  Ha
BBIUMCIIEHHE BEPOSTHOCTEH COOBITUI

IIpencrasienne JaHHBIX
(TadIuUbI, IMATPAMMBI,

rpagpuxn)

O3HakOMJIEHHE C TPEJCTABIEHUEM YHCIOBBIX JaHHBIX M HX
XapaKTEPUCTUKAMH.

Pemenne npaktuyeckux 3afady Ha 0OpaOOTKY YHCIIOBBIX JaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsimble M IJIOCKOCTH B
NPOCTPAHCTBE

@opMynvpoBKa U MPUBEACHUE  JOKA3aTelIbCTB  IIPU3HAKOB
B3aMMHOTI'O PACIOJIOKEHUS IPSIMBIX U INIOCKOCTEH.

Pacno3snaBaHMe Ha dYeprexkax M MOJENISAX pa3iIUYHBIX CIIy4acB
B3aUMHOTI'O pacnoyIoKEeHUs MIPSAMBIX u IIJIOCKOCTE,
apryMEHTUpOBaHUE  CBOMX  CyxzacHud.  DopmynupoBaHHUE
ONpENEICHUN, TPU3HAKOB W  CBOWMCTB  MApaJUIEIbHBIX U
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN, ABYTPAHHBIX U TMHEHHBIX YIJIOB.
BelltonHEHNE TOCTPOEHUS YIIIOB MEXAY MNPSAMBIMH, MPSIMON W
IIJIOCKOCTBIO, MEKY IUIOCKOCTSIMH 110 OIIMCAHUIO U PACIIO3HABAaHUE
uX Ha Mozeisix. [I[pumeHeHne Npu3HakoB U CBOMCTB PacIOIOKEHUS
OpsIMBIX M TUIOCKOCTEW MNpH penieHuu 3agad. M3oOpakeHue Ha
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PUCYHKaXx M KOHCTPYMPOBAaHHE Ha MOJENAX IMEPHEHIUKYISIPOB U
HaKJIOHHBIX K IUIOCKOCTH, INPSMBIX, MapaJUICIbHBIX IUIOCKOCTEH,
YIJI0B MEXAY MPSAMOM U MIOCKOCTHIO U 0OOCHOBAaHUE MOCTPOCHHUSL.
Pewrenue 3a1a4 Ha BBIYMCIICHUE TEOMETPUYECKHUX BEJIMYMH.
OnuceiBaHHE PACCTOSHUS OT TOYKHM JO IUIOCKOCTH, OT HPSIMOM A0
IJIOCKOCTH, MEXAY IUIOCKOCTSAMM, MEXAY CKPELIUBAIOIIMMUCS
MPSIMBIMHU, MEX]Ty IPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
@opMynMpOBaHHE U  JOKa3blBAHUE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpeM CyIecTBOBaHUS, CBOMCTBa). M3o0paxeHue
Ha dYepTeXax M MOENAX pacCTOSIHUSA U OOOCHOBaHHME CBOMX
cyxaeHui. OrmnpeneneHue W BBIYMCICHHE  PAcCTOSHUN B
npoctpancTBe. [lpumenenue ¢popmyn U TeopeM IUIAHUMETPUU IS
pemieHust 3agad. O3HAKOMJIEHHE C TOHSATHUEM I1apajuIeIbHOIO
MPOEKTUPOBAHUS U €ro cBorcTBaMH. DOPMYIMPOBAHUE TEOPEMBI O
IJIOIA I OPTOrOHAJIBHON MPOEKIIMU MHOTOYrOJIbHUKA.
[Ipumenenue Teopuu Uisi  OOOCHOBAHMSI  IMOCTPOCHUM U
BBIYMCIICHUM.

ApryMEHTHUPOBAaHHUE CBOUX CYKIEHUN O B3aMMHOM PaCIIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHUKHU

Onucanue U XapakTEpPUCTUKA PA3JIMYHBIX BUJI0B MHOI'OIPaHHUKOB,
NepevYrCcIeHNEe UX JIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPAaHHHKOB W BBITIOJHEHUE IMOCTPOSHHS Ha
N300pakeHUSIX U MOJIEIISIX MHOIOI'PaHHHUKOB.
Boruncnenue TuHENHBIX 3JIEMEHTOB U YIVIOB B IIPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUN
XapakTepucTuka U HU300pak€HUE CEUEHHUs, pPa3BEPTKU
MHOT'OI'PaHHHUKOB, BBIYMCICHHUE TUIOIAAeH TOBEPXHOCTEH.
[TocTpoenue mpocredmux ceueHui Kyoa, Npu3Mbl, TUPAMUIBL.
[Ipumenenue (pakToB U cBeA€HUH U3 MIIaHUMeTpUn. O3HaKOMJIEHHE
C BHUIAAMM CHMMETPHUM B THPOCTpaHCTBE, (OPMYJIUPOBAHUE
ONpEACIEHU! M CBOMCTB. XapaKTEpUCTUKA CUMMETPUU TeEl
BpAIlleHUs 1 MHOTOTPAaHHUKOB.
IIpumeHeHHEe CBOMCTB CHUMMETPUM IIPM  pEIICHHUU  3a1ad.
Hcnonb3oBaHrne NpUOOPETEHHBIX 3HAHUM JUISI UCCIENOBAHUS U
MOJICIMPOBAaHMUsl HECIIOKHBIX 3ajad. [300pakeHne OCHOBHBIX
MHOT'OTPaHHUKOB U BBIIIOJJHEHUE PUCYHKOB I10 YCIOBHSIM 3a/1a4

Tesa 1 moBepxHOCTH
BpAalLlleHUs

O3HakoMJIeHHE ¢ BUJaMM TeJ BpalleHus, (opMyIHMpOBaHUE UX
onpeAeneHud U CBOMCTB. DOPMyIMpPOBAHHUE TEOPEM O CEUCHHH
11apa MiaoCKOCThIO U TIOCKOCTH, KacaTeIbHOH K cdepe.

XapakTepucTuKa U U300pakeHNe TN BpallleHus, UX pa3BEepTKH,
CEUEHUSI.

Pemenune 3agay Ha NOCTPOEHHE CEYEHWUH, BBIYMCICHHE JUJIHH,
pacCTOsIHUH, YIJIOB, ILIOIIAEH.

[IpoBenenue nokazateabHbIX PacCyKIACHUM MPU PEIICHUN 3a]1a4.
[IpumeHeHne CBOMCTB CHMMETPUM IIPM PEIIEHUHU 3aJad Ha Tena
BpaIeHus, KOMOWHAIIUIO TEll.

N300paskeHre OCHOBHBIX KPYTJIBIX T€J U BBINOJHEHHUE PUCYHKA 110
YCJIOBHIO 3a/1a4

HN3mepenus B reoMeTpun

O3HakOMJICHHE C TOHATUSMHU IJIOMAAN W 00bheMa, aKCHOMaMu W
CBOWCTBaMH.

Pemenne 3amau Ha BBIUKCICHHE TUIOIMIANAEH TUIOCKUX GUTYp C
MPUMEHEHUEM  COOTBETCTBYIOMUX GopMyal W  (akToB W3
TIAaHUMCTPHUU.
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N3yuenne TeopeM O BBIYUCICHUU OOBEMOB INPOCTPAHCTBEHHBIX
TEJ, pelleHHe 3a7ady Ha MpUMEHEHHE (OPMYIT BBIYUCICHUS
00BEMOB.

Wzyuenune ¢opmyn A BBIYUCICHHS IUIOMIAACH IMOBEPXHOCTEH
MHOTOTPaHHUKOB M Tel BpameHus. O3HaKOMJIEHHE C METOAOM
BBIUMCIICHUS IJIOUIAIU TIOBEPXHOCTH chephl.

Pemenne 3amay Ha BBIYMCIEHHE IUIOINALCH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

KoopanHatbl 1 BEeKTOPbI

O3HakoMJIEHME C TIOHATHEM BeKkTopa. M3ydyeHuwe nexkapToBOU
CUCTEMBI KOOPJIMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM
KOOpJAUHATaM TOYEK U IUIOCKOCTEN, HaX0XKIEHUE KOOPAUHAT TOYEK.
Haxoxxnenue ypaBHEeHUH OKPYKHOCTH, C(EpbI, TUIOCKOCTH.
Brruncnenue pacCTOSHUN MEXIy TOYKaMHU.

N3yueHne CBOWCTB BEKTOPHBIX BEIMYMH, IPABWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUJI HaXOXKICHUSA
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, NpaBHJI JACHUCTBUH C
BEKTOPaMH, 3aJaHHbIMH KOOpAUHATAMH.

[IppuMeHeHne TeopuM NpM pELlIEHUWM 3aJad Ha JACUCTBUA C
BEKTOPAMH.

N3yueHne CKamspHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHHUs NpsIMONM M IIockocTu. [Ipumenenue teopum npu
peuieHuy 3a1a4 Ha JEHUCTBHSI C BEKTOPAMH, KOOPAVMHATHBIA METOJ,
IIPUMEHEHUE BEKTOPOB [UIsl BBIYMCIEHUS BEIMYMH YIVIOB U
pacCTOSAHUM.

O3HakOMJIEHME C [OKa3aTelbCTBAMM TEOPEM CTEPEOMETPUHU O
B3aMMHOM  DAcCIoOJIO)KCHUM  NPSAMBIX M IUIOCKOCTEH ¢
HCII0JIb30BAHUEM BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ITPOI'PAMMBI YYEBHOI'O ITPEJMETA «MATEMATHKA»

OcBoeHHE MporpaMmbl Y4eOHOTO TIpeaMeTa «MaTeMaTHKa» TMpeArojaraeT HaJIudue B
podecCHOHAILHOM 00pa30BaTEIbHON OpraHHM3allMK, PEATU3YIOIIeH 00pa30BaTEIbHYIO MPOrPaAMMY
cpenHero o6Omero obpasoBanus B mpeaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO 0O0IIEro
oOpa3oBaHus, y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTH OOECIEUUTHh OO0Y4aromuMCs
cBOOOHBIN H0oCTYN B IHTEpHET BO BpeMsi yueOHOTO 3aHATHS U TIEPUO/I BHEYUYCOHOM e TEIIbHOCTH.

[Tomerenne kaOWHETa JOJKHO YIOBIIETBOPITH TPEOOBAHHSIM CAaHUTAPHO-IITHIEMHUOIOTHICCKIX
npaswil U HopmatuBoB (CAHIIMH 2.4.2 Ne 178-02) u ObITh OCHALIEHO THUIIOBBIM O0OpYJIOBaHHUEM,
YKa3aHHBIM B HACTOSIIMX TPEOOBAHHSAX, B TOM YHCIIC CICHUATM3UPOBAHHON ydeOHOW MeOenbio U
cpeacTBaMU OOYYEHHs, JOCTATOYHBIMH JUJIsS BBITIOJIHEHUS TPeOOBAaHWUN K YPOBHIO TOJITOTOBKU
oOy4Jaronmxcs.

B xabuHeTe 10KHO OBITh MYJIBTUMEIUHHOE 000OPYI0BAHKE, TOCPEACTBOM KOTOPOTO YYACTHHKHU
00pa3oBaTEeNBLHOIO TpoIlecca MOTYT MPOCMATPUBATh BH3YAIbHYIO HWH(GOpPMAIMIO 0 MaTeMaTHKE,
CO3/1aBaTh MPE3CHTAINH, BUCOMATEPHAIIBI, HHBIC TOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MAaTEPUATBHO-TEXHHYECKOTO OOCCIICYCHHUSI MPOTrPaMMBI
y4e0HOTO MPEeAMETa «MaTeMAaTHKa» BXOIAT:

® MHOTO(QYHKIIMOHAJIbHBIN KOMIUICKC MIPEIOIaBaTelIs;
® HarJIIHbIC TOCOOUS (KOMIUIEKTHI YUeOHBIX TaOJIHII, TUNIAKATOB, IOPTPETOB BHIIAFOIIUXCS
YUYCHBIX-MATEMAaTHUKOB H JIp.);
WH(OPMAIMOHHO-KOMMYHHUKATHBHBIC CPEJICTRA;
® HKPaHHO-3BYKOBBIC MIOCOOUS;
® KOMIUIEKT TEXHUYCCKOU JOKYMEHTAIIMH, B TOM YHCJIC IMaclopTa Ha CPeICTBAa OOYICHHSI,
WHCTPYKIIUHU TI0 UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;
e OuONIMOTEYHBIN QOH]I.

B Oubanoreunsiii GoHI BXOAAT y4eOHHUKH, ydeOHO-Meroauueckue kKomruiekThl (YMK),
o0ecrieunBaIIMe OCBOEHHE y4eOHOTO TpeaMera «MaTeMaTHKa», pPEKOMEHJOBaHHBIC WU
JONYUIEHHbIE JUISI MCIOJIb30BAaHMS B HPO(PECCHOHANBbHBIX 00pa30BaTENIbHBIX OpPraHU3aLUAX,
peanu3yomux 00pa3oBaTeIbHyI0 IPOTpaMMy CpeIHEro o0Iero oOpa3oBaHUs B Mpeleax OCBOCHHUS
OIIOII CIIO na 6a3e ocHOBHOTrO 0611er0 00pazoBanus. buGianoTeunslit GOHI MOXKET ObITH TOMOIHEH
SHIMKIIONEUSMH, CIPAaBOYHUKAMM, HAY4YHOM, HAy4YHO-TIONYJSIPHOM W JpYrod IuTepaTypoill o
MaTeMaTHKe. B Tmporiecce OCBOSHHS MPOrpaMMbl YU4eOHOTO TpeAMeTa «MaTeMaTHhKa» CTYACHTHI
JOJDKHBI TIOJYYUTh BO3MOXKHOCTH JIOCTYNA K 3JIEKTPOHHBIM y4eOHBIM MaTepHajaM 10 MaTeMaTHKE,
MMEIOIINMCS B CBOOOTHOM JIOCTYIIE B CETH MHTEPHET (DJIEKTPOHHBIM KHHTaM, TPAKTUKyMaM, TECTaM,
MaTepHaiam ers u Jip.).
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cpen. [Ipod. O6pazosanms. — M., 2017.

bamvakoB M.M. Matemaruka (6a30Bbiif ypoBeHs). 10 kiacc. — M., 2019.

bammvakoB M.U. Maremartuka (6a30Bb1ii ypoBeHns). 11 xkmacc. — M., 2019.

bammvakos M.U. Anrebpa u Hauana ananusa, reomerpus. 10 kimacc. — M., 2019.

bammvakoB M.1. Maremaruka (6a30Bblii ypoBenb). 10 ximacc. CoopHuk 3ama4: yued. [locoOue.
— M., 2019.

bammvakos M.M. Matemaruka (0a3oBbiii ypoBeHs). 11 kmacc. COopuuk 3amau: yued. [Tocobue.
— M., 2019.

Boromoios H.B. , Camoiinenko I1.11.

Marematuka yue6. 1 ccy3oB - M.: Jlpocda, 2018.

boromonos H.B.

[TpakTryeckue 3ansATHs 110 MaTematuke. — M.: FOpaiit, 2018.

boromonos H.B.

COopHHUK 3a/1a4 IO MaTeMaTHKe: yuel. mocodue ams ccy3oB. — M.: poda, 2017.

Komssrun FO.M., Tkauea M.B, ®enepoa H.E. m np. Maremaruka: anreOpa u Haudana
MaTeMaTHYeCcKoro aHauuza. Anredpa U Hayajla MaTeMaTH4YecKoro aHanusa (06a30BbI M yriIyOJeHHbBIN
ypoBHH). 10 kimacc / nox pen. A.b. Kwxkuenko. — M., 2017.

Konsrun KO.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anreOpa u Hayaia
MaTeMaTHYeCcKoro aHanuza. Anredpa U Hayajla MaTeMaTHYecKoro aHanusa (06a30BbI M yriIyOJeHHbIH
ypoBHH). 11 kimacc / nox pen. A.b. XKwxkuenko. — M., 2017.

s mpenonasareJieit

®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparum.
ITpuka3 MunuctepctBa oOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHUn
(dbenepalbHOTO TOCYAApPCTBEHHOTO O0O0pPa30BaTEIBHOTO CTAaHIApTa CpeaHero (MOJHOTO) O00IIero
o0pa3oBaHU.

[Ipuka3 MunucrepctBa obpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHunid B [Ipuka3 MunuctepcTBa obpasoBanusi U Hayku Poccuiickoit @eneparuu ot 17.05.2012
No 413 «*“O06 yrBepxkaeHuu (henepasbHOro TOCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAApTa CPEAHETO
(momHOTO) 001IIeTO 00pa30BaHU ».

[TuceMo JlemaprameHTa rocylapCTBEHHOW MOJUTHKU B cepe MOATOTOBKH padouux KaJpoB U
JIIO MunuctepctBa oOpazoBanusi U Hayku P® ot 17.03.2015 Ne 06-259 «Pekomenmanuu o
OpraHu3alM IMOJIydeHHsI CpeliHero oOmero oOpa3oBaHUs B IIpeJesiaX OCBOEHUS 00pa30BaTENbHBIX
IpoOrpamMM CpeIHEro npodeccHoHaAIbHOro 00pa30BaHUs Ha 0a3e OCHOBHOIO 0OLIEro oOpa3oBaHUS C
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ydeTroM TpeOoBaHMil (eepaabHbIX MOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAPTOB U MOITydaeMoOu
npodeccur WM CeUUAIbHOCTH CPEIHEro MPo(ecCHOHANTBHOTO 00pa30BaHUs».

bamvakos M.MU. Marematuka: kH. [{ns mpenomaBarens: merton. Ilocoome. — M., 2013
bammvaxos M.U., Lpiranos 1.1. MeTtonuueckoe nmocodue jist moaroroku k EI'9. — M., 2011.

HNHuTepHeT-pecypcsl

www.fcior.edu.ru (MadopmanmoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTEPHAIIBI ).
Www.school collection.edu.ru (Enunast kosuteximu nupoBbix 00pa3oBaTeIbHBIX PECYPCOB).
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