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Ono6peHo ¢ 1eNbIo MPaKTUYECKOrO IPUMEHEHHUS
Ha 3aceaHuHU IIUKJIIOBOU METONMYECKONH KOMHUCCHU

€CTECTBEHHOHAYYHOT'O IMKJIa
npotokon Ne 77 ot «o26» £b 2019 .
IIpencenarens [IMK & JI. H. MenkoHoBa

PabGouass mporpamma yueOGHON  nucuuiuiiHbl  «MartemaTuka: aiarebpa M Hayaia

MaTEeMaTUYECKOr0 aHaJIN3a; TEOMETPHs pa3paboTaHa Ha OCHOBE TPEOOBAHMIA

@denepalibHOTO  TOCYAapCTBEHHOTO0 00pa30BaTENBHOTO CTaHAapTa cpenHero ooiero
o0Opa3oBaHus, YTBEPXKICHHOIO MpHKa3oM MuHucTepcTBa 0OpazoBaHusi U Hayku P® or
17.05.2012 Ne 413(c usmenenusimu Ha 29 nexadps 2014 r., 31 gekadps 2015 r., 29 utons 2017
r.);

PexomeHnnanuii 1o OpraHM3alMy TOJYYEHHs] CPEJHEro o0Iero obpa3oBaHUs B Ipenenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrPaMM CpeAHEro MpoecCHOHaIbLHOr0 o0pa3oBaHMs Ha 0aze
OCHOBHOTO o00miero oOpa3oBanusi ¢ yderoM [IpuMepHOl OCHOBHOW 00pa3oBaTEIbHON
pOrpamMMBbl cpeiHero ooiiero oOpazoBaHus, 0JOOPEHHOH peleHueM (enepanrbHOro yu4eoHo-
METOJIMYECKOr0 O0BhEAMHECHHS 110 001eMy oOpa3oBanuio (mpoTokos oT 28 uioHs 2016 1. Ne
2/16-3);

[TpumepHOil mporpaMMbl 0011€00pa30BaTeNbHON IUCHUIUIMHBL «Maremaruka: aiaredpa u
Hayaja MaTeMaTUYECKOT0 aHallu3a; TeOMEeTpHUs» 0100peHHoi HayuHO-MeToqM4ecKuM COBETOM
IlenTpa mnpodeccuonanpHoro obpazoBanuss DPIAY «DPUPO» um pexoOMEHIOBaAaHHOW st
peaym3a OCHOBHOW Tpod)eccuoHanbHONW  oOpa3oBarensHO mporpammbel CITO Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs C MOITYYSHHEM CpeIHero o0miero oopasoaHus (MPoToKo Ne
2 ot 26. 03. 2015);

[TpumepHOIl OCHOBHOHM 00pa3oBaTeNbHONW MHPOrpaMMbl CpeIHEro oO0Imero oopazoBaHUs IO
mucnuiuimHe «Martemaruka: anreOpa W Havajga MaTeMaTHYECKOTO aHalHu3a; TeOMETPHS,
0100peHHoI pemieHueM (eaepaabHOro yueOHO-METOINYECKOro OOBEAMHEHHs MO 00IeMy
obpa3zoBanuto (mpotokon ot 28 urors 2016 r. No2/16-3);

06 yrounennu PekoMenaanuii mo opraHu3aiyy MOJy4yeHus: cpeaHero oouero oopasoBanus B
npezenax OCBOSHHs 00pa30BaTeIbHBIX MMPOTPAMM CPEIHET0 MPOPECCHOHATHHOTO 00pa30BaHHUS
Ha ©Oaze OCHOBHOro o0miero oOpa3oBaHus C YydyeToM TpeOoBaHUH (enepabHBIX
TOCYJapCTBEHHBIX ~ 00pa3oBaTENbHBIX CTAaHIAPTOB H  IONyd4aeMOH MpodeccHu  WiH
CHEIHMAbHOCTH CpeqHero mnpodeccuoHanbHOro obOpa3zoBanusi (muckMo JlemaprameHTta
rOCYJapCTBEHHOM TONHUTHKU B cepe moaroroBku padbouux kajapoB u IO MunobpHayku
Poccun ot 17.03.2015 Ne 06-259) u mnpuMepHbBIX Mporpamm o00meo0pa3oBaTeIbHbIX
JTUCHHUIIIMH I TPO(ECCHOHANIBHBIX 00pa3oBaTeNbHBIX opranusanuii (2015r), omoOpeHo
Hayuno-meronuueckum cosetoM lleHTpa mnpodeccruoHanbHOro o0pa3oBaHHsS M CHUCTEM
kBanupukanuu GPI'AY «®UPO» ot 25 mas 2017 npoTtokos Ne3;

VYyebnoro mirana ['BIIOY PO «PKMuA» mno cnenuansHoctu 23.02.07 TexHuueckoe
0o0cy>)KMBaHUE U PEMOHT JBUTATENICH, CUCTEM U arperatoB aBromobuiienr ot 21.06. 2019.

Opranuzanus-pa3paboTumk: ['ocynapcTBeHHOE OIOIKETHOE IPO(ecCHOHANBHOE

oOpasoBarenbHOe  yupexiaeHue PocToBckoit — obmactu
«PoCTOBCKHI KOIJIEMK METAII000paOOTKH U aBTOCEPBUCAY

Pa3paboTruunk:

Menkxonosa JIronmuna HukonaeBHa, npenonasarens Beicuieit kareropuu I'BIIOY PO «PKMuA»
OKCIIEPTHI:

1.Kazakesuu O.B., npenonasarens TAIIOY PO «PKTM»

2.T'onuaposa T.®.., npenogasarens [ BITOY PO «PKMuA»
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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIUATLINHBI
«MATEMATHUKA: AVI'EBPA 1 HAYAJIA MEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

1.1. IlogcHUTEILHASA 3ANINCKA

Peanuzanus cpenHero oOmiero o0pa3oBaHUsi B Ipefenax OCHOBHOM
npodeccuoHanbHOl ~ 00pa3oBaTeIbHOM  MporpaMMbl MO  CHEIUAIBHOCTHU
OKcIutyaranusi TPaHCIOPTHOTO 3JIEKTPOOOOpYIOBaHUS M aBTOMAaTHKU (IO BUIAM
TPAHCIIOPTA, 33 UCKIIOUCHUEM BOJHOTO) B COOTBETCTBUH C MPUMEPHOU MPOTPaMMOi
«MaremaTukay, C yaéToM TEXHUYECKOTO npodums MOJIy4aeMOro
npodeccuoHanTbHOTO 00pa30BaHMS.

1.2. O0mas xapakTepuCTHKA Y4eOHOM IMCUMIINHBI

Marematuka SBJIIETCS byHIaMeHTaIbHON o011e00pa3oBaTeIbHON
JTUCIUIUIMHOM €O  CJIOXKUBIIMMCSL YCTOWYMBBIM  COJEP)KAaHHEM U OOIIKMMU
TpeOOBaHUSIMU K TIOJITOTOBKE 00YUYaIOIIUXCSI.

[Iporpamma pazpabotrana Ha ocHoBe TpeOoBanuii GI'OC cpennero oOiero
o0pa3oBaHMsl, IPEIBSABISEMBIX K CTPYKTYPE, COJIEPKaHUIO U Pe3ysIbTaTaM OCBOEHUS
y4eOHOW NUCHUIUIMHBI «MareMaTtuka», 1 B COOTBETCTBUU ¢ PexomeHganmusiMu 1o
OpraHu3ali TOJYy4YEHHUs CpedHero oOlero oOpa3oBaHUs B IpeAesiaX OCBOEHUS
0o0pa3oBaTeNbHBIX NPOrpaMM CpeIHEro npodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro 00miero oOpa3oBaHusi C€ ydyeToM TpeOoBaHUN  (eaepaabHbIX
rOCyJIapCTBEHHBIX O00pa30BATEIbHBIX CTAHJAPTOB U IOJIydaeMoOil mpodeccuu Hiu
CIEUATBHOCTH CpEIHETO po¢heCCUOHAIBHOTO o0pa3zoBaHuUs (muceMo
JlenaprameHTa rocyapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKM pabOUYuX KaJlpoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

JlanHasi TporpaMMa COCTaBJIeHa Ha OCHOBaHMHM MPHUMEPHOW MPOTPaMMbI
yueOHOM  guciuiuinHbel  «MaremMatuka» s npodeccuil HayalbHOIO
po(ecCUOHATBHOTO oOpa3oBaHHUs u crenuaibHOCTe! CPEIHEro
npodeccruonanbHoro oopazoanus (aBrop:bammakos M.U.,akagemuxk PAO, mokrop
¢u3nKo-MaTeMaTHUECKUX  HayK, mpodeccop),MaTeMaTika  HM3ydaeTcss  Kak
npoduiibHas ~ obmieoOpa3oBaTenbHas — aucuMiuiiHa.  [Ipodunmmzamus — 1enei
MaTeMaTHYeCcKoro o0pa3oBaHUSl OTpakaeTcs Ha BbBIOOpE NPUOPUTETOB B
opraHu3anuu y4eOHOU JesTeNbHOCTH oOydwarommuxcs. [ TexHudeckoro mpodus
npodeccuoHanbHOr0 00pa3oBaHusl BbIOOpP Lele cMemniaercs B IMparMaTH4eCKOM
HaIpaBJIEHUU, NPEIyCMaTPUBAIOUIEM YCHUJICHHE U pPACIIMPEHHE MPUKIAJTHOTO
XapakTepa M3yYeHUs  MaTeMaTHK{; MPEUMYIICCTBEHHOW  OpHUEHTAIlMM  Ha
AITOPUTMHUYECKHI CTUJIb TO3HABATEIHHOMN JAESITETFHOCTH.

OOmue 1enu U3ydeHus MaTeMaTHK{ TPaIUIMOHHO PEan3yIOTCS B YETBIPEX
HamnpaBlIEHUSX - oOIee TMpeacTaBIeHHEe 00 HAeIX W METOJaX MaTeMaTHKH,
MHTEIJICKTYyallbHOE Pa3BUTHE, OBJIAJICHHE HEOOXOAMMBIMUA KOHKPETHBIMH 3HAHUSIMU
¥ YMEHUSIMH, BOCTIUTATEIFHOE BO3/ICHCTBHE.

Copepxanue mporpaMMbl «MaTemaTkay HalpaBJIeHO HA JOCTUKEHHUE CISAYIOLINX
neJieii:



* obecrieueHre cHOpMUPOBAHHOCTHU MPEACTABICHUIN O COLIMATBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MAaTEMATHUKHU;

* o0OecrieueHue CcHOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHYECKOTO U
MaTeMaTUYECKOTO MBIILJICHHUS;

* oOecrieyeHue cHOPMUPOBAHHOCTH YMEHHUU NMPUMEHSTH MOJYYCHHbIC 3HAHUS TMPHU
PELIEHUH Pa3INYHbIX 33]1a4;

* obecnieyeHne chOpMHUPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTHUKE Kak 4acTH oOIe
YeJI0BEUYECKOU KYJIbTYpbl, YHUBEPCAJIbHOM SI3bIKE€ HayKH, TO3BOJISIOIIEM OIUCHIBAThH
Y U3y4aTh peajbHbIE MPOLECCH U SBJICHHUS.

Conmepxanne ydeOHOW JUCIHMIUTUHBI pa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMU COJIEPKATEIbHBIMU JUHUSAMU 00YUEHUSI MaTEMATUKE:

e ajreOpavyeckas JIMHHS, BKJIIOYAIOMIAs] CHCTEMATH3alUI0 CBEJCHHM O
YHCJIax; U3y4YE€HHUE HOBBIX U 0000IIEHNE paHee U3yUEHHBIX ornepanuil (BO3BeICHUE B
CTENIEHb, W3BJICUEHUE KOpHA, JOTapuMHUpOBaHUE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHIreHC U OoOpaTHbIE K HHUM); M3yYEHHE HOBBIX BHUJIOB UHCJIOBBIX BBIPAXKECHHUHN U
GopMyJI; COBEpLUICHCTBOBAHME NPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON
KyJbTYpbl, pacIIUpEHHE U COBEPIICHCTBOBAHUE aJreOpanyveckoro ammapara,
c)OPMHPOBAHHOTO B OCHOBHOW IIKOJE, M €ro MPUMEHEHHE K PEUICHUIO
MaTEeMaTUYECKHUX U NPUKIAJHbIX 33/a4;

® TEOPETUKO-(QYHKUMOHAIbHAS JIMHMS, BKJIIOYAIONIAsd CHUCTEMATHU3aLUI0 U
paclIMpeHrue CBEIEHUM O (YHKUHUAX, COBEPUICHCTBOBAHUE IpaUyECKHX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMM HJE€IMHM W METOJAaMU MaTEMaTHYECKOTO aHaln3a B
o0beMe, TMO3BOJISIIOIIEM HCCIENOBaTh JJIEMEHTapHble (QYHKIMM U pellaTh
npocTeiine reoMeTpudeckue, GU3n4eckue U Jpyrue MpuKkiaIHble 3a/1a4H;

e JINHWS YPaBHCHHH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOCHUU U
UCCJIEIOBAHUM MAaTEMaTUYECKUX MOJENel, MepeceKaromasics ¢ anreOpandeckoil u
TEOPETUKO-(PYHKIIMOHAILBHOM  JIMHUSIMM M BKJIOYaroU[ass  pa3BUTUE U
COBEPILICHCTBOBAHUE TEXHHUKU anreOpandyeckux MpeoOpa3oBaHUM Mg peLIeHUs
yYpaBHEHUH, HEPABEHCTB M CHUCTEM; (OpMUPOBAHHE CHOCOOHOCTH CTPOUTH H
UCCJIEIOBATh NPOCTEUIINE MAaTeMaTHYEeCKHME MOJENHU NpPHU PELICHUH MNPUKIAJIHBIX
3aJ1ay, 3a7a4 U3 CMEXHbBIX U CIIELIMAJIbHBIX TUCLUHUILINH;

e reoMeTpuyecKkass JIMHHUS, BKIIOYAIOIIAs HArJAgHble NPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax W M3y4yEHUE HUX CBOMCTB, (HOPMHpPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPa)KEHUS, Ppa3BUTHE  CIIOCOOOB  T'€OMETPUUYECKUX
WU3MEPEHNI, KOOPAMHATHOTO U BEKTOPHOI'O METOOB JUIsl PELIEHUS] MAaTEMaTHYECKUX
Y TIPUKJIAJIHBIX 3a]1a4;

® CTOXAaCTUYECKas JMHUS, OCHOBAHHAS HAa Pa3BUTUU KOMOMHATOPHBIX YMEHUM,
MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIErO
MUpa.

Pa3Butne copepx aTeNbHBIX JIMHUM COMPOBOXKIAETCS COBEPILICHCTBOBAHUEM
UHTEIJICKTYalbHBIX M PEYEBBIX YMEHMH IyTeM OO0OralieHuss MaTeMaTH4YeCKOro
A3BIKA, Pa3BUTHUS JOTHYECKOTO MBIIIJIEHUS.

N3yuyenne MaTeMaTHKH, 00ECTIeYnBACTCS:



* BLIOOPOM PA3IUYHBIX MOIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;,
* (opMHUpPOBAaHMEM CHUCTEMBbI yUeOHBIX 3aJaHui, obecrieunBaromux 3(PGeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 1EJIEBBIX YCTAHOBOK;
* o0OraileHueM CHEKTpa CTWJIeH y4yeOHOW AEsITeNIbHOCTH 3a CYET COTrJIacOBaHUS C
BEJIyIIUMH JIEATEIbHOCTHBIMU XapaKTePUCTUKAMU BBIOpaHHOU Mpodeccuu.
N3yuenue o6mieoOpa3zoBaTeabHON y4eOHOM IUCHUILTUHBL «MaTtemaTuka»
3aBepIlaeTcs MoABEACHUEM UTOTOB B (hOpME dK3aMEHa.
B paznene mporpammel «CopaepkaHue ydyeOHOW MUCIUIUIMHBD) KYpPCHUBOM

BBIJIETICH MaTepuaj, KOTOPBIA MPU WM3YYEHHH MATeMaTUKH W Kak 0a30BOM, M Kak
npoUIbHON yueOHON AUCIUILTUHBI KOHTPOJIIO HE MOJICKHUT.

