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PabGouass mporpamma pa3paboTaHa Ha OCHOBE HPUMEPHON MPOTPaAMMBI
o011eo0pa3oBaTesibHOM y4eOHOM AMCHUILIMHBI «Martemaruka: anreOpa, Hadaja
MaTeMaTU4YECKOTO aHanu3a; TEOMETPUS» TUTSt npodeccruoHaIbHbIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BAaHHOMN denepabHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM  yudpexJIeHHeM «PDenepalbHblii HMHCTUTYT
pazButusi obpazoBanus» (PI'AY «OUPO») B kauecTBe MPUMEPHBIX MPOTrpaMMm
JUIS pealn3allid OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNbHON MPOTPaMMbI
CIIO na 6a3e ocHOBHOTO OO0IIEr0 00pa30BaHMs C TMOJYYCHHEM CPEIHEro OOIIero
oOpazoBanust U B cooTBercTBUM C llomoxkenuem «O mopsgke pa3pabOTKU H
TpeOOBaHUSM K COACPKAHUIO U O(OPMIICHUIO paboyuX NporpaMM y4eOHBIX
JTUCIUIUINH, TpodeccuoHanbHbIX Moaynei Ha ocHoBe PI'OC B Hopuibckom
TEXHUKYME MPOMBIIUICHHBIX TEXHOJOTUW M CEPBUCA, YTBEPKICHHBIM MPUKA30M
JTUPEKTOPA.
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1 TACHOPT PABOUYEN TIIPOI'PAMMDbBI YUYEBHOMU
JTUCHUIIINHBI <cMATEMATHKA»

1.1 Oobs1acTh NpYMMEHEHHS POTrPAMMBI
Pabouas mporpamma y4eOHON AWCIMITLINHBI SBISETCS YaCThIO MPOTPAMMBbI
MOJITOTOBKY KBaTU(UITMPOBAHHBIX pabo4mXx, ciykammx B coorBercTBun ¢ ®I'OC
no mpodeccun CIIO 43.01.09 Ilomap, xKoHAWTEp, BXOIANICH B YKPYMHEHHYIO
rpynmy npodeccuit 43.00.00 CepBuc u Typu3M.

1.2 Mecto Y4eOHOH MCHUIVIMHBI B CTPYKType OCHOBHOM
npodeccHOHAIbLHON 00pa3oBaTeJIbHOM NporpamMMmbl: ydeOHas JAUCIUILIMHA
«Marematuka» OTHOCUTCS K 0O0mIe00pa30BaTeIbHOMY IIUKIY IPOTPaMMBI
cpenHero  obmiero  oOpa3oBaHusT W HampaBlieHa Ha  (opmHpoBaHUE
CHEAYIOIMNX O0OUIMX KOMIIETEHIIMM:

OK 1. [ToHumaTh CyIIHOCTh U COIMANIbHYIO 3HAaUYUMOCTh CBOEH Oymyuien
npodeccuu, MposIBIATh K HEW YCTOWMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACSITENHHOCTh, BHIOMPATh THUIIOBBIC
METOJIbl M CIOCOOBI BBINOJHEHUS MPO(ecCHOHANBHBIX 3ajad, OLIEHHWBATh MX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. [Ipynumars peuieHust B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYALUAX
Y HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh ~ MOMCK M HUCHOJIb30BaHUWE  HMH(OpMaIMH,
HEoOXoauMon sl 3(PPEKTUBHOTO BBIIOJHEHHUS MPO(EecCHOHANBHBIX 3ajad,
1po(heCCHOHATIBHOTO U TMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBaTh UHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU
B PO ECCUOHAIBHON A TENBHOCTH.

OK 6. PaGoratp B KOJUIEKTHBE W B KOMaH7e, 3(h(HEKTUBHO OOIIATHCS
C KOJUJIEraMH, pyKOBOACTBOM, MMOTPEOUTEISIMHU.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy YJIEHOB KOMaH/bI
(MOJYMHEHHBIX ), 3@ PE3YJbTAT BBINOJIHEHUS 3aJaHHM.