1.3. Mecro y4eOHOH  AUCHUILIMHBI B  CTPYKTYpe  OCHOBHOM
npogeccCHOHAIbLHOW  00pa3oBaTeJIbHOW MNpoOrpaMMbl: y4eOHas  JAUCIUILIMHA
SBJIIETCSI YacThIO MPOrpaMMbl TOJTOTOBKH CIEIHAIMCTOB CpPEJHEro 3BE€HA U
OTHOCHUTCS K 00111€00pa30BaTEIbHOMY ITUKITY.

1.4. Pe3yibTaThl 0CBOCHUS Y4eOHON TUCUHMIIUHBI

OcBoenue coaepxkanHus ydeOHOU AUCHUILIMHBI «MaTtemaTrkay oOecreuynBaceT
JIOCTUKEHUE 00YUYaIOIIUX CICAYIOIINX Pe3yaibmamos:.
* IUYHOCMHbBIX'
— c(OpMHUPOBAHHOCTh MPEJCTABICHUN O MaTEeMaTUKE KaK YHUBEPCAJIHHOM SI3bIKE
HAayKH, CpPEJICTBE MOJCIUPOBAHUS SIBJICHUW U TMPOIECCOB, HACSIX M MeToAax
MaTEeMaTUKH;
— TOHUMaHWE 3HAYMMOCTH MaTEMaTUKU JUIsi HAYyYHO-TEXHHUYECKOIo Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIIECHHUSI K MaTE€MaTHKEe KaK K YacTH OOIleYeIoOBeUYeCKOn
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpHUEH pa3BUTHS MaTeMaTHKU, SBOJIOLUEH
MaTeMaTUUYECKUX HJICH;
— pa3BUTHE JIOTUYECKOTO  MBINIJIEHUS, TMPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
AITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
151 Oyayiien npodecCuoHanbHOM EeITeIbHOCTH, JJIsl MPOJ0DKEHUsT 00pa3oBaHus 1
caM0o0Opa30BaHUS;
— OBJIaJICHWEC MATeMAaTHYECKUMU 3HAHUSIMH M yMCHHUSMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM KU3HU, JJIsl OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX TUCIUILUIMH U
JUCHUIUIMH NMPO(ECCUOHATIBHOTO MUK, IJI1 MOJIyYeHUus 00pa3oBaHusl B O0JACTSX,
He TpeOyIoUUX YIriyOJIeHHON MaTeMaTUYeCKON OArOTOBKHY;
— FOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUM  BCEH  KU3HM; CO3HATEIIbHOE OTHOUIEHHWE K  HENPEPBIBHOMY
00pa3oBaHHIO KaK YCJIOBHIO YCIEIIHOW Npo(ecCHOHaTbHON W  OOIIECCTBECHHOM
JEATEIIbHOCTH;
— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON TBOPYECKOW M OTBETCTBEHHOMU
JEATEIIbHOCTH;
— TOTOBHOCTh K KOJUICKTMBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMU B
oOpazoBaTeILHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATEIBCKOM, MPOESKTHOM
U IPYTHUX BUJAX JIEATCILHOCTH;



— OTHOIIEHHE K MPOPECCHOHATBHON AEATEIbHOCTH KaK BO3MOXXKHOCTH Y4acTus B
pELIEHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOILIECHAIIMOHAIbHBIX
po0JieM;

* MemanpeomMemHyix:

— YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH M COCTABJIATH IUIAHBI
NEATEIbHOCTH; CAMOCTOSITENIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh, HCIIONIB30BAaTh BCE BO3MOJKHBIE PECypChbl JUIsl  JOCTHIKECHHS
MOCTABJICHHBIX IIEJIEd W pealin3allii IJIAHOB JEATEIHHOCTH; BBHIOMpATh YCIEUTHBIC
CTPATETUH B Pa3IUYHbIX CUTYaLHSIX;

— YMEHHME NPOAYKTHUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOLECCE COBMECTHOU
JESITEIbHOCTH, YUUTHIBATh MO3UILIUN APYTUX YIACTHUKOB JIEATEIBHOCTH, 3)(PEKTUBHO
paspeniaTh KOHGIUKTHI;

— BJIQJICHHE HABBIKAMM ITO3HABATEJIbHOM, y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM
JESATEIIbHOCTH, HABbIKAMHU pa3pelieHusi MpoOseM; CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOATEIIBHOMY ITOMCKY METOJOB PEIICHMs MPAKTHYECKUX 3a/1ad, NIPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

— FOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATEIbHONW HH(POPMALIMOHHO [TO3HABATEIbHON
NEATEIbHOCTH, BKJIIOYAs YMEHHE OpPHUEHTHUPOBATbCA B PA3JIMUHBIX HCTOYHUKAX
uHpOpMallMy, KPUTHUYECKH OIEHMBaTh M HMHTEPHPETUPOBATH HH(OPMALHUIO,
NOJIY9aeMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

— BJIQJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO W TOYHO H3Jarartb
CBOIO TOUKY 3pEHHSI, UCTIOIb30BATh aJIEKBATHBIE S3bIKOBBIE CPECTBA;

— BJIAJCHUE HABBIKAMHU MO3HABATEJIBHON pe(dyeKCHH KaK OCO3HAHHUSI COBEPLIAEMBIX
JNEWCTBUM M MBICIATEIBHBIX NPOLIECCOB, MX PE3YNbTATOB M OCHOBAHWM, T'PAHMIL
CBOErO 3HAaHMS W HE3HAHMS, HOBBIX II03HABATENBHBIX 337a4 W CPEACTB IS MX
JOCTHXKEHHS,;

— IIEJICYCTPEMJICHHOCTh B IMOMCKaxX U TMPUHATHH PEIIeHUH, cOOOpa3uTEeNbHOCTh U
UHTYULUS, Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEJICTaBICHUM;  CIMOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MHPA;

- BJIQJICHUE HABBIKAMHU HCIIOJB30BAHMS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpHU
pELICHNH 3a/a4;

* npeOMemHubIX:

— c(pOpMUPOBAHHOCTh NPEJICTABICHUN O MaTEMaTUKE KaK YaCTH MUPOBOM KYJIbTYphbI
U MECTE MAaTeMaTHUKW B COBPEMEHHOW LMBWIIM3ALMH, CIIOCO0AaX ONUCAHUS SBJICHUN
peanbHOro MUpa HA MAaTEMATUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh MPEJCTABIEHUH O MATEMaTUYECKUX TMOHATHUAX Kak
BOKHEUIINX MAaTEMATHYECKUX MOJENAX, MO3BOJAIONIMX ONHUCHIBATH W HM3y4YaTh
pa3Hble TMPOLECChl W SBJICHUS; TOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOrO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;

— BJIAJIEHUE METOJAMM JIOKA3aTEIbCTB M QJITOPUTMOB pELICHUS, YMEHHE HX
IPUMEHSATH, IPOBOAUTH J0KA3aTEIbHbIE PACCYKICHHS B XO/€ PELICHUS 3a/1a4;

——  BIAQJCHUE  CTAaHJApPTHBIMH  [PUEMaMM  PELICHUS  palHUOHAIBHBIX U
VPPALMOHAIBHBIX, TOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U



HEPABEHCTB, X CUCTEM; UCIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM
yucie A TOWCKAa NYTH PEUICHWS W WUIIOCTPAaUUU PELICHUs YPaBHEHUU U
HEPABEHCTB;
— c(OPMUPOBAHHOCTH TPEICTABICHU 00 OCHOBHBIX MOHSTHSIX MaTeMaTUYECKOIrO
aHaJM3a U UX CBOMCTBAX, BJIaJICHHE YMEHUEM XapaKTepU30BaTh MOoBeAcHUE QYHKIIUMI,
WCIIOJIb30BAaHUE TIOJYYEHHBIX 3HAHMM U1 OINMCAaHWS M aHaldu3a peajbHbIX
3aBUCHUMOCTEH;
— BJAQJCHUE OCHOBHBIMM TIOHSATUSAMHU O IUIOCKMX M MOPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (UTypax, X OCHOBHBIX CBOWCTBaX; CHOPMHPOBAHHOCTH YMCHUS
pacrno3HaBaTh T€OMETPUYECKUE (PUTYPHI HA YepTEXKAX, MOJICTISIX U B PEATBHOM MHPE;
MPUMEHEHUE M3YYEHHBIX CBOMCTB T€OMETpUUECKUX (HUryp u GOpMys JUIsl PEIICHHUS
FEOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;
— chOpPMHPOBAHHOCTh TMPEACTABICHUA O TIPOIECCaX U SBJICHHSIX, HMMEIOIINX
BEPOSTHOCTHBI XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pPEalbHOM MHDE,
OCHOBHBIX TOHSTHUAX D3JEMEHTApPHOW TEOPUM BEPOSTHOCTEW; YMEHUW HAXOJIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTyallusIX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbBIX BEJTUYUH;
— BJAQJCHUE HABBIKAMM HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IIpH
peLIEeHNH 3a1a4.

1.5. Kosm4ecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHON NMCHHUILIMHBI

«MaremaTtuka»
MakcumanbHas yueOHast Harpy3ka oOydaromerocst — 351 yac, B TOM 4ucIie:
- 00s13aTebHas ayuTOpHas yueOHas Harpys3ka - 234 4acos;
- caMocTosITeNbHAs paboTa oOyuatomerocs - 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI
«MATEMATHUKA: AVI'EBPA 1 HAYAJIA MEMATHYECKOI'O

AHAJIM3A; TEOMETPUS»

2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4e0HOi#i padoThI:

Bun yueOGHo#t paboThI

Koi-Bo yacos

MaxkcumanbHas yueOHasi Harpy3ka (BCero) 351
OO6s3aTenpHas ayIuTOpHAs yueOHast Harpy3Ka (BCETo) 234
B TOM YHCIIC:

- YPOKH-TEOPUH 130
- IPAKTUYECKUE 3aHATHUS 92
- KOHTPOJIbHBIE PA0OTHI 12
CamocTosiTenbHas paboTa oOydaromierocs (BCero) 117
B TOM YHCIIE:

paboTa ¢ MmaTepuaioM ydyeOHUKa, KOHCIIEKTUPOBAHUE 20
pelIeHHEe  [O3HABATENbHBIX  33Ja4 C  aKTyaJbHbIM 20
COLIMAJIbHBIM COJZIepKaHUEM, aHaM3 THUTTAYHBIX

COLMAJIBHBIX CUTyallui

BBITIOJIHEHUE WHAWBUAYAJIbHBIX 3aJaHUN, TBOPYECKUX 39
paboT; pemnieHue OTHCNbHBIX COIMAIBHBIX CHUTyallud C

Y4€TOM JIMYHOTO COITMATIBHOTO OIbITa 00yUYaIOIUXCs

MOJATOTOBKA MPE3EHTAIMI M0 TeMaM MPOTPaMMBbl 18
MOJATOTOBKA WHANBUYaJbHBIX MIPOEKTOB MO TEMam 20

Wrorosas arrecranus B popMe sK3aMeHa




2.2.TEMATUYECKWH ILJIAH:

HanmenoBanne tem ConeprxareiabHble TUHUU Konunuect
BO YaCOB
Ixypc
Beenenue 1
Pa3BuTre NOHATHS O YUCe AnreOpanyeckas 12
KopHu, crenenu u orapudmbl Anrebpandeckas, 30
TEOPETUKO-(PYHKIIMOHAJIbHAS,
OCHOBBI TPUTOHOMETPUU Anrebpanueckas, 30
TEOPETUKO-PYHKIIMOHAIbHAS,
dyHKIMH, UX cBOMCTBA U rpaduku. | TeopeTnko-hyHKIIMOHATBHAS 13
CreneHHbIe, NOKA3aTENbHBIE,
JorapupMuyecKue u
TPUTOHOMETPHUECKUE PYHKIIUU
[IpsiMbI€ U ITTIOCKOCTH B ['eomeTpuueckas 24
IIPOCTPAHCTBE
Hayana maremaTtnueckoro ananusa | TeopeTuko-(pyHKIIMOHAIbHAS 28
VYpaBHEHHUs U HEPABEHCTBA YpaBHEHUS U HEPABEHCTB 30
MHororpaHHUKU ['eomeTpuueckas 10
Tena 1 MOBEPXHOCTH BpAIICHUS I'eomerpuueckas 10
N3mepeHns B TEOMETPHH. ['eomeTpuueckast, TEOPETUKO- 12
(GyHKUIHOHATIbHAsS
Il kypc
KoopanHaTel 1 BEKTOPBI I'eomerpuueckas 12
DNeMeHTbl KOMOMHATOPUKH CroxacTtrueckas 11
DJIEeMEHTBI TEOPUU CroxacTuueckas 11
BEPOSITHOCTEN
Hroro 234




2.3. Conep:xkanue 00yyeHUs1 y4eOHOH TUCUMIIIIUHBI:

HaumeHoBaHue pa3jeioB Conep:xaHue yueOHOIro MaTepuasa, NPpaKTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHAs padoTa O0bem | YpoBeHb
o0yuaromuxcs, pegeparnl, J10KJIAAbI 4acoB |YCBOEHUS
1 2 3 4
Pa3znea 1. Anreopa.
Beenenue MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, UH()OPMAITIOHHBIX TEXHOJIOTUSIX U MPAKTHIECKOM 1 I
nesitenbHOCTH. Lenu v 3aaun n3ydyeHrs MaTeMaTHKU IPYU OCBOGHUU NPodeccHil.
Tema 1.1. Conep:xaHue:
Pasputue nonArus o yucne. | Ilenbie u panpoHanbHbie yncia. J|eHCTBUTEIbHbBIC YHCIA. 7 I
[TpuGnuxeHHbIe BEIYNCIICHUS.
KomriekcHpie yncna.
IIpakTHyeckue 3aHATHA:
[TpakTiueckoe 3ausaTue Ne 1 mo teme «/leficTBUs HaA LETBIMU YHCIAMHU U TPOOSIMU. 4
[TpakTuyeckoe 3anstue Ne 2 o Teme «/[eCTBUA HaJ AEUCTBUTEIbHBIMU YHCIaMU. BeiauciaeHue
[MOTPELIHOCTEN.
[pakTuueckoe 3austue Ne 3 o teme «JleHCcTBHS HaJl KOMIUIEKCHBIMU YHCJIaMH B ajreOpandecKou
bopmey.
Pernenue 3ana4 Ha Temy: Llernple u panmonansHbie yncna. JleficTButenbHble yncna. [Ipubmnmkennble
BbIurcieHus. KoMiiekcHele yncna.
KontpoabHnas padora Nel no reme «Pa3BuTue NOHATHUS O UUCTIEN. 1
CamocrosiTesibHasi padoTa npu u3yyenuu remsol 1.1. 7

CrcTeMaTH4eCcKO€e BBIIOJHEHUE YIIPAXKHEHUN PEKOMEHJOBAaHHOE MPENogaBaTeieM, sl 3aKPETICHHs] H3YY€HHOI0 MaTepuaa o TeMe:
Pa3BuTHe MOHATHSA O YHCIE.

Pabota Hag npe3eHTaUsIMHU:

- Pa3BuTHE TIOHATHS O YHCIIE.

- Llenble U panroHaNbHBIE YKCIIA. [[elCTBUTEIBbHBIEC YHCIA.

- [IpuGnmkeHHbIC BHIYUCIICHHUS.

- KoMmiekcHbIe uncna.

Tema 1.2. \ Coaepxanue:




KopHu, cTenenu u Kopuu u crenenu. KopHu HaTypallbHOM CTENEHW M3 YMCIA U UX CBOMCTBA. CTENEHU C pallMOHATIbHBIMU
orapuQMmbl. [OKa3zaTeasiMi, MX cBoiicTBa. CTenmeHM ¢ JEHCTBUTENBHBIMM IOKa3aTeasiMu.CBONCTBA CTENEHU C
JICHCTBUTENBHBIM [TOKA3aTEIEM.

Jlorapudwm. Jlorapudm grcna. OCHOBHOE JIOTapruPMUIECKOE TOKACCTBO. JlecATHIHBIC ¥ HATYpaIbHbIC
norapudmsl. [IpaBuna neictuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHUIO.