OK 8. CamocTosiTeNNbHO — OMpENENsaTh 3aladyud  Npo(EeCCHOHATBLHOTO |
JUYHOCTHOTO PAa3BUTHS, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBAThH
MOBBILICHUE KBATU(PUKAIIH.

OK 9. OpueHTHpOBaTBCA B  YCIOBHSAX YacTOH CMEHBI TEXHOJOTUH
B IpO(heCCHOHATIBHON e TEIILHOCTH.

1.3 Hean u 3agaum y4yeOHOI AUCUMILUIMHBLI - TPeOOBaHUS K

pe3yJibTaTaM OCBOEHUS JUCIHUIINHBI:

OO0mme T1enW W3YYCHWS MATEMAaTHKU PEaM3yIOTCS B YEThIpEX
HaIPaBJICHUIX:

1) obmiee npeacTaBiaeHrue 00 UACIX U METO/IaX MaTEMaTHUKH;

2) UHTEJIEKTyaJIbHOE PA3BUTHUE;

3) oBnaseHre HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSAMHU U YMCHHSIMU;

4) BocIUTaTEIHbHOE BO3/ICHCTBUE.



Conepxanue y4yeOHOW AMCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJICPKATEIbHBIMU JIMHUAMH O0yUEHUS MAaTEMATHKE:

— ancebpauyecKkas TUHUA, BKIIOYAIONIAS CUCTEMATU3alUIO CBEJACHUM O
YHCJIax; U3yuyeHHEe HOBBIX U 0000IIIeHNE paHee U3yUYEeHHbIX onepanuil (Bo3BeACHHUE
B CTEIEHb, W3BJICUECHUE KOPHS, JIoTapu(MHUpOBaHUE, CHHYC, KOCHHYC, TaHTCHC,
KOTaHT€HC W OOpaTHBIE K HUM); H3yYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPRKCHUHN U
GbopMys; COBEpPIICHCTBOBAHHE TPAKTUYCCKUX HABBIKOB U BBIYHCIATEIHLHOU
KyJIbTYphl, PACIIMPEHHE W COBEPIICHCTBOBAHUE alreOpamyecKoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro MPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TPUKIIATHBIX 3a/1a4;

—  meopemuKo-QyHKYUOHANbHASA JUHUA, BKJIIOYAIOIIAs
CUCTEMATHU3ALIMIO U PACIIMPEHUE CBEACHUN O (PYHKIMSAX, COBEPILICHCTBOBAHHE
rpa@uyueckux yMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMHU
MaTEeMaTUYECKOro aHaIn3a B 00beME, MO3BOJISIONIEM UCCIEA0BATh dJIEMEHTAPHbIC
GYHKIMM W pemiath MPOCTEHIIME TeoMEeTpUUYecKue, (Qu3ndeckue W JpyrHe
MIPUKJIATHBIC 33]1a4H;

— JIUHUA YPAGHEHUll U HEPA8eHCHmE, OCHOBAHHAsT HA TOCTPOCHUU U
UCCIICIOBAHUM MaTEMaTHUYECKUX MOJENEH, mepeceKaronascs ¢ aredopandeckon u
TEOPETUKO-(PYHKIIMOHAILHON ~ JIMHUSIMM W BKJIIOYAIONIAsh ~ pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHUKHU alNreOpandecKux MpeoOpa3oBaHUM ISl PEIIeHUS
ypaBHEHUHN, HEPABEHCTB U CHUCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U
UCCJIEIOBATh MPOCTEUININE MAaTEeMAaTUYECKUE MOJEIH MPU PEIICHUU MPUKIATHBIX
3aJ1ay, 3a71a4 U3 CMEXXHBIX U CIICIIHAIbHBIX TUCIUILINH;

— 2eomempuuecKasa TUHUA, BKIIOYAIOIIAs HATJISTHBIC TPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax W M3yUYCHHE UX CBOMCTB, (OpMUpOBAHUE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpPXEHWs, pPa3BUTHE CIIOCOOOB T'E€OMETPHUYECKHUX
U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB  JJIi  pEIICHUS
MaTEeMaTUYECKUX W TMPHUKIATHBIX 337124,