IIpeoOpasoBanue anredpandeckux BoipaxkeHui. [IpeoOpazoBanue palmoHaNbHBIX, HPPAMOHAIBHBIX
CTEINIEHHBIX, IIOKA3aTEIbHbIX U JIOrapu(PMUUECKUX BbIPAKECHUH.

15

IlpakTuyeckue 3aHATHS:

CucremaT4ecKoe BBIIOJHEHUE YIIPAXXHEHN PEKOMEHIOBAaHHOE MPETOoaBaTeseM, sl 3aKPEIUIeHUs] U3YYEHHOT0 MaTeprala o TeMe:
Kophu, crenenu u norapudmsl.

PaGora Hag npe3eHTaIUAMU:

- CTeneHu ¢ palroHaIbHBIMU TTOKA3aTeIMH, UX CBOMCTBA.

- CTeneHu ¢ AeMCTBUTENbHBIMU MTOKA3aTEISIMU.

- CBOMCTBA CTEIIEHH C ICHUCTBUTEIBLHEIM ITOKA3aTEIEM.

- Jlorapudm. Jlorapudm uncna.

- OcHOBHOE Jorapu(pMUUECKOe TOXKIECTBO.

- JlecsiTiuHbIe U HATYpaJIbHBIE TOTAPHU(PMBI.

- [IpaBuiia neiicTBuii ¢ JorapudMamu.

[Ipaktuueckoe 3anstue Ne 4 o reme «JleiCTBUS CO CTEICHAMU. 14

IMpaktuueckoe 3austue Ne 5 o teme «IIpeoOpazoBaHre parmoOHATBHBIX BRIPAKEHUI.

[TpakTryeckoe 3anstue Ne 6 o Teme «/[eMCTBUA C KOPHAMIY.

IMpaktuyeckoe 3ausaTre Ne 7 mo Teme «Brruucienue morapupmony.

IMpaktuyeckoe 3ausaTre Ne 8 mo Teme « T0Xk/1€CTBEHHbBIE PEOOPA30BAHUS TOTAPUPMUUECKUX

BBIPAKECHU .

Pemienne 3amau Ha Temy: BbluucieHne M CpaBHEHHME KOpHEH. BBINOJHEHME pacyeToB C pajvKalaMu.

Pemenne wuppanuoHanpHeIX ypaBHeHMH. HaxokneHue 3HaueHUM cTeneHedl ¢ panuOHAIbHBIMU

nokazatessimu. CpaBHenue creneHeil. [IpeoOpa3zoBanusi BeIpaKeHUM, COAEpKallUX CTereHu. Pemienue

[OKa3aTeIbHbIX YypaBHeHHH. Pemenue npukiagHslx 3anad. HaxoxneHwe 3HadeHu sorapudma 1o

IIPOM3BOJBHOMY OCHOBaHHMIO. Ilepexon oT ogHOro ocHOBaHMS K JApyroMmy. BbruncieHue u cpaBHEHHE

norapu¢moB. JlorapupmupoBaHue U NOTEHIMPOBaHUE BbIpakeHHH. Pernenue orapupmuuecKux

YPaBHEHUM.

KonTpoabHnas padora Ne2 no teme «KopHu, cTeneHH U Jorapu@mai». 1
CamocrosiTesibHasi paboTa Npu U3y4yeHuu Tembl 1.2. 14




Tema 1.3. Conep:xkanue:
OCHOBBI TPUTOHOMETPHHU. OcHoBHble noHATHs. Paguannas mepa yria. BpamarensHoe nsmwxenue. CuHyc, KOCHHYC, TaHreHc u | 15 I
KOTaHT'€HC YHCJIA.
OcHoOBHbIE TpUrOHOMeETpUYeCcKue ToxkaecTBa. Dopmyinbl npuseneHus. opmyisl ciaoxeHus. Popmysbl
yaBoeHuss @opMyJibl MOJIOBUHHOTO YTJIa.
[IpeoOpa3oBaHusi  OPOCTEHIIMX  TPUTOHOMETPUYECKUX  BbIpaxkeHWd. IlpeoOpasoBanme  CymMmbl
TPUTOHOMETPUUYECKUX (DYHKLMH B IPOU3BEICHUE U IPOU3BEACHUS B CYMMY.
TpuroHomerpuyeckue ypaBHEHUS U Hepagencmea. Ilpocreiinive TPUTOHOMETPUYECKHE YpPaBHEHMSL.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA.
OO6parHble TpUroHoMeTpuiyeckne GYHKIHUU. APKCHHYC, apKKOCHHYC, apKTaHT€HC.
IlpakTH4yecKkue 3aHATHS:
[IpakTuueckoe 3ansatue Ne 9 no reme «Paanannoe usmepenue Ayr u yriaos. OnpeneneHue cuuyca, 14
KOCHHYCa, TAHI€HCAa U KOTAHT'€HCa yIJay.
[TpakTuueckoe 3ansarue Ne 10 mo teme «lIpmnoxkenne GopMyIt IPUBEACHUS U CIIOKCHHSI.
IIpaktuyeckoe 3ansatue Ne 11 no reme «Tpuronomerpudeckue GpyHKIMHU HOJIOBUHHOTO U YABOEHHOT'O
apryMeHTay.
[IpakTuyeckoe 3ansatue Ne 12 no reme «IIpeoOpa3oBanue cyMMbl U pa3HOCTH TPUTOHOMETPUUYECKUX
GbyHKIMH B Ipou3BeieHHE, 1 HA000pOT».
IIpakTruyeckoe 3ansatue Ne 13 no reme «Bpruncienue 3HaueHUN BbIpaXXEHUM, coepKalx oOpaTHble
TPUTOHOMETPUYECKHUE DYHKIIUN.
Pemenue 3anay Ha TeMy: PangnaHHbIi METO U3MEPEHMS YIIIOB BPALEHUS U CBSI3b C TPaJlyCHONH MEPOM.
OCHOBHbBIE TPUTOHOMETPUUECKHUE TOXKAECTBA, (POPMYJbI CIOKEHUS, YABOCHUS, MpeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKUX (YHKIMI B Mpou3BeeHNe, TpeoOpa3oBaHie MPOU3BEIEHUS TPUTOHOMETPUUYECKIX
¢byakmuit B cymmy llpocreiimime TpuroHoMeTpuueckue ypaBHEHUST M HepaBeHCcTBa. (OOpaTHbIe
TPUTOHOMETpHUYECKUE (PYHKIMH: apKCUHYC, apKKOCHHYC, apKTaHTeHC.
Kontpoabnas padoraNe3 no reme «OCHOBBI TPUTOHOMETPUN. 1
CamocrosiTesbHast padoTa npu u3y4eHuu remsol 1.3. 15

CucreMaTu4ecKoe BBIIIOJIHCHHE yr[pa)KHeHI/If/'I PEKOMEHAOBAHHOC MPLCIIOoAaBaTCiIEM, JJId 3aKPCIJICHUA U3YUCHHOTO MaTCpHralia 1o T€MeE:

OCHOBEHI TPUTOHOMCTPHH.

Pabota Hax nmpe3eHTAUSAMU:

- Pagnannas MCpa yria. BpaH_[aTCHLHOC JABHKCHUC. CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAHTCHC YHCJIa.
- OcHOBHEIE TPUTOHOMCTPHYCCKUEC TOXKICCTBA.




- opMyIIbl IPUBEICHUS.
- ®OpMyJIbI CIIOKECHUS.

- ®opMmyiibl yaBoeHus. POpPMYIIbl TOJIOBUHHOTO YA,

Tema 1.4.

DyHKIUU, UX CBOWCTBA U
rpapuku. CTeneHHsle,
MoKa3aTebHbIE,
norapudmudeckue u
TPUTOHOMETPHUECKUE

byHKINN.

Conep:xanue:

Oyukuuu. O6acTh ONpeaeaeH!s] © MHOKECTBO 3HAUCHUI; rpaduk PyHKIMH, TOCTpOEeHUE TpadUKOB
(GyHKIMH, 33JaHHBIX Pa3IMYHBIMH CIIOCOOaMHU.

CpoiicTBa (YHKIIMH: MOHOTOHHOCTH, YE€THOCTb, HEUETHOCTh, OTPAaHUYCHHOCTH, MEPHOIUIHOCTD.
[TpomexxyTku BO3pacTaHusi U yObIBaHUS, HAUOOJbIIIEE U HAUMCHbIIICE 3HAYCHHS, TOUYKU IKCTPEMyMa.
I'padmueckas unTepnperanus. [Ipumepsl QyHKIHMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX MpoIleccax U
sBIeHUAX. Apudmerndeckue onepanun Haj GyHKIuIMU. CiaoxxHast GyHKIUsS (KOMITO3HUITHU).

O6parnbie dyakmm. O6aacTh onpeneneHus u 001acTs 3HaUeHU oOpatHoii pyHkmu. ['paduk odpaTHOi
GbyHKIIH.

CreneHHble, TOKa3aTelbHbIe, Jorapudmuyeckue U TpuroHomerpudeckue ¢yHkImu. OOpaTHbIe
TpuroHomerpuueckue Qynkimu. Onpenenenus (yHKUIuN, ux cBoiictBa u rpaduxu. [IpeoOpazoBanus
rpadukoB. IlapamnenbHblii TEPEHOC, CUMMETPHS OTHOCHTEIIBHO OCEd KOOpJAMHAT M CUMMETPHS
OTHOCHUTCIIBHO Ha4ajla KOOpAUHAT, CUMMCTPHA OTHOCUTCIILHO HpﬂMOI;'I Y = X, paCTAKCHUEC U CXKATHUEC BAOJIb
0oCel KOOPAWHAT.

IlpakTHyecKkue 3aHATHS

[Ipaktnyeckoe 3amsatue Ne 14 mo teme «HaxokaeHwe 4acTHOrO 3HAUYCHHsI, OOJIACTH ONPEACICHUS H
MHOYKECTBA 3HAYEHUH (YHKIIUN.

[Tpaktrueckoe 3anstue Ne 15 mo teme «MccnenoBanue creneHHon gpynkiuu. [IpeobpasoBanue rpaduka
CTETEHHON (YHKIIUN.

[IpakTnueckoe 3anstue Ne 16 nmo teme «lccnenoBanue noka3aTeslbHON U JorapuMUUECKON (YHKIHH.
[IpeoOpaszoBanue rpaduka ux GyHKIUW.

[Tpaktuueckoe 3anstue Ne 17 mo reme «MccnenoBanue Tpuronomerpudeckux Gpyukiuu. [IpeodpazoBanue
UX rpauKoBY.

Pemenue 3amau Ha Temy: [Ipumepsl 3aBucUMOCTEN MEXy MEPEMEHHBIMU B peallbHBIX Ipoleccax U3
CMEXHBIX JuctMiMH. Omnpenenenue ¢ynkuuil. Iloctpoenue u 4yreHue rpadukoB GYHKIUH.
UccnenoBanmne ¢yuknuu. CBoilcTBa JIMHEHHOW, KBaJpaTHYHOM, KyCOUYHO-TMHEMHONW W ApoOHO -
nuHelHoW (yHnkuuil. HempepsiBHble M mepuoanueckue ¢yHkuuu. CBOHCTBa M TpaduKu CHHYcCA,
KOCHMHYyca, TaHreica U KoTaHreHca. OOpatHble ¢yHKIMH #u ux rpaduku. OOparHbIe
Tpuronomerpuueckue ¢yHkuuu. IlpeoOpasoBanus rpaduka ¢yHkuuu. ['apmMoHudeckne KoseOaHMs.




[lpuknanueie 3anmaun. [lokazarenbHble, JTorapu@MUUEcKHe, TPUTOHOMETPUYECKHE YpaBHEHHUS H
HEpaBEHCTBA.

KoutpoabsHnas padoraNed no reme «DyHKIIMU, X CBOWCTBA U rpaduku. CTerneHHbIe, MoKa3aTeIbHbIC, 1
sorapu(pMUUECKUE U TPUTOHOMETPUYECKHE (DYHKITHM.
CamocrosiTesibHast padoTa NpH U3y4yeHuu Temsbl 1.4. 7
CucreMaTn4ecKkoe BBIIIOIHEHNUE YIIPAXKHEHUM PEKOMEHI0BAHHOE MIPENI0JABATENIEM, IS 3aKPEIUICHUs U3yYEHHOIO MaTepuasa 1o TeMe:
OyHKIMY, UX CBOMCTBa U rpaduku. CTerneHHble, oKa3aTelbHbIe, Jorapu(pMUUECKUE U TPUTOHOMETPUYECKHE (DYHKIIHH.
PaboTa Hax mpe3eHTalusIMu:
-. @ynkun. O61acTh onpeeneHuss 1 MHOKECTBO 3HaUeHU; rpaduk GpyHKIMH, HocTpoeHne rpagukoB HyHKIMN, 3aJaHHBIX
Pa3InYHBIMU CIIOCOOaMHU.
- CrenenHast QyHKIHS.
- [Toka3zarenbHast QyHKIIHSL.
- Jlorapudmuueckast pyHKITUS.
-Tpuronomerpuueckast QyHKIIHSL.
- OyHKIUY, UX CBOMCTBA U TPadUKH.
Tema 1.5. Conep:kanue:
IlocienoBaTenbHOCTH. IlocnenoBarensHocTr. CrIOCOOBI 3aJaHUsI U CBOMCTBA YHCIIOBBIX IMOCIeq0oBaTeabpHocTel. [lorarue o 17 |
[TponsBoHas. npeznese nocienoareabHocTi. CyllecTBOBaHUE MPEesia MOHOTOHHON OrpaHUYEHHON
[lepBooOpa3uas u nociuenoBarenbHOCTH. CyMMUpPOBaHHE MOCIEIOBATEIHHOCTEH. BeCKOHEYHO YOBIBAIOMIAsk TEOMETPHUECKAs
WHTETpall. IIPOrpeccHsl ¥ €€ CymMMma.
[IpousBonHas. [lonstne o mpou3BogHON (GYHKIMH, €€ TIeoMeTpUYecKMd M (U3MYECKUH CMBICIH.
VYpaBHeHHe KacaTenbHOW K Trpaduky ¢GyHKIMH. IIpou3BOJgHBIE CYMMBI, Pa3HOCTH, IMPOU3BEACHUS,
yacTHOro. [Ipou3Bo/iHbIE OCHOBHBIX d3J€MEHTapHbIX (QyHKUMH. IlpuMeHeHue mnpous3BOIHON K
UCCIIEI0BAaHUIO (PYHKIMI U TOCTPOESHUIO IpaUKOB.
[Ipumepsl HcCIONB30BaHMSI MPOU3BOAHON IS HAXOXKJIEHHUS HAWJIYUIIero peuieHusl B NPUKIIAJHbBIX
3agavax. Bropas mpousBojHast, e€ reoMeTpudeckuii u ¢puzndeckuit cmbici. HaxoxaeHue ckopocTu 1uis
rpoiiecca, 3a1aHHOT0 (GOpMYIION U rpaduKoM.
IlepBooOpazHas u uHTerpan. [IpuMeHeHHe ONpenerIeHHOro WHTerpajga Uil HaxXOXKACHUS IUIOLaan
KpuBoMHENHHON Tpaneuuu. @opmyna Hetotona-JleitOnuna. [lpumepsl npuMeHeHus uHTerpaia B (Gu3nke
U TEOMETPHUH.
IIpakTHYecKHe 3aHATHSA:
[TpakTrueckoe 3anstue Ne 18 o Teme «Haxoxk1eHre WiIEHOB U IIPeAesia YUCIOBOM MOCIEA0BATEIbHOCTH. 10

Ee reomerpuueckoe n300paskeHue».




[Tpaktrueckoe 3ansTue Ne 19 mo teme «BbryuciieHre MpOU3BOIHBIX (PYHKITUI.

IIpakTnueckoe 3ansatue Ne 20 o reMe «PU3HUECKUE U TEOMETPUUYECKUE IPUIIOKEHUS IPOU3BOIHOM.
[Ipaktrueckoe 3anste Ne 21 mo Teme «lIpuMeHeHHMEe TPOM3BOAHOM K HCCICAOBaHHMIO (YHKIHMA W
MIOCTPOCHHIO TPA(UKOBY.

[IpakTuueckoe 3ansitue No 22 1o teme «BbIuncieHue HHTETPagoBy.

Pemenue 3amau Ha TeMy: UucioBas IOCIIENOBATEIbHOCTb, CIIOCOOBI €€ 3aJaHMsl, BHIYMCICHUS YJICHOB
nocnenoBarenbHocTu. Ilpenen mnocnenoBarenbHOCTH. beckoHeyHO yObIBarolasi TreoMeTpuyecKas
nporpeccuss. [IpousBojgHas, MEXaHWUYECKUH M TEOMETPUYECKUH CMBICI IPOU3BOJHOM. YpaBHEHUE
KacarenbHOW B oOmem Buzae. [lpaBuna u dopmynsl auddepeHurpoBanus, Tadbiula HTPOU3BOAHBIX
aneMeHTapHbIX  GyHKm. MccnemoBanue (GYHKIMU C TOMOIIBIO Mpou3BogHOW. HaxoxaeHwue
HauOOJBIIET0, HAUMEHBIIETO 3HAYEeHHS U OKCTPEMaJbHBIX 3HaYeHW QyHkuuu. WHTerpamna u

nepBooOpasHas. Teopema Heiorona-Jleiibuuna. IlpumeHenne mHTErpana K BBIYUCICHHIO (DU3NYECKUX
BEJIMYMH U IUIOLIA/IEH.

KonTtpouabnas pa6ora NeS o reme «IlocnenoBarensHoctu. [IpousBonnas. IleppooOpa3Has u MHTErpam». 1
CamocrosiTesibHAasA padoTa NPU U3y4YeHUuM Temsbl 1.5. 14
CucreMaTH4€eCKOE BBINOJIHEHHUE YIIPAKHEHUHM PEKOMEHI0BAaHHOE MPEIOJaBaTeNIeM, JJIs 3aKPEIICHHSI U3yYEHHOI0 MaTepurasa 1o TeMe:
[TpousBonnas; [lepBooOpa3Has U UHTErpal.
Pabota nax npe3eHTasAMU:
- [locnenoBarensHocTH. CriocoObl 3aJaHKsI M CBOMCTBA YMCIIOBBIX NocienoBarenbHocTel. [IoHsTHE 0 pezesne nocne10BaTeIbHOCTH.
- [TonsTie o npon3BoAHON QYHKINH, €€ TEOMETPUUECKUIN U PU3NUECKUI CMBICIL.
- YpaBHeHHe KacaTelbHON K TpaguKy (yHKIHH.
- [IpousBoiHbIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO.
- [Tpon3BO/IHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIHUH.
Tema 1.6 Conep:xanue:
YpaBHEHHS ¥ HEPABCHCTBA. | YpaBHEHHsS W CHCTEMbl YPAaBHCHWiH. PalnMoOHajbHBIC, WppAIMOHAIbHBIC, [OKa3aTeJbHbIE U 15 I

TPUTOHOMETPUYECKHE YpPaBHEHUS W CHUCTEMbl. PaBHOCWIBHOCTH YypaBHEHM, HEPABEHCTB, CHUCTEM.
OcHOBHBIE TpPHEMBI UX peUIeHHs (pa3oKeHHE Ha MHOXKUTENH, BBEJACHHE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, Tpa)uecKuit MeTox).

HepaseHnctBa. PaninoHanpHbIe, HPpaLlMOHATIBHBIC, TIOKA3ATEIBHbBIE U MPUSOHOMempPUYecKue HEPaBeHCTBA.
OCHOBHBIE IPUEMBI UX PEIIEHUS.

Hcnonb3oBanue CBOWCTB M TrpaduKoB (YHKIMH NpU pElICHUH YpaBHEHMH W HEpaBeHCTB. Metoa
uHTepBasioB. M300pa’keHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA pEIICHUH ypaBHEHUH H
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.




IIpuknaznseie 3anayn. [I[pumeHeHre MaTeMaTHYECKUX METOOB JIJIsl PELICHMsS] COACPKATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTe HAyKH U MpaKTUKU. IHTeprpeTalys pe3yabTara, yueT pealbHbIX OrpaHUYCHUH.

IlpakTuyeckue 3aHATHS:

[IpakTuueckoe 3ansatue Ne 23 o teme «PelieHne palmoHaIbHbBIX YpaBHEHU, HEPABEHCTB U CUCTEM. 14
[Ipaktnueckoe 3anstue Ne 24 no teMe «PenieHne nokasareylbHbIX YPAaBHEHUW, HEPABEHCTB U CUCTEM).
[Ipaktuyeckoe 3anmatue Ne 25 mo Tteme «PemeHne mnpocTedmmx JorapuMUUYECKUX ypaBHEHUH,
HEPABEHCTBY.
[Tpaktuyeckoe 3ansTue Ne 26 o teme «Pemenne norapuMUIECKUX ypaBHEHUH, HEPABEHCTB U CUCTEM
YpaBHEHUI.
[Ipaktuueckoe 3anarue Ne 27 mo Teme «PemieHue NpocTeHIIMX TPUTOHOMETPUUYECKUX YpPaBHEHUH M
HEPABEHCTBY.
[IpakTuueckoe 3anstue Ne 28 no Teme «PelieHue TPUTOHOMETPUYECKUX YpPaBHEHHM, HEPAaBEHCTB U
CUCTEM YPAaBHEHUI.
Pemenue 3agau Ha Temy: PaBHOCUIbHOCTH ypaBHeHUM. [IpeoOpa3oBanue ypaBHeHUH. OCHOBHBIE IPUEMBI
pewienust ypaBHeHuil. Pemenne cucrtem ypaBHeHui. Mcnonb3oBaHue cBOMCTB U rpadukoB QyHKIMHA A7
pelieHrs ypaBHEHUN U HEPABEHCTB.
KontpoubHas padora Ne6 o reMe «YpaBHEHUSI U HEPABEHCTBAY. 1
CamocrosiTe/ibHAasA padoTa NPU U3y4YeHUuM Temsbl 1.6. 15
CucreMaTH4€eCKOE BBINOJIHEHHUE YIIPAKHEHUHM PEKOMEHI0BAaHHOE MTPEI0JaBaTeNIEM, ISl 3aKPEIIEHHsI U3YYEHHOI0 MaTepuasa 1o TeMe:
YpaBHEHMS U HEPABEHCTBA.
Pabota Hax npe3eHTaSAMU:
- [lokazarenpHbIe ypaBHEHUS U HEPABEHCTBA.
- Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
-TpuroHomerpuieckye ypaBHEHNs U HEPABEHCTBA.
- UccnenoBanue ypaBHEeHHUI ¥ HEPABEHCTB C NapaMeTpaMy;
Pa3nes 2. KomOMHaTOpHKa U TEOpHs BEPOSITHOCTEH.
Tema 2.1. Conep:xanue:
ONEMEHTHI OcCHOBHbIE OHATHS KOMOMHATOPHUKH. 3a/1aul Ha MOJICUET YMCIa pa3MeIIeHNH, TepecTaHOBOK, COUETaHUH. 6 I
KOMOWHATOPHKH. Pemenue 3amau Ha nepebop BapuantoB. ®opmyna 6mHoMa HetoTona. CBolicTBa OMHOMUHATIBHBIX

kodpunnentoB. Tpeyronbuuk [lackais.

IIpakTHYecKHe 3aHATHSA:




[IpakTuueckoe 3ansatue Ne 29 o teme «Pemienre 3amad Ha MOACYET YKCIIa pa3MEeIIeHU, IEPECTaHOBOK,
COUETaHMIA;, Ha IepeOOp BAPHAHTOB.

Pemenue 3anau Ha Temy: [IpaBuna komOuHaTopuku. Penenne koMOMHATOPHBIX 3a1a4. Pazmerenus,
coueraHus U nepectaHoBkU. bunom HerotoHa u tpeyronsHuk [lackans. Ilpuknagasie 3anayn.

KoutpoJabHas pa6ora Ne 7 o teme: «9J1eMEHTBI KOMOMHATOPUKIY.

CamocrosiTesibHast padoTa NPpH U3yYeHUH Tembl 2.1.

CucremMaTrn4eckoe BHINOJIHEHUE YIPAXKHEHUH pEKOMEHJ0BAaHHOE IpenogaBaTesieM, A 3aKpeIIeHus H3y4eHHOT0 MaTepuaa o Teme:
DneMeHThl KOMOMHATOPUKH.

PaGoTa Hax mpe3eHTalusIMu:

- OCHOBHBIE NOHATHSI KOMOMHATOPHUKHU.

- 3aauu Ha MOJICUET YMCIIa pa3MeIIeHUH, IepecTaHOBOK, COUETaHUH.

- ®opmyna bmHoma HeroToHa.

- CBoiicTBa OMHOMUHAIBHBIX KO (PUIIMEHTOB.

- Tpeyronbauxk [Tackans.

- Uctopus pa3BuTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKYU U UX POJIb B PA3JIMYHBIX chpepax yernoBeuecKon
KU3HEJCSATEIIbHOCTH.

Tema 2.2. Conep:kanue:
DNEMEHTHI TEOPUH CoOblITHE, BEPOSITHOCTH COOBITHS, CII0KEHNE U YMHOKEHUE BeposiTHOCTEN. [IoHsATHE O HE3aBUCUMOCTH I
BEPOSITHOCTEH. coObITHH. JIUCKpeTHas cilyyaiiHas BeJIMYMHA, 3aKOH ee pacrnpeaeaceHus. YUcnoBble XapakTepUCTUKU

JUCKPETHOM ciiydaiiHoM BenuuuHbl. [IoHsATHE 0 3aKOHE OOIBIINX YUCEIL.

[IpencraBnenne qaHHbIX (TaOIULBI, JUArpaMMbl, TpapuKK), FTeHepaIbHasi COBOKYITHOCTh, BBIOOPKA,
cpeanee apupmernyeckoe, Meauana. [TonsTue o 3ajauax MaTeMaTHUECKOM cTaTUCTUKU. PerieHne
IIPAKTUUECKHX 3a/]1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

IIpakTHYecKHe 3aHATHSA:

[IpakTuueckoe 3ansatue Ne 30 o teme «Pemenue 3a1a4 Ha HAXOKJIEHUE BEPOSITHOCTEN COOBITUS»
IIpakTnueckoe 3ansatue Ne 31 mo teme «PemieHne npakTUUECKHUX 3a7ad C IPUMEHEHUEM BEPOSITHOCTHBIX
METOJIOBY.

Pemenue 3ana4 Ha Temy: Kiaccudeckoe onpezeneHne BEposITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O
CyMMe BeposATHOCTeN. Beruucnenue BepostHocTel. [Ipuknaansie 3anaun. IIpencraBieHne 4ncinoBbIx
naHHbIX. [Ipukinagaele 3ana4u.

KonTtpouabHas padora Ne 8 no teme «251eMEHTHI TEOPUU BEPOSTHOCTEN»

CamocrosiTesibHast padoTa NPH U3YYECHUH TeMbl 2.2.
CucreMaTH4ecKOe BBINOJIHEHHE YIIPAKHEHUH PEKOMEHI0BaHHOE MTpenojaBaTesieM, ISl 3aKpEeIUIeHNs N3YYeHHOT0 MaTepuaa Mo TeMaM:




DJIEMEHTHI TEOPUH BEPOSATHOCTEM; DIEMEHThI MAaTEMATUUYECKON CTATUCTUKH.
Pabora Hag npe3eHTausaMu:

- Co0ObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOATHOCTEH.
- [TonsiTHE O HE3aBUCUMOCTH COOBITHIA.

- JluckperHas cinydaiiHasi BEJIMYUHA, 3aKOH €€ paclpeesICHUs.

- UucioBble XapaKTEPUCTUKU JUCKPETHOU CIIy4allHOW BEJIMYUHBI.

- [lonsiTie o 3akoHe OONBIINX YHCEIL.

Paznen 3. 'eomerpus.

Tema 3.1. Conep:kanue:

[IpsiMble ¥ TUIOCKOCTH B B3anMHOe pacnonokeHue IByX IPsMBbIX B IpocTpaHcTBe. [lapaieabHOCTh IPSIMOM U IIIOCKOCTH.
IIPOCTPAHCTBE. [TapamnensHOCTS MI0cKOCTEN. [lepneHINKYISIpHOCT NPAMOH U MIocKocTu. [lepnenaukynsap u
HAaKJIOHHAsA. YTO0JI MEXIY NPAMOU U INIOCKOCTBIO. JIByrpaHHbIi yroil. Yoy MeXay INIOCKOCTSIMU.
[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.

['eomeTprueckue npeoOpa3zoBaHus NPOCTPAHCTBA: HapalieIbHbIN IEPEHOC, CHMMETPUS OTHOCUTEIBHO
IJIOCKOCTH.

[TapannensHoe mpoekTHpoBanue. M300paxkeHue NpoCTpaHCTBEHHBIX (QHUTYP.
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IIpakTH4yecKkue 3aHATHS:

[Ipaktnueckoe 3anarue Ne 32 mo teme «PemieHuwe 3amay Ha B3aMMHOE PACIHOJOXKEHUE TMPAMBIX U
IIJIOCKOCTEN.

Pemienne 3amau Ha Temy: Ilpu3HakW B3aMMHOTO PACIOJOXKEHUSA MPSAMBIX. YTOI MEXAY MPIMBIMHU.
B3anmHoe pacrnonokeHue NpsAMbIX U IUIOCKOCTeW. [lepneHauKyap U HaKJIOHHAs K TUIOCKOCTH. YTOII
MEXKy NPSIMOM U TIOCKOCTBIO. T€OpeMbl 0 B3aMMHOM PACIOJIOKEHUH NPSAMOMN U IIIIOCKOCTH. Teopema o
Tpex neprneHaukyisipax. [[pu3Haky v CBOMCTBA MapAJIETbHBIX U MEPIIEHIUKYIISIPHBIX INIOCKOCTEM.
PaccTositHue OT TOYKM O IUIOCKOCTH, OT NPSIMOM JO IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH,
MEXIY CKpPEIIMBAIOIIUMU TPSAMBIMH, MEXIy TMPOU3BOJBHBIMU (UTypaMu B  TPOCTPAHCTBE.
[TapannensHOE MPOESKTHPOBAHKE U €r0 CBOMCTBA. B3anMHoOe pacmnonoxeHne NpocTpaHCTBEHHBIX (QUTyp.
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KonTpoubHnas pabora Ne9 o reme «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE.

CamocrosiTesbHast padoTa npu U3y4eHuu temsol 3.1.

CucremaTuecKkoe BBINOJIHEHHE YIIPAKHEHUH PEKOMEHI0BaHHOE ITperojaBaTesieM, s 3aKpeIuIeHNs H3YYeHHOT0 MaTepuania.
[TonroroBka K MpakTUYECKUM pabOTaM C UCHOIH30BAHUEM METOIUUYECKUX PEKOMEHAALUH MPEenoaaBaTes Mo TeMe:

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE.

Pabora Haj npe3eHTalusAMU:

- BzaumHoe pacnionoxenue 1ByX NpsIMbIX B IPOCTPAHCTBE.
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- [TapayuienbHOCTH IPSIMOM U TJTOCKOCTH.

- [TapauienbHOCTB MIIIOCKOCTEH.

- [lepneHaIuKyYISIPHOCTD MPSAMOM U MIOCKOCTH.
- [leprieHIuKysIp ¥ HAKJIOHHAS.

- Yroa Mexay npsiMoi U IIIOCKOCTBIO.

- JIByrpaHHsIii yroiu.
- Yroa Mexay IIOCKOCTSIMH.

- [leprieHIMKYISPHOCTD IBYX IIOCKOCTEH.

Tema 3.2.
MHoOrorpaHHuKkH.

Conep:kanue:

Bepmmnsl, pedpa, rpanu MHororpasHuka. Teopema Ditniepa.

[Tpusma. Ilpsimast u HaknoHHas npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo6.

ITnpamupa. [IpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummertpui B KyOe, B mapajuiesnenumese, B npuzMe u nupamuae. Ceyenus kyoa, Ipu3Mbl U
nupamubl. [IpencraBienne o mpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’ip, KyO, OKTa’ap, JOAEKadp
1 UKOCadIp).

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

HpaKTI/I‘ICCKoe 3aHsaTHe Ne 33 mo Teme «Haxoxaenue 31eMEHTOB IIPU3MBbI, IapaJUICJICIIUIICAAa U
MmUupamMuabD,.
HpaKTI/I‘ICCKoe 3aHsaTue Ne 34 o Teme «Haxoxaenue 3ajay Ha ITIOCTPOCHUC ceueHH I MHOI'OI'PAHHHUKOB))

Pemenue 3amau Ha Temy: PasnuuHble BHJIbI MHOTOTpaHHUKOB. VX m3o0paxenus. CeueHus, pa3BepTKu
MHOrorpaHHukoB. Ilnomanpe noBepxHocTu. Bunabl cummerpuil B mpoctpaHcTBe. CHMMETpHUs Ten
BpallleH!sl U MHOTOTPAaHHUKOB. Beruncnenue niomanei 1 o0beMoB.

KonTpoubnas pabora Nel0 no teme «MHOrorpaHHUKN.

CamocrosiTesbHast padoTa NPpH U3YYEHUH Tembl 3.2.
CucremaT4eckoe BBINOJIHEHHE YIIPAKHEHUH PEKOMEHI0BAaHHOE ITpernoaBaTeieM, 71 3aKpeIUIeHNs H3YYeHHOT0 MaTepuaia.
[ToaroToBka K MpakTUYECKUM pabOTaM € UCIOJIb30BAaHUEM METOMUECKUX PEKOMEHIAINI MTperoiaBaTes Mo TeMe:

MHoOrorpaHHukKkH.

PaGora Hag npe3eHTaIUAMU:
- Teopema Diinepa.

- [Tpusma. Ilpsimas u HakaoHHas npusMa. [IpaBuibHas npusma.

- [Tapamnenenumnen. Kyo.

- [Iupamuyia. IIpaBunpHas nupamuja. YcedeHHas nupamuaa. Terpasap.

Tema 3.3.

Conep:xanue:




Tena u MOBEpXHOCTH
BpalleHus.

Hunuuap u koHyc. YcedueHHbI Konyc. OCHOBaHUE, BRICOTA, OOKOBAsi TOBEPXHOCTh, 00pa3yromas,
pa3BepTka. OceBble CEUEeHUs U CeUEeHUs MapajuienbHble ocHoBaHMIO. Lllap u cdepa, nux ceuenus.
KacarenbHast mimockocTs Kk cdepe.

HpaKaneCRne 3aHATHA:

ITpaktrueckoe 3ansatue Ne 35 nmo teme «Cdepa u map. CocraBiieHHe ypaBHEHUS CPepbD».

Pemenne 3amau na Ttemy: Lummunanp. Konyc. Yceuennsiii konyc. Illap u cdepa. Ceuenust ten u
IIOBEPXHOCTEH BpallleHUsl.

KonTpoubsnas pab6oraNell no treme «Tena u NOBEpXHOCTH BpalLlEHUS».

CamocrosiTesibHast paboTa NpH U3y4YeHUH Tembl 3.3.

CucremMaTu4eckoe BHINOJIHEHUE YIPAXKHEHUH pEKOMEHI0BaHHOE IpenojaBaTesieM, sl 3aKpeIIeHnsl U3y4YeHHOTO MaTepuania.
[TonroroBka K MpakTHYECKHUM pabOTaM C UCIOIH30BAHUEM METOIUYECKUX PEKOMEHIALNH MPEMOAaBaTes M0 TEME:

Tena 1 nOBepXHOCTH BpALICHUS.

Pabota nax npe3eHTasAMU:

- Hunmuup.

- Konyc. Yceuennsiit konyc. OcHOBaHHE, BEICOTA, OOKOBas IOBEPXHOCTh, 00pa3yoIias, pa3BepTKa.
- lllap u cdepa, ux ceyenus. KacarenpHas miockocTsb K chepe.

Tema 3.4.
V3MepeHus B reOMETPHH.

Conep:xanue:

O6wem u ero usmepenue. MurerpanbHast Gopmyna oobema. Popmyssl o0bemMa Kyba, NPsIMOYTOJbHOTO
napajuiesenunena, npusmsl, nuianHapa. @opmynsl o0bema nupamujga U KoHyca. QopMyiibl IUIOMIAIU
NOBEpXHOCTEH HMIAMHIApa M KoHyca. dopmynsl oObema mapa u momaau cgepsl. [lomobue Te.
OTHo1IEHUS IIOIAJeH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

IlpakTHYeckHe 3aHATHIA:

[IpakTuueckoe 3anatue Ne 36 o Teme «Bblunciienre mioniaiel HOBEpXHOCTEN reOMETPUUECKHUX TeI».
[TpakTuyeckoe 3ansatue Ne 37 no reme «Bpruncnenne 06beM reoMeTpUYECKUX Tel.

Pemenune 3amau Ha Temy: HaxokneHue muiomanu U oObeMa Tel M TOBEPXHOCTEM BpallEHUS B
npoctpaHctse. [logobue Ten. OTHOLMEHN TUIOIAAeH MOBEpXHOCTEH U 00BEMOB MOJOOHBIX TEII.

KonTtpoabHnas padora Nel2 no teme «M3mMepeHus: B reOMETpUN».




CamocrosiTesibHast padoTa NPH U3YyYeHUH TeMmbl 3.4.
CucreMaTH4eCKOE BBINOJIHEHHE YIIPAKHEHUH PEKOMEHI0BAaHHOE IIpernoiaBaTesieM, s 3aKpeIUIeHUs U3YYeHHOT0 MaTepuania.
[TonroToBka K MpakTUYECKUM pabOTaM C UCHOIH30BAHUEM METOIUYECKUX PEKOMEHAALNH MPENoAaBaTes Mo TEME:
KoopauHaTsl 1 BEKTOPHI.
Pabota HajJ Mpe3eHTAIUSAMHU:

- O6wveM u ero n3mepenue. MaTerpanpHas popmysa oobema.

- ®opmybl 06beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenuie/ia, IPU3Mbl, IUIHHIIPA.

- ®opMyIibl 00beMa MUpaMKIa U KOHYcCA.

- ®opMyJIbl IUIOIIAN TIOBEPXHOCTEH IUIIMHIPA U KOHYCA.

- ®opMmynbl 00beMa I1apa U miomaan cepsl.

TeMma 3.5. Conep:kanue:

Koopaunare! v BekTOphl.  [[IpsiMOyrosibHast (IekapToBa) cucTeMa KOOPAMHAT B IPOCcTpaHCcTBe. PopMyIia pacCTOSHUS MEXIY IBYyMs
TOYKaMU. Y paBHEHUS CPEpbl, n10CKOCMU U NPAMOLL.

BexTopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCIIO.
Paso)xeHne BEKTOpa 10 HANPABIICHUAM. YTOJI MEXKAY ABYMs BekTopamu. [Ipoekuus BekTopa Ha OCh.
Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

lcnosib30BaHNE KOOPAMHAT U BEKTOPOB IIPY PEIIEHUU MAaTEMAaTUYECKUX U IPUKIIAIHBIX 3a1a4.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

[TpakTrueckoe 3anstue Ne 38 mo reme «Oneparuu HaJ BEKTOPaMH Ha MJIOCKOCTH U B IPOCTPAHCTBEY.
[TpakTuueckoe 3anatue Ne 39 o teme «JleiicTBHS Ha/l BEKTOpaMH B KOOPJIUHATHON opMey.

Pemienne 3amau Ha Temy: Bekrtopsl. [leWictBus ¢ BekTopamu. JlekapToBa CHCTEMa KOOPAHMHAT B
IPOCTPaHCTBE. YpaBHEHUE OKPYXKHOCTH, Cepsl, INIOCKOCTH. PaccTosHre Mexay Toukamu. JlecTBus ¢
BEKTOPAMH, 33JaHHBIMH KoopAuHaTamu. CKaJspHOE IpPOU3BEIEHUE BEKTOPOB. BekTopHOEe ypaBHEHUHE
IIPSIMOM M INIOCKOCTU. VIcnosib30BaHNE BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM CTEPEOMETPUMU.

KonTtpouabHas pa6ora Nel3 no teme «KoopauHaTsl 1 BEKTOPBD.

[

CamocrosiTesbHast padoTa NPpH M3YyYEeHUH Tembl 3.5.

CucremaT4ecKoe BBINOIHEHHE YIIPAXKHEHUH PEKOMEHI0BAaHHOE MIperoaBaTesieM, s 3aKpeIUIeHHs] U3yYeHHOT0 MaTepuaia.
[ToaroToBka K MpakTUYECKUM pabOTaM C UCIOIb30BAHUEM METOJMUECKUX PEKOMEHIAlUi MPpernoaaBaTelis o TeMaM:

[IpsiMbIE ¥ IJIOCKOCTH B IPOCTPAaHCTBE; MHOrorpaHHuKH; Tenna n moBepXHOCTH BpauieHus; Vi3mMepeHus B reOMeTpuu;
KoopaunaTs! 1 BEKTOpHI.

Pabota Hax nmpe3eHTAUSAMU:

- Bexropsl. Monyns BekTOpa.

- PaBeHncTBO BekTOpOB. C105KE€HNE BEKTOPOB.




- YMHOXKEHHE BEKTOpa Ha YUCIIO.

- PaznosxeHne BEKTOpa 110 HAIIPABJICHUSM.

- Yroa Mexay AByMsl BEKTOpaMH.

- Koopaunats! Bektopa. CKaJIIipHOE IPOU3BEIEHNUE BEKTOPOB.

TeMbl CCI€10BATEIBCKHX MPOEKTOB:

- HenpepbiBHBIE 1pooH.

- [IpMeHeHHe CII0KHBIX MPOIIEHTOB B SKOHOMUYECKHX pacueTax.
- I'pacduueckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.

- UccnenoBanue ypaBHEHHI 1 HEPABEHCTB C MApaMETPOM.

- CpeaHue 3HAYCHUS M UX TIPUMEHEHHE B CTATUCTHUKE.

- [IpaBuIibHbBIC U MOJTYNIPABUIILHBIC MHOTOIPAHHHKH.

- Konnueckue ceueHus M UX MPUMCHEHHE B TEXHUKE.

- MaTemaruka B Moel mpodeccu.




3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB JEATEJBHOCTHU
OBYYAIOIIUXCSA KOHTPOJIb U OIIEHKA PE3YJHBTATOB OCBOEHUSI YUYEBHOH JUCIHUILIAHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MEMATHYECKOI'O AHAJIN3A; TEOMETPUSD

KoHTpoib M oOleHKa DPE3ylbTaTOB OCBOCHUS IHUCLMILIMHBI OCYIIECTBIIIECTCA IIPENOJABATENIEM B IPOLECCE NMPAKTUYECKUX

SaHﬂTHﬁ, TCCTUPOBAHUA, A TAKIKC BBITIOJIHCHUS O6y‘—IaIOH_II/IMI/IC$I HHANBUAYAJIbHBIX SaﬂaHHfI, ITPOCKTOB, HCCJI@I[OBEIHHﬁ.

Coaepixanue XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITEJIbHOCTH ®opMBI H METOAbI KOHTPOJIA H OLICHKH Pe3y1bTATOB
o0yueHust o0yuarwuuxcsi o0yueHusl.
(Ha ypoBHe y4eOHBIX AeiCTBHII)
Aunredpa
Bsenenue. O3HakOMJIEHHE C pOJIbIO MaTeMaTHKH B Hayke, TexHUKe, | [Ipaktuueckoe 3anstue Ne 1 mo teme «/lefictBus Hapg

PaszButre noHsaTHA
O YHCJIC

SKOHOMHUKE, MH(POPMAIMOHHBIX TEXHOJIOTHSAX W MPAKTHYCCKOU
JIESITEIILHOCTH.

O3HakoMIJIEHHE C LUEISIMU U 33ja4aMy U3Y4YE€HUS] MaTEMaTUKH TIPU
0CBOEHUU Ipodeccuit

Brimonnenue apupMeTHueckux ACUCTBUN HaJA YHCIAMU, codeTas
YCTHBIE W MHChbMEHHBbIE TpUeMbl. HaxokieHune mpuOIuKEHHBIX
3HAYEHUH BEJIMYMH U MOTPEIIHOCTeH BBIYUCIEHUN (aOCOMIOTHON
U OTHOCUTENbHOM); CpPaBHEHHME  UHUCJIOBBIX  BBIPAXKECHUH.
Haxoxpaenne ommOOK B MpeoOpa3oBaHMUSX U BBIYUCICHHIX
(OTHOCHTCSI KO BCEM ITYHKTaM MpPOTrpaMMBbl)

LEJIBIMU YHUCIAMH U APOOSIMU.

[IpakTnueckoe 3ansarue Ne 2 mo Teme «/leficTBus Haj
JIEHCTBUTEIbHBIMU YUCIIAMH. Boeruucnenue
ITOTPELIHOCTEMN.

[Ipaktnueckoe 3anstue Ne 3 mo Teme «/leficTBus Hajg
KOMILIEKCHBIMH YHCJIaMU B aire0pandeckoit popme.
Pemenue 3agau Ha Temy: Llensle 1 panyoHanbHbIE YUCIIA.
[HeiicrButenpuple yucna. [IpubinnkeHHbIE BBIYUCIECHUS.
KomruiekcHsle ynca.

Kontponbnast pa6ora Nel mo teme «Pa3BuTue moOHSTHS O
qHCIIEN.

Kopsn,
Jorapu@msl

CTEIICHH,

O3HakOMJIEHHE C TOHATHEM KOPHsS N-M CTENEHM, CBOWCTBaMU
paguKaIoOB M MPAaBWJIAMH CpaBHEHUs KopHed. dopmynnpoBaHue
ONpEeleIcHUsI KOpPHA U CBOMCTB KOpHEH. BelunciieHne u
CpPaBHEHUE KOpHEH, BBINOJHEHHUE IPUKUIKUA 3HAYEHUS KOPHS.
IIpeoOpa3oBanne 4YMCIOBBIX M OYKBEHHBIX  BBIPAXKEHHUH,

IIpaktnueckoe 3anarue Ne 4 mo Tteme «/lelictBusa co
CTEIIEHSAMM.

[TpakTuueckoe 3ansatue Ne 5 mo teme «lIpeobpazoBanue
PalMOHAIBHBIX BBIPAKECHUW.

ITpakTnueckoe 3aHstue Ne 6 mo TteMe «/leficTBus ¢




coJiepKallluX paauKaibl. BeimoiaHeHue pacueToB 1o dopmysam,

COZIEpIKaIINM paaMKasbl, OCYILECTBIISAS HE00XOAUMBIE
IIOJICTAHOBKU U IpeoOpa3oBanus. OnpeneneHne paBHOCHIbHOCTH
BBIDOXKEHUM € pagukalaMu. PenieHue  HppanMOHAIBHBIX

ypaBHeHUW.  O3HaKOMIIECHHME C  MOHATHEM  CTENEHH C
JEHCTBUTEIILHBIM ITOKa3aTesieM. HaxoxaeHue 3Ha4eHui CTENeHY,
UCIOJIB3YS PU HEOOXOIMMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA.
3anuceiBaHuEe KOpPHS N-il CTENEHH B BUJE CTENEHU C JPOOHBIM
MoKa3aresieM U Hao0OopoT.

@opMyIMpPOBaHUE CBOWCTB CTENEHEW. BpluncieHue creneHen c
palMOHANIBHBIM [IOKA3aTeJIEM, BBIIOJHEHUE MPUKUIKU 3HAYCHUS
CTENeHH, CpaBHeHHE creneHel. [IpeoOpa3zoBaHuMe YMCIOBBIX U
OYKBEHHBIX BBIPQXCHHH, COJEp)KAlIMX CTENeHU, MPUMEHSISA
cBoiicTBa. Pemenne mokazaTenbHBIX ypaBHEHUN. O3HAKOMIICHHE
C IPUMEHEHUEM KOPHEW U CTENEHE NP BBIYUCIECHUU CPEIHUX,
JICJICHUN OTPE3Ka B «30JI0TOM CEYEHUW». PeleHne npukiaaHbx
3a/lad Ha CJIOXKHBIC TMPOICHTHI. BrIMonHeHue mpeodOpa3oBaHUi
BBIpAXEHUI, NPUMEHEHHE (OpMYyJl, CBSI3aHHBIX CO CBOWCTBaMU
creneneid u sorapupmoB. OrmnpenencHue 0OIACTH IOMYCTUMBIX
3HA4YCHUU J0rapupMHUIECKOTO BBIPAYKCHUSL. Pewenne
Jorapu(MUUECKUX ypaBHEHUH

KOpHaMm».

IIpaktnueckoe 3ansatue Ne 7 mo Tteme «Bbluucnenue
sorapuMoBy.

[Tpaktnueckoe 3ansatue Ne 8 no teme «ToxaecTBEeHHbIE
npeoOpa3oBaHus JOrapu(MUUECKUX BBIPAKEHUI.
Pemenne 3amay Ha Temy: BplunmcineHue U cpaBHEHHE
KOpHEW. BeimonHeHnne pacyeToB ¢ paaukaiamu. Pemienue
UPPALMOHAIBHBIX ypaBHeHUH. HaxoxneHue 3Ha4YeHH
CTENEHEH C paluMOHAIBHBIMU IOKa3aTensiMu. CpaBHEHHE
crene”ei. llpeoOpazoBaHusi BBIpaXXEHUMH, COAEpPIKAIIUX
creneHu. Penenue noka3arenbHbIX ypaBHeHU. Pemienue
NpUKIaIHBIX 3amad. HaxoxaeHue 3naueHuid yorapudma
[0 MPOU3BOJBHOMY OCHOBaHuwo. [lepexon ot oaHOro
OCHOBaHUS K Jpyromy. DBpIUHMCIIEHHE U CpaBHEHHE
norapudmoB. JlorapupmupoBanue U TOTEHIUPOBAHUE
BbIpakeHU. Pemenune norapuMuueckux ypaBHEeHUI.
Kontponbuas pa6ora Ne2 mo teme «KopHu, cTeneHu u
J0TapupMBD».

OCHOBBI TPUTOHOMETPHH

OCHOBBI
TPUTOHOMETPHH.
OCHOBHEIE TOHATHA

N3ydyeHne paguaHHOrO METO/Ia U3MEPEHHUS YIJIOB BPAIEHUS U UX
CBSI3M C TpagycHoi mepoil. M3o00paxeHue yriioB BpallleHUS Ha
OKPY’)KHOCTH,  COOTHECEHHME  BEIMYMHBI yrga C  €ro
PacIoIOKEHUEM. ®opmynupoBaHue onpezeneHni
TPUTOHOMETPUUYECKUX (YHKLUH ISl YIJI0B IOBOPOTA U OCTPBIX
VIJIOB TMPSAMOYTOJBHOTO TPEYroJibHUKA UM OOBSICHEHHE UX
B3alMOCBS3U

OCHOBHEBIE
TPUTOHOMETPUYECKHE
TOXIECTBA

[IpuMeHeHre OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB JJISk
BBIYHMCIICHHS 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKITHI TIO OHOM
U3 HUX

IIpaktnueckoe 3anatne Ne 9 mno Tteme «PaguanHoe
u3MepeHue Iyr u yrios. OnpeneneHne cuHyca, KOCUHYyca,
TAQHI'€HCA U KOTaHI€HCa YIJIay.

[Tpaktnueckoe 3anstue Ne 10 mo Teme «lIpunoxenue
(bopMyI1 IPUBEICHUS U CIIOKEHUS.

IIpakTHueckoe 3aHATHE Ne 11 o TeMe
«TpuroHomerprudyeckue  (QyHKIMH  TOJOBUHHOTO |
YJIBOEHHOTO apryMEHTa.

[Tpaktuyeckoe 3ansatue Ne 12 o teme «IIpeoOpasoBanue
CyMMBl U Pa3HOCTH TPUTOHOMETPUYECKUX (PYHKIMHA B




[TpeobOpazoBanmst N3yuenne oOCHOBHBIX (GOPMYJT TPUTOHOMETPHH: (HOPMYJBI | TPOU3BEICHUE, U HA0OOPOTY.
MIPOCTEUIINX CIIOKEHUS, YABOEHHS, npeodpa3oBaHus cymMmsl | [Ipaktuueckoe 3ansitue Ne 13 mo Teme «Bpruncienue
TPUTOHOMETPUUYECKUX | TPUTOHOMETPUYECKMX  (YHKIMH B IPOM3BEAEHUE M | 3HAUEHUH  BBIpAXEHUH,  colepkalmx  oOpaTHbIE
BBIpAKEHUN NPOU3BEACHNUS B CYMMY M TPUMEHEHHE NPU BBIUYMCICHUH | TPUTOHOMETPUYECKHUE (QYHKIIUN.
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAKECHUS U YIPOILEHHUS €rO.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOYEK Ha eIMHUYHON | Pemenue 3anad Ha teMy: PanuaHHbIi METOJ M3MEpEHUS
OKPY’KHOCTH U IPUMEHEHHE UX AJIsl BbIBOJIa ()OPMYJI IPUBEJICHHS | YIJIOB BPAILLEHUsI U CBSI3b C IPayCHON MEpOH.
[Ipocreitmne Pemenrie 10 ¢opMyaaM W TPHUTOHOMETPHUYECKOMY Kpyry | OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYIIbI
TPUTOHOMETPUYECKHE | IPOCTEHIINX TPUTOHOMETPUYECKUX YypaBHEeHUHU. lIpuMeHeHue | cloKeHus, yIBOEHHUS, npeoOpa3oBaHuEe  CyMMBbI
YpaBHEHHUS U | OOmMX METOMOB pEUICHUS ypaBHEHWi (pUBEIEHHE K | TPUTOHOMETPUYECKHX  (QYHKIUH B  IPOU3BEICHUE,
HEPAaBEHCTBA JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHs Ha MHOYHTENH, | IPEoOpa3oBaHUE IPOU3BEAEHHUS TPUTOHOMETPUYECKUX
3aMCHbl TIEPEMEHHOW) MpU PEUICHUH TpUroHOMeTprueckux | QyHkumid B cymmy llpocreiimme TpHUrOHOMETpHYECKHE
YPaBHEHUI. YMEHHE OTMEYaThb Ha Kpyre peuleHMs] NPOCTEHIINX | YPaBHEHHS u HEPaBEHCTBA. OO6parHsble
TPUTOHOMETPUUECKUX HEPABEHCTB TPUTOHOMETpHYECKHE (DYHKIMH: apKCHHYC, apKKOCHHYC,
Apkcunyc, O3HakoMJIEeHHE C TOHSATHEM OOpPAaTHBIX TPUTOHOMETPUUECKUX | APKTAHI'CHC.
ApKKOCHUHYC, ¢bynkuuid. M3ydyeHue ompeneneHuil apKCHHYyca, apKKOCHHYCA,
apKTaHI'e€HC Yucia apKTaHreHca 4ucia, (opmyiupoBaHue ux, u3obpaxkenune Ha | Konrponenas pabora Ne3 mo Teme  «OCHOBBI
€IMHUYHOW OKPYXHOCTH, IPUMEHEHUE NPU PEUICHUH YPAaBHEHUNH | TPUTOHOMETPHH.
DYHKIUH, X CBOIICTBA H IPAPUKH
DyHKIMH. O3HakoMJIEHME C  TOHATHEM  HiepeMeHHOW, mnpumepamu | [Ipaktuueckoe 3ansatue Ne 14 mo teme «Haxoxnenue
[Tonstue 0 | 3aBUCUMOCTEH  MeXJy TnepeMeHHbIMH. (O3HaKOMJIEHHE C | YaCTHOIO 3Hau€HUus, 00JIacTU ONpeAeseHUs U MHOXKECTBA
HENPEPBIBHOCTU MOHATHEM Tpaduka, ONpeleNeHre NPUHAUIEKHOCTH TOYKH | 3HAUEHUH QyHKIIMMI.
byHKIUN rpaduxy ¢yukuuu. Omnpenenenue no ¢opmyne npocteitmelt | [Ipaktuyeckoe 3anstue Ne 15 mo teme «MccnenoBanue

3aBHCHMOCTH, BUJa ee rpaduka. Beipaxenue no dhopmyne ogHOH
nepeMeHHol dYepe3 npyrue. O3HaKOMIIEHHE C OIpEIeICHHUEM
byakuu, QopmynaupoBaHue ero. HaxoxkaeHnwe — obnactu
ornpezeneHus 1 00J1acT! 3Ha4eHUN QYHKIIUU

CTETIEHHOW  (DYHKIIMH.
CTENEeHHON (QYHKIIUNY.

ITpakTnueckoe 3ansatue Ne 16 mo teme «lccnenoBanue
MOKa3aTelbHOM M Jorapupmuueckod  (yHKIUH.

[IpeoOpasoBanue  rpaduxa

CaoiicTBa pyHKIHU.
I'padnueckas
MHTEpIpeTalus.
[Tpumepsr
(GYHKIIMOHATBHBIX

O3zHakoMJIeHHE C TTpruMepaMu (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MpoIlleccax U3 CMEXHBIX AUCUUILUIMH. O3HaKOMIIEHUE C
JIOKA3aTeJIbHBIMU PACCYKICHUSIMH HEKOTOPBIX

CBOMCTB JMHEWHON W KBaJApaTUYHOM (DYHKUUH, MpOBeIEeHUE
HCCJICAOBAHUS JIMHEHHOM, KYCOYHO-JIMHEWHOM, JpOOHO-

[TpeoOpa3oBanue rpaduka ux GyHKIHM».

[Tpaktnueckoe 3ansitue Ne 17 mo teme «MccnenmoBanue
Tpuronomerpuueckux Qynkmuu. IlpeoOpa3oBanue ux
rpaduKOBY.

Pemenue 3a1au Ha Temy: [Ipumeps! 3aBucuMocTeil MeX Iy




3aBUCUMOCTEN B
peabHBIX MpoIeccax
U ABJICHUAX

JMHEWHON W KBaJAPAaTUYHON (PYHKITUH, MOCTPOCHUE X TpauKOB.
[Toctpoenne u utenwe rpadukoB ¢GyHKIUH. VccnemnoBanue
¢byukuu. CocraBieHue BUOB QYHKIHMI MO TaHHOMY YCJIOBHIO,
pelieHue 3a1a4

Ha SKCTpeMyM. Boinonnenue npeodbpazoBanuil rpadguka GyHKIIMN

OO6parnbie GyHKINU

W3yuenune moHATHS OOpaTHOW (YHKUWHU, ONpEAETCHHE BUAA U
noctpoeHue Trpaduka oOpaTHOM (YHKIHMHM, HaXOXKICHHUE €€
obmactu ompexneneHus Hu obOjactu 3HaueHWid. llpumenenue
CBOMCTB (YHKIMH MpU HCCICAOBAaHWM YPAaBHEHUH M DPEIICHUH
3amad Ha HSKCTpeMyM. O3HAaKOMIIGHHE C TIOHSITHEM CIIOXKHOMN

byHKIIUU

CrerneHHbIe,
NIOKa3aTebHbIC,
norapupMUUEcKue M
TPUTOHOMETPHYECKUE

byHKIHN.

Beruuciienne 3HaueHui (YHKIHMA 1O 3HAYCHHUIO apryMeEHTa.
Omnpenenenue NoJ0XKEHU TOUKU Ha Tpaduke Mo ee KOOpAHUHATaM
1 Ha00OpOT.

Vcnonb3oBanue CBOWCTB (YHKUMH JUIs CpaBHEHHUS 3HA4YEHUM
CTereHe| u Jiorapu(mMoB.

IToctpoenne rpaduKOB CTENEHHBIX U JorapuMuyecKux
¢bynkuuid. Pemenne TOKa3aTenbHBIX M JIOTapU(MUYECKUX
YPAaBHEHUI U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.
O3HakOMJIEHHE C TIOHSITHEM HENPEepbIBHOM NEepHOANYECKOMN
¢byHkuuu, QopMyIupoBaHHE CBOWMCTB CHHYyca U KOCHHYCA,
noctpoeHne ux TpadukoB. O3HAKOMIIEHHE C TOHATHEM
TrapMOHUYECKUX KOJe0aHMH M NpUMEpaMHd TapMOHHUYECKHX
KojeOaHui [UIsi OMMCaHUs MpOLEeccOB B (U3MKE U JIPYrHX
001acTsAX 3HaHUS.

O3HakOMJIEHHE C TOHSATHEM  DPa3pbIBHOM  NEpUOAMYECKOMN
¢byHkuuu, (GopMyIMpOBaHHE CBOWCTB TaHT€HCAa M KOTAHIEHCa,
nocrpoeHue ux rpaguxos. IIpumenenue cBoiicTB GyHKUMNA AJIs
CpaBHEHMsI 3HaYEHUN TPUTOHOMETPHUYECKUX (YHKLMH, peleHHs
TPUTOHOMETPUUECKHUX YpaBHEHHII.

MEPEeMEHHBIMH B pEaJbHBIX MpOIECcCaX U3 CMEXKHBIX
mucuuuinH.  Onpenenenne ¢ynkumii. I[loctpoenne u
yreHue rpadukoB ¢ynkiui. HccnepoBanue (yHKIHM.
CpoiicTBa JIMHENWHOM, KBaJIpaTUYHOM, KyCOUHO-JINHEHHOU
u npoOHO - JuHeWHOW QyHkui. HemnpepoiBHBIE H
nepuonnueckue ¢pynkuuu. CBoiicTBa U rpaduku cuHyca,
KOCHHYCa, TaHreHca U KoTanreHca. OOpaTHble GyHKIMH U
ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIHU.
[IpeoOpazoBanus rpaduka QyHkuu. [apmMoHnueckue
konebanus. [lpuknagneie  3amaun. [lokasaTtenbHbIe,
norapuMuuecKue, TPUTOHOMETPUUYECKHUE YpaBHEHUS U
Hepagencmaa.

Kontponbaast pabora Ned mo teme «DyHKIMH, HX
cBoiictBa u rpaduku. CTemneHHble, MOKa3aTelbHbIE,
norapuMUYECKHE U TPUTOHOMETPUICCKUE (PYHKITHI.

Hayana MaTeMaTH4eCKOro aHaJIM3a

TlocneqoBarensHOCTH

O3HaKOMIICHHE C MOHATHEM YHCJIOBOM IOCICa0BAaTCIbHOCTH,
criocobamMu cC 3agaHusd, BBIYHCIICHUAMU cC YJICHOB.

[Ipaktnueckoe 3anarue Ne 18 mo teme «Haxoxaenue
YIEHOB M MPEJAENIa YKMCIOBOM IOCIENOBATENBbHOCTH. Ee




O3naxkomneHue ¢ noHAmueMm npeoeid Nocie008amenIbHOCHU.
O3HaKkOMJICHME C  BBIYMCIEHHEM CYMMBI  OECKOHEYHOTO
YHCIIOBOTO psAZia HA MPUMEPE BBIUUCICHUS CYMMBI OECKOHEYHO
yOBIBaIOIIEH TreoMeTpuuecKkoil mporpeccuu. Perienue 3amau Ha
npuMeHeHue (GopMysbl  CyMMbI OECKOHEUHO yOBIBAIOIICH
Te€OMETPHUECKON POTPECCU

[IpousBognas u ee
MIPUMEHEHHE

O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.

Wzyuenne wu  QopMynupoBaHHE €€  MEXaHHYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, M3YYECHHE aITOPUTMa BBIYMCIICHUS
IIPOM3BOJIHOM Ha NMPUMEPE BBIYUCIEHNUS MIHOBEHHOH CKOPOCTH U
YIJI0BOTO KO3 pUIIMEHTa KacaTeIbHOM.

CocraBneHnue ypaBHEHHS KacaTeJIbHOUM B 00IeM BUJE. Y CBOCHUE
npaBun  auddepeHumpoBaHus, — TAOMUIBI  IPOM3BOJHBIX
AJIEMEHTAPHBIX (PYHKIMHA, TpUMeHeHHe I JudPepeHIMPOBAHUS
GyHKUMH, COCTaBJIEHUS YypaBHEHUs KacaTelbHOW. M3yueHue
TEOpeM O CBSI3M CBOMCTB (YHKOMM W  MPOU3BOIHOM,
¢dopmynupoBka ux. IIpoBeneHne ¢ NOMOLIBIO MPOU3BOAHOM
UCClIeIoBaHMs (YHKIWHU, 3aaHHOW (QopMyIloi. YcTaHOBIEHHE
CBSI3U CBOMCTB (DYHKIIMU U IPOU3BOIHON MO UX IpaduKam.
[IpuMeHeHne MPOU3BOIHOMN I pEIIEHUs 3a7a4 Ha HAXOXKICHHE
HauOOoJIBIIEr0, HAMMEHBIIErO 3HAUYEHUS M Ha HAXOXKJIAECHUE
JKCTpeEMyMa

ITepBooOpazHas
U MHTErpal

O3HakoMmJIeHHE C TOHATHEM MHTErpaja M IepBoOOpa3HOM.
N3ydyenue mnpaBuiia BBIYUCIECHHUS NEpPBOOOpPa3HOM U TEOpeMbl
Herorona— JleitOnuna. Pemenue 3a1a4 Ha CBSI3b EPBOOOPA3HON
U ee TMPOU3BOJHOM, BBIUMCIIEHHE MEPBOOOpAa3HOW s JaHHOU
¢ynkuuu. PemeHue 3amad Ha OpPUMEHEHHME MHTErpajia Juis
BBIYHCIICHUS] PU3NYECKUX BEJTMYMH U TUIOMIA e

reOMETPUUECKOE N300PAIKEHHEN.

ITpaktnueckoe 3anstue Ne 19 mo Teme «Bpruncienue
IPOU3BOJIHBIX (PYHKIUII».

ITpaktnueckoe 3anarue Ne 20 no teme «Dusmueckue u
reOMETPUUECKUE NTPUIIOKEHHSI TPOU3BOIHOM.
ITpaktnueckoe 3ansatue Ne 21 mo teme «lIpumenenue
IIPOM3BOJIHON K HMCCIEIOBAHUIO (DYHKIUI M ITOCTPOEHUIO
rpaduKoB».

[Ipaktnueckoe 3ansatue Ne 22 mo Teme «Bbluncienue
UHTETPAJIOBY.

Pemenue 3a1a4 Ha Temy: YuncioBas ociie10BaTeNIbHOCTb,
CrocoObl ee 3a/laHus, BBIUHCIICHUS YJIEHOB
nocienosarenbHocTd.  Ilpegen  mocienoBaTeNnbHOCTH.
beckoneyHo yOBIBaIOIasi T€OMETPHUYECKAsT MPOTPECCHS.
[Tpon3BosHas, MEXaHUUYECKUIM M T€OMETPUYECKHI CMBICIT
IIPOM3BOJHON. YpaBHEHHE KacaTelbHOM B OOLIEM BUJE.
[IpaBuna u Qopmynsl nuddepenupoBanus, TabauIa
MPOM3BOJIHBIX AJIEMEHTapHbIX (yHKIMH. MccnenoBanue
¢byHkuMu Cc nomoulblo npous3BogHOM. HaxoxxaeHue
HauOO0JIbIIEr0, HAUMEHBILIETO 3HAUEHUS U IKCTPEMAIbHBIX
3HaueHW# ¢yHkuuu. HHTerpanma u mepBooOpasHasi.
Teopema Hrrotona-JIeitonuna. [Ipumenenne uHrerpana K
BBIYUCIICHUIO (PU3MUECKUX BEIUYHH U IUTOLIaIeH.
KonTponbHas pabora Ne5 o TeMe
«ITocnenoBarensHocTu. IIponsBoanas. IlepBoobpasHas u
UHTETpa».

YpaBHeHUS] M HEPABEHCTBA




YpaBHeHust u
CUCTEMBI

ypaBHEHUI
Hepasencrtsa u
CUCTEMbl HEPAaBEHCTB
C IBYMsI
MIepEeMEHHBIMU

O3HakOMJICHME C MPOCTEHIIMMHM CBEACHHUSAMH O
anreOpanvyeckux  ypaBHEHMM,  MOHATUSAMU
YpPaBHEHUH U CUCTEM ypaBHEHHIA.

N3yuenue TeopuM  pPAaBHOCWIBHOCTM  ypaBHEHUHM U €€
npuMeHeHus. [loBropeHme 3ammcu  pelleHHs  CTaHJApTHBIX
ypaBHEHUH, MPUEMOB MIPEOOPa30BaHUS YPABHEHUHN JIJISi CBEICHUS
K CTaHJapTHOMY YpaBHECHMIO. PelleHue panuMoHaJIBHBIX,
MPPALMOHAIIBHBIX, IIOKA3aTEIbHBIX M TPUTOHOMETPUYECKHUX
ypaBHeHMH u cucreM. lcnosnb30BaHue CBOWCTB U IpaduKOB
byHkuuid A peuieHuss ypaBHeHHUH. IloBTOpeHHME OCHOBHBIX
IIPUEMOB PEILIECHUS CUCTEM. Pelienne ypaBHEeHUN ¢ IPUMEHEHUEM
BCEX NPUEMOB (pa3joKEHUS Ha MHOXKHUTENIU, BBEACHUS HOBBIX
HEU3BECTHBIX, IOJICTAaHOBKH, rpaduyeckoro merona). Pemienue
CHCTEM YypaBHEHHH C NPHUMEHEHHEM pa3JInYHBIX CII0COOOB.
O3HakoMJIeHHE C OOILMMH BONPOCAMH DPELICHHsS HEPABEHCTB U
WCTIOJIb30BaHUE CBOWCTB M TpaukoB (DYHKIHMI NPH peEHIeHUU
HEPABEHCTB.

PemeHne HepaBeHCTB M CUCTEM HEPABEHCTB C INPUMEHEHHEM
pa3nuyHbIX crocoOoB. IlpuMeHeHne mMareMaTHyecKHMX METO/I0B
JUIS pelIeHUs COAep KaTeNbHBbIX 3aJad U3 Pa3IMYHbIX oljacteil
HayKd U IpakTUKU. MIHTEeprnpeTnpoBaHue pe3ynbTaTOB C YYETOM
peanbHBIX OIPaHUYEHUN

KOPHSIX
HCCIIEI0OBaHUS

[Ipaktnueckoe 3ansatue Ne 23 mo Tteme «Pemenue
palOHaIbHBIX YPABHEHUM, HEPABEHCTB U CUCTEM.
[Ipaktnueckoe 3ansatue Ne 24 mo Tteme «Pemenue
[I0KAa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB U CUCTEM.
[IpakTtnueckoe 3ansatue Ne 25 mno Tteme «Pemenue
IIPOCTEUIINX JOTapruPpMHUIECKUX YpaBHEHUH,
HEPaBEHCTBY.

IIpaktnueckoe 3anstue Ne 26 mno Tteme «Pemenue
Jorapu(MHUUECKUX ypaBHEHUH, HEPAaBEHCTB U CHUCTEM

YPaBHEHUW.
[IpakTtnueckoe 3anstue Ne 27 mo Teme «Pemienue
IIPOCTEUIINX  TPUTOHOMETPUYECKUX  YPABHEHUU W
HEPaBEHCTBY.

[Ipaktnueckoe 3anstue Ne 28 mno Tteme «Peuenue
TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM

YPAaBHEHUW.
Pemenne 3amau Ha Temy: PaBHOCHMIIBHOCTH ypaBHEHMI.
[IpeoOpazoBannie  ypaBHeHUW. OCHOBHBIE  TPUEMBI

pelieHuss ypaBHEHMH. PemieHue cucreM ypaBHEHMH.
Hcnonp3oBannue CBOWCTB ¥ TpaduKoB (YHKIMHA s
pelleHNs ypaBHEHUH U HEPABEHCTB.
KontponbHast pabora Ne6 mo Tteme
HEPABEHCTBAY.

«YpaBHEHHS H

JIeMeHThI KOMOMHATOPUKH, TEOPHS BEPOSITHOCTEH M CTATHCTHKH

OCHOBHEIE TOHATHA
KOMOMHAaTOPUKHU

W3yuenne mnpaBuia KOMOMHATOPUKM W TPUMEHEHHE IpU
pelieHnd KOMOMHATOPHBIX 3ajad. PelieHne KOMOMHATOPHBIX
3aJja4 METO/I0OM Iepebopa U MO MPaBUITY YMHOXKEHHUS.

O3HakOMJIEHHE C MOHATUSMU KOMOMHATOPUKH: pa3MELIEHUSIMHU,
COYETAaHUSIMM, T[epecTaHOBKaMM M  QopMmylaMud I UX
BbiunciaeHus. OObsicCHEHHME U INpuUMeHeHue GopMysn  ais
BBIUMCIIEHUS] DPAa3MEIIECHUN, IEPECTAHOBOK M COYETAaHMM IIpU
pemenuu 3amad. O3HakomieHue ¢ OwHOMOM HproToHa U

ITpakTnueckoe 3ansatue Ne 29 mo teme «Pemenune 3amay
Ha TOJCYET YHUCJIa  pa3MEIEHHH, IepecTaHOBOK,
coyeTaHuil; Ha nepedop BapHaHTOBY.

[Tpaktnueckoe 3anstue Ne 30 mo teme «Pemenue 3anau
Ha HaXxO0XJIeHHE BEPOSATHOCTEH COOBITHS»

[Ipaktnueckoe 3ansatue Ne 31 mo Teme «Pemenue
IIPAKTUYECKUX 3alady C INPUMEHEHHEM BEPOATHOCTHBIX
METOZOBY.




TpeyrojbHUKOM [lackans. PemeHne mnpakTHYeCKHX 3aaad C

Pemenne 3amau Ha Temy: IIpaBuia KOMOWHATOPHKH.

MCIOJIH30BAHUEM MOHITUHN M TPABUI KOMOMHATOPHKHU Pemenne  xomOuMHaTOpHBIX  3amad.  Pa3smemenus,
DIIEeMEHThI TEOPUU M3yueHune KIaCCHMYECKOrO OIPEICICHUSI BEPOSITHOCTH, CBOMCTB | COYETaHMA M IepecTaHoBKH. bunoMm Herotona wu
BEPOATHOCTEU BEpPOSITHOCTH, TEOPEMBI O CyMMe BeposiTHocTei. PaccMmorpenue | TPEYTOJILHUK Hackans. Hpuxnanseie 3a1a4u.
IIPUMEPOB  BBIUUCIICHUs BEpOSATHOCTEH. Pemenue 3amay Ha KnaccnquKoUe OMPENCICHUC  BCPOATHOCTH, CBOMCTBA
. . BEPOSITHOCTEM, TEOpeMa O CyMME€ BEpOSTHOCTEH.
BBIUHCJICHHE BEPOSITHOCTEH COOBITHIT N
Boeruncnenne  BepositHoctell.  Ilpuknagnele  3amaum.
IT TaBJICHUE YUCIIOBBIX JaHHbIX. [IpUKIagHbl YU.
IIpencrasnenue O3HakOMJIEHHE C NPEJICTABICHHUEM YMCIOBBIX JAHHBIX M HX PCACTaBJICHAC HHCIIO Aa PHKIIAJHPIC 38714
CamocrosiTenbHast  pabora 1o  Teme:  «DJIEMEHTHI
AaHHBIX XapakTepUCTUKaMHU. Pelienre nmpakTuueckux 3aaad Ha 00paboTKy N
(TaGmst KOMOWHATOPUKIY, « DIIEMEHTHI TEOPUU BEPOSATHOCTEI»
’ YUCIIOBBIX JTAHHBIX, BBIYUCICHUE UX XAPAKTEPUCTUK
JarpaMMbl,
rpadukm)
I'eomeTpusn
[Ipsimble u itockoctu | @OopMyIMpoOBKa M NPUBEACHHME Jl0Ka3aTelabCcTB npu3HakoB | [IpakTuueckoe 3anstue Ne 32 mo teme «Pemenue 3amau
B IPOCTPAHCTBE B3aHMHOT'O PacIoI0KEeHUs MPSAMBIX u IIJIOCKOCTEH. | HAa B3aUMHOE PaCIIOIOKEHUE MPSAMBIX U IIJIOCKOCTEM.
Pacnio3naBanne Ha deprekax M MOJEIAX PA3jIMYHBIX CIy4acB
B3aHMHOT'O PacIoI0XKEeHUs MIPSAMBIX u miockoctel, | Pemenne 3amay  Ha TeMy: llpu3Haku  B3auMHOrO
apryMEHTUPOBaHUE  CBOMX  CyKIeHUH. @DOpMyJIHpOBAaHUE | PACIOJIOKEHHUS IPAMBIX. YTOI MEXAY MNPSIMBIMH.
ONpEIEICHUN, IPU3HAKOB W  CBOMCTB MapajuleNIbHBIX U | B3auMHOE pacmoyioKeHue TMpsMBIX U IIJIOCKOCTEW.

NEPINEHIUKYISIPHBIX IUIOCKOCTEH, JBYIPAHHBIX M JIMHEHWHBIX
YTJIIOB.

BelnmonnHeHHE NOCTPOEHUST YITIOB MEXKIAY NPSIMBIMH, NPSIMOU H
IJIOCKOCTBIO, ~ MEXKIAY  IUIOCKOCTSAMHM IO  ONHMCAaHUI U
pacno3HaBaHME HUX Ha Mojensax. lIpumeHeHue NpU3HAKOB U
CBONMCTB PacCIOJIOKECHUSA MPSAMBIX M IUIOCKOCTEH IPU PEILIECHUU
3amad. M3o0pakeHne Ha pUCYHKaX M KOHCTPYMpOBaHHE Ha
MOJIENSAX MEPIEHANKYIISIPOB U HAKIIOHHBIX K MJIOCKOCTH, MPSAMBIX,
MapajuIeIbHbIX NIOCKOCTEM, YIJIOB MEXKY NPSIMOU U INTIOCKOCTHIO
U 000CHOBAHUE

ocTpoeHus. PemeHne 3amad Ha BBIYMCIEHHE T€OMETPHUYECKHUX
BenMYMH. ONKChIBaHUE PACCTOSIHUS OT TOYKU JIO IUIOCKOCTH, OT
NpsAIMOM 10  TUIOCKOCTH, MEXJAY IUIOCKOCTAMM, MEXKIY

[TeprieHAMKYSIp ¥ HAKIOHHASA K MJIOCKOCTH. YTOJ MEXIY
OpsIMOM M IUIOCKOCTBIO. TeopemMbl O  B3aUMHOM
pPacCIOJIOKEHUN TIPSIMOM M IUIOCKOCTH. Teopema O Tpex
neprneHaukyispax. [IpusHaku u cBolicTBa mapajuienbHbIX
Y NIEPIEHANKYJISIPHBIX TUIOCKOCTEH.

PaccTossHMEe OT TOYKM [0 IUIOCKOCTH, OT MpPSIMOH [0
IJIOCKOCTH, PACCTOSHUE MEXIY IJIOCKOCTAMHU, MEXIY
CKPEIIMBAIOIIMMH MPSAMBIMU, MEXIY IPOU3BOJIBHBIMHU
burypamu B MIPOCTPAHCTBE. [TapamnensHoe
IIPOEKTUPOBAaHME M €ro  cBoWicTBa.  BzanmHoe
pacnosoKeHue MPOCTPAHCTBEHHBIX QUTYP.

KonTponbhas pabora Ne7 no teme «IIpsimble U IIIOCKOCTH




CKPCIIMBAOIIAMUCA  NPSMBIMH,  MEXAY  IPOU3BOJbHBIMU
¢urypamu B mpoctpancTtBe. DopMyaHpoBaHHE M JOKa3bIBaHUE
OCHOBHBIX TEOpPEM O PACCTOSHUAX (TEOpeM CyILIECTBOBAHMUS,
cBOiicTBa). M300paskeHne Ha YepPTEeKaX U MOJCISAX PACCTOSHUS U
o0ocHOBaHHE cBOMX cCyxJaeHuil. OmpeznereHue U BBIYMCICHHE
paccrosHUi B TpocTpaHcTBe. [Ipumenenue GopMmyn U Teopem
IUTAHUMETPUM [UIsl pelleHns 3a1ad. O3HaKOMIJICHHE C MOHATHEM
[apaJUICJIbHOTO  IIPOCKTUPOBAHMS U €r0  CBOMCTBAMH.
IIpumenenne Teopuu i OOOCHOBaHMS IOCTPOEHHH U
BBIUHCIIEHUN. APryMEHTUPOBAHUE CBOUX CY)KJIEHUH O B3aUMHOM
PacIoyI0KEHUH TPOCTPAHCTBEHHBIX (PUTYD

B IIPOCTPAHCTBEY.

MHororpanHuku

Omnucanue U XapaKTepUCTHKA pa3IMYHBIX BU/JIOB
MHOT'OIPaHHHUKOB, IIEPEUUCIIEHUE HX JJIEMEHTOB M CBOWCTB.
N300paskeHre MHOTOTPAHHUKOB ¥ BBITIOJHEHHUE TOCTPOCHHUS Ha
M300paKeHUSAX M MOJENAX MHOTOTPaHHUKOB. Bbruncienue
JUHEHHBIX  3JEMEHTOB M  YIJIOB B  [POCTPAHCTBEHHBIX
KOHQUIypalMsx,  apryMEHTUPOBAaHHE  CBOMX  CYXKACHUH.
XapakTepucTuka U U300pakeHHE  CEYECHHUs,  pa36epmKu
MHO202PAHHUKOS, — BBIYMCIEHHE  IUIOIAAEH  IOBEPXHOCTEH.
[loctpoenue mpocTelmnx cedeHuil KyOa, MpU3Mbl, MHUPAMUbL.
[Ipumenenne  (GakToB W CBEJAEHUH U3  IUIAHUMETPHH.
O3HakOMJIEHHE C BUJAAMH CUMMETPUH B  IPOCTPAHCTBE,
¢dbopMynMpoBaHUE OIpeeNeHNnl U CBOMCTB. XapaKTepUCTHKa
CUMMETPUH TeJl BpallleHUsI U MHOIOIPaHHUKOB.

[IpumeHeHHe CBOMCTB CHMMETPUM TpU PELIEHUH  3a1ad.
Hcnonb3oBaHrne mpHOOpETEHHBIX 3HAHUM JJIs MCCIEAOBAHUS U
MOJICJIMPOBAaHUsT HECIIOKHBIX 3ajad. 300pakeHne OCHOBHBIX
MHOTOTPaHHUKOB U BBIITOJIHEHUE PUCYHKOB 10 YCIOBHSIM 3a/1a4

ITpaktnueckoe 3anstue Ne 33 mo teme «Haxoxxnenue
3JIEMEHTOB NPU3MBI, TapaJUIeTICUIIEeAA U TUPAMUIBI».
ITpaktnueckoe 3anstue Ne 34 mo teme «Haxoxxnenue
3ajJja4 Ha IOCTPOEHHE CEUEHUI MHOTOTPaHHUKOBY»

Pemenne 3amay Ha  Temy:  PasnuuHble  BUIBI
MHOTOrpaHHUKOB. VX m300paxenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. Ilmomans  moBepxHocTH.  Buael
cuMMeTpuil B mpocTpancTBe. CUMMETpUsl T€ BpaIlCHUS
¥ MHOTOTPaHHUKOB. Beruncienue miomianeit 1 00beMoB.

KonTponbnas padota Ne§ no teme « MHOTOrpaHHUKI.

Tena u noBepxHoOCTH
BpalICHUs

O3HakOMJIEHHE C BUJAAMU TeJ BpaileHus, GopMyIupOBaHHUE HUX
ONPECIICHUN U CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHUU IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeJabHOU K chepe.

XapakTepucTuKa U U300paKEHUE TEJ BPAIEHUsS, UX Pa3BEPTKH,

ITpaktuyeckoe 3anstue Ne 35 mo teme «Cdepa u map.
CocraBnenue ypaBHEHHS ChHEphI».

Pemenne 3anau Ha Ttemy: Llwmmnap. Konyc. YceueHHslit
konyc. Hlap u cdepa. Ceuenust Ten U HOBEpXHOCTEH
BpalllCHUs.




ceyeHus. Pelienue 3a7ay Ha TOCTPOCHUE CEUYCHUM, BBIYHCICHUE
JUTUH, paccTOsIHUM, YIJIOB, IUTOLIAJIEH. IIpoBenenue
JTIOKa3aTeNIbHBIX PAcCYXACHUH MpHU perieHuu 3aaad. [Ipumenenue
CBOMCTB CHMMETPUHM IIpU PELICHUM 3aJa4 Ha TEJla BPALLCHHUS,
KoMOuHami0 Tell. M300pakeHHe OCHOBHBIX KPYIJIBIX TEl H
BBITIOJIHCHUE PUCYHKA 10 YCIOBHUIO 3a/1a4H.

Kontponbnas padora Ne9 o teme «Tena u moBepxHOCTH
BpAILICHUS».

N3mepenus
r€OMETpUU

O3HakoOMJIEHHE C MOHATHAMH IUIOIIAIA H 00beMa, aKCHOMaMH U
cBoMcTBaMHM. Pemmenne 3a1a4u Ha BRIYHUCICHNE TUIOIAACH MIOCKUX
(buryp ¢ npuMEeHEHHEM COOTBETCTBYIOIIHX (popmyn U (pakToB u3
IUIAaHUMETpUH. M3ydeHne TeopeM O BBIYUCICHHH OO0bEMOB
MPOCTPAHCTBEHHBIX TEI,

pelieHre 3a/1a4 Ha MpUMEHEeHHE (pOpPMYIT BBIYUCICHHS 00BEMOB.
Nzydyenne dopmyn s BBIYMCICHUS IUIOMIAZCH MOBEPXHOCTEH
MHOTOTPAaHHUKOB W Tell BpaiieHus. O3HAKOMJIEHHE C METOJ0M
BBIYMCIICHHS TUIOIIAH TIOBEPXHOCTH CQEPHI.

[Ipaktnueckoe 3anarue Ne 36 mo Teme «Bbluncienue
IJI0IAJIeH TOBEPXHOCTEH T€OMETPUUECKUX TEI.
[Ipaktnueckoe 3anarue Ne 37 mo Teme «Bbluncinenue
00BEM T€OMETPHUECKUX TEID».

Pemenne 3amau Ha Ttemy: Haxoxnenuwe momamun u
o0beMa Ten U MOBEPXHOCTEN BpalIeHUsI B MPOCTPAHCTRBE.
[Togo6ue Ten. OTHOIICHUS IUIOMAACH TOBEPXHOCTEH H
00BHeMOB TOAOOHBIX TEll.

Koutponbuass pabora Nel0 mo Tteme «M3mepeHusi B
TCOMETPHUIN.

Koopaunatsi
BEKTOPHI

O3HakOMJICHME C TOHATHEM BeKTopa. M3ydeHue nexapToBoi
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, NOCTPOEHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEM, HaXO0XKIEHUE KOOPAHMHAT
Touek. HaxoxaeHue  ypaBHEHMIl  OKpY)KHOCTH,  cQepsl,
IJIOCKOCTH.  BpluncieHue  pacCTOAHMM  MEXIYy  TOYKAMH.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUI HAXOXKIACHUS
KOOpPIMHAT BEKTOpa B MPOCTPAHCTBE, IPAaBHI JEUCTBUH C
BEKTOPaMH, 3aJaHHBIMU KOOpAuMHaTaMu. M3ydeHue ckanasipHOro
MIPOU3BEJICHNST BEKTOPOB, BEKTOPHOI'O YpPAaBHEHMS IMpPsSIMOM H
I0CKOCTH. IlpuMeHeHHMe TeopuM TIpU PEIICHMM 3aJad  Ha
JNEUCTBHSL C BEKTOPAMH, KOOPAMHATHBIA METOJ, NPHUMEHEHHUE
BEKTOPOB JUIs BBIYUCICHUS BEIWYUH YIVIOB U PACCTOSHUM.
O3HakOMJICHHE € JO0KA3aTEeIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMUMHOM  PaCIOJIOKCHUU  IPSAMBIX U IUIOCKOCTEH €
VCIIOJIb30BAHHEM BEKTOPOB.

[IpakTnueckoe 3anstue Ne 38 mo teme «Omnepanuu HaJ
BEKTOpPaMHM Ha IUIOCKOCTH U B IPOCTPAHCTBEY.
[IpakTnueckoe 3anstue Ne 39 mo teme «JleficTBUs Haj
BEKTOPAMHU B KOOPJIAUHATHON (opMe».

Pemenne 3amau Ha Temy: Bekrtopel. JlenctBua ¢
BekTOopamu.  JlekaproBa  cucCTeMa  KOOpAMHAT B
IPOCTPaHCTBE.  YPaBHEHUE  OKPY)XKHOCTH,  cepsl,
mIockocTu. PaccrosHne Mexnay Toukamu. JleHcTBHA ¢
BEKTOpPAMHM, 3aJaHHBIMH KoopauHaTamu. CkaisgpHOe
IIPOMU3BEJICHNE BEKTOPOB. BEKTOpHOE ypaBHEHME NPSAMOM
U IUIOCKOCTH.  Mcmonb30BaHME  BEKTOPOB  IIPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

Konrponsnas pabora Nell mo teme «KoopauHaTel u
BEKTODPBI».

Hrorosas KontponbHas paborta Nel2




4. YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE IMPOI'PAMMBbI YYEBHOH JAUCHUTIIJINHBI

«MATEMATUKA: AJITEBPA U HAYAJIA MEMATHYECKOI'O

AHAJIN3A; TEOMETPUS»

TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHMYECKOMY 00ecIedeHHI0
Peanuzamus y4eOHON AUCHUIUIMHBI TpeOyeT HalIW4us y4eOHOro KaOmHeTa

«Marematuka.

O6opynoBanne yueOHOTO KabnHETa U paboYMX MEeCT KaOMHETa «MaTEMAaTHUKA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIISIIHBIX TOCOOMI MaTeMaTHKa;

- KOMIUIEKT Y4€OHO-METOANYECKON TOKYMEHTAIUY;

- KOMIUIEKT IJIaKaTOB, UHCTPYMEHTOB, MPUCIIOCOOIECHU;

- KOMIUIEKT MpPEAMETOB BCIIOMOraTeIbHOTO HA3HAYEHUA (T€OMETPUYECKHE

burypsi).

TexHuueckue cpeacTBa 00yYeHUS:

- KOMITIBIOTEP C JIULIEH3UOHHBIM POrPaMMHBIM 00€CIICUEHHUEM.



5. PEKOMEHIAYEMAA JIUTEPATYPA
OCHOBHbIE HCTOYHUKH:

bammvakos M.J. Matemaruka (6a30BbIif ypoBeHb). 10—11 k1. — M.: «Akanemusy»,
2017.
bamvakos M.M. Maremaruka: 10 xin. COopHuk 3amad: yueb. mocobue. — M.:

«Axagemus», 2017.

Amumos 1. A. u np. MaTtemaTuka: anredpa u Hadajia MaTEMaTHYE€CKOr0 aHajau3a,
reomeTpus. Anrebpa ¥ Hauaga MaTeMaTHYeCKOro aHanmu3a (0a3oBbId U
yriyosneHHbii ypoBHH). 10—11 xmaccel. — M., 2017.
Artanacsa JI. C., byryzoB B. @., Kagomues C. b. u ap. Maremaruka: anrebpa u
Hayaja MaTeMaTH4ecKoro aHanuza. [eomerpus. ['eomerpust (06a30Bbli U
yrayonennsiit ypouu). 10—11 kmaccel. — M., 2017,

I[OHOJIHHTCJII)HLIC HCTOYHHUKHU:

AnekcannpoB A.Jl., Bepuep AJL, Pwokuxk B.M. T['eomerpus (06a3oBbiil u
npoduibHbi ypoBHHK). 10—11 k1. M.: «Akagemus», 2009.

Amumos L. A. u ap. Anre6pa u Havana ananuza. 10 (11) k1. - M.: 2012.

Aranacsa JI.C., byry3zoB B.®., Kagomues C.b. u ap. I'eomerpus (6a30Bblii U
npoduiibHbIi ypoBHHU). 10-11. — M .: «Axkagemus», 2008.

Kossirun FO.M., TkaueBa M.B, ®@enepoa H.E. u np. mox pen. Kuxuenko A.b.
Anre0Opa 1 HayaJla MaTeMaTUYECKOTO aHaiu3a (6a30BbIi U MPOGUIBHBIN YPOBHH).
10 k1. — M.: «Akagemus», 2009.

Huxonsckuit C.M., Tloranos M.K., PemernukoB H.H. u ap. Anrebpa u Hauana
MaTeMaTU4YecKoro aHanu3a (0a30BbIi UM mpoduiabHbIl ypoBHHM). 11 k1. — M .
«Axagemusy, 2010.

Huxonbsckuit C.M., TloranoB M.K., PemernukoB H.H. u ap. Anrebpa u Hauana
MaTeMaThyeckoro aHanau3a (0a3oBbid M mpoduiabHBIM ypoBHH). 10 i — M.:
«Axanemus», 2009.

HNuTepHeT-pecypcesnl:

www. fcior. edu. ru (MapopMauuvoHHBIE, TPEHUPOBOUYHBIE U KOHTPOJIbHBIC
MaTepHuabl).

www.  school-collection. edu. ru (EmuHas  koekium  IHQPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

www. jmathpage.com (MaTeMaTUYECKHE UTPHI)

www.math.ru (bubnnoTeka, Menuareka, OJMUMIINA/bI, 3a/1a4M, HAYYHBIC IIKOJIBL,
YUYUTEIIbCKAsl, HCTOPHS MATEMATHKH)

Jsis npenogaBaresien


http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

- 06 obpazoBanuu B Poccuiickoit peneparuu: GpenepanbHbiii 3akoH ot 29.12.2012
3 273-D3 (B pen. ®enepanpubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013
Ne120-@3, ot 02.07.2013 Nel70-@3, ot 23.07.2013 Ne203-®3, ot 25.11.2013
Ne317-@3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-D3, ot 05.05.2014 Ne84-
®3, or 27.05.2014 Nel35-d3, ot 04.06.2014Nel148-D3, ¢ u3M., BHECCHHBIMH
denepanbabiM 3ak0oHOM  OT 04.06.2014 Nel45-@3 |, B pemakiuu ot 03.07.2016, ¢
u3M. oT 19.12.2016)

- O6 o6pazoBanuu B Poccmiickoit deneparuu. DeaepanbHblii 3akoH Poccuiickoit
®enepanun ot 29 nexadps 2012 r. Ne 273-03 denepanbHblid TOCYIapCTBEHHbBIN
oOpa3oBaTenbHBIN CTaHAAPT CcpeaHero (MOJHOro) obmero oOpa3oBaHHs. YTB.
[Tpukazom Muno6pnayku Poccun ot 17 mast 2012 r. Ne 413

- [Ipuka3 MunucrepcTBa o6pazoBanusi 1 Hayku P® ot 31 nexadps 2015r. Nel578
«O BHeCEeHHMU HM3MEHEHUU B (elepanbHBIA TOCYJapCTBEHHBIN 00pa30BaTENbHBIHN
CTaHJApT CpeaHero  oOmero  o0pa3oBaHUs, YTBEPXKACHHBI  IPHUKA30M
MunucrepcTBa 00pazoBaHus U Hayku poccuiickoit deneparuu ot 17 mas 2012r.
No413»

- [Ipuka3z Munobpuayku Poccun ot 29 nexadpsi 2014 r. Ne 1645 « O BHeceHun
U3MEHeHU B mpuka3 MuHucrtepcTBa oOpa3oBaHus W Hayku Poccuiickoit
®enepaunu ot 17 mas 2012 r. Ne 413 «O0 yrBepxkaeHuu QenepaibHOro
rocyJapCTBEHHOr0 00Opa30BaTEIbHOIO CTaHAApTa CPEeIHEro (IOJHOro) OOIIEero
o0pa3oBaHUs.

- IlpumepHass ocHOBHas oOpa3oBaTelbHasi TMporpaMMa CpEIHEro OOIIero
oOpaszoBaHus, OA00peHHas peiieHueM ¢deneparbHOro y4eOHO-METOANYECKOTO
oObeauHEeHUs 10 001IeMy 00pazoBaHuio (MpoTokoi oT 28 utoHs 2016r. Ne2/16-3)

-Pexomenanuu mo opraHu3aiiy MOJYYeHHUs] CpelHEero oomero odpa3oBaHUs B
npeenax OCBOCHHSI 00pa3oBaTENbHBIX MPOTPAMM CPETHETO MpOo(dhecCrnoHATBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOrO OOHIEro OOpa30BaHUS C Y4YETOM TPeOOBAHMIA
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHJIAPTOB U IOJIy4aeMOM
npodeccun WM CHEIUATBHOCTU CPEAHET0 NPodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemapramMeHTa TOCyJapCTBEHHOM 38 MOJMTUKKA B cdepe MOATOTOBKH
padounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).