— cmoxacmuuecKkasn JuHusA, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHUH, TPEICTABICHUNA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpyXxaroiero mupa. Pazgenbr (Tembl), BKIIOUYEHHBIC B COJEpKaHHE y4eOHOU
JUCHUIUIMHBI, SBISIOTCA OOMMMH JJIsi BceX mpoduied mpodecCHoHaTbHOTO
oOpa3oBaHUs W TpPU BCeX 00bEeMax Y4eOHOr0 BpPEMEHU HE3aBHCHUMO OT TOTO,
ABJISIETCA JIM ydeOHas Auciuruinia «MaremaTukay 0a30Boi Wi Mpo(UIbHOM.

OcBoeHue cofepkaHus Y4eOHOW TUCIMIUIMHBI «MaTemMaTHka» 00ecTicunBacT
JTOCTIDKCHHE CTYACHTAMH CIICTYIONINX PE3yIbTaTOB:

JIUYHOCIHBIX:

— c(OPMUPOBAHHOCTh TPEACTABJICHUA O MaTeMaTHKe KaK YHHBEPCATHHOM
SI3BIKE HAYKH, CPEJCTBE MOJCITMPOBAHUS SBJIICHUN W MPOIECCOB, UISIX U METOIaX
MaTEeMaTHKH;

— TIOHUMaHUE 3HAYUMOCTH MATEMAaTUKH [UJII HAYYHO-TEXHHUYECKOTO
nporpecca, CGHOPMHPOBAHHOCTh OTHOIICHHWS K MaTeMaTUKe KaKk K 4YacTu
OOIIEYeIOBEYECKONM KYJIbTYphl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTUKH, PBOJIIOIMENH MAaTEMAaTUIECKUX UJICH;



— pPa3BUTHE JIOTUYECKOTO MBINIJICHHsI, MPOCTPAHCTBEHHOTO BOOOpaXKECHHSI,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM
it Oyaymiei mpoecCHOHATBHON NeSTEILHOCTH, ISl TIPOIODKEHUST 00pa30BaHus
U caMmo00pa3oBaHus;

— OBJIQJICHHE MATeMaTUYCCKUMHU 3HAHUSIMU M YMEHUSIMH, HEOOXOJUMBIMHU B
MOBCETHEBHON  JKW3HU, [JJISI OCBOCHHSI CMEXHBIX ©CTECTBEHHO-HAayYHBIX
JUCIUIUIMH W JAUCHUIUIMH NPOodeCCHOHATBHOTO IMKJIA, IS  TOJTY4YEHUS
oOpa3oBaHus B 001acTsIX, HE TPEOYIOIMMX YrayOJECHHOW MaTeMaTHYECKOM
MOJATOTOBKU;

— TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM 4YHUCJE
caM000pa30BaHNI0, HAa MPOTSHKECHUU BCEH XKWU3HM, CO3HATEIBHOE OTHOIICHUE K
HEIMPEPHIBHOMY O0pa30BaHUIO KAaK YCIOBUIO YCIEITHOW MPOPECCHOHAITBHOW |
OOIIIECTBEHHOMH JIEATENHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHOM TBOPUYECKOM U
OTBETCTBEHHOMU JI€ITEIbHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TIOJIE3HOH,  y4COHO-HCCIIEIOBATEIBCKOM,
MPOEKTHOM U JPYTUX BUIAX ACSATEIBHOCTH;

— OTHOIIEHHE K TMPO(PECCHOHATLHON JESATENBHOCTH KaK BO3MOXKHOCTH
ydacThsi B PEIICHUH  JUYHBIX,  OOIIECTBEHHBIX,  TI'OCYJAapPCTBEHHBIX,
oOIIeHAITMOHABHBIX TPOOIIEM;

MemanpeomemHbix:

— YMEHHE CaMOCTOSITCIIbHO OIPEACNIATh IENH ACATEIHPHOCTH M COCTaBJISATH
IJIaHBI  JICITEIIBHOCTH; CaMOCTOSITENIPHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JCATEIHHOCTD, HCIIOJIB30BaTh BCE BO3MOJXKHBIE PECYpCHI IS
JTOCTIDKCHHSI TIOCTABJICHHBIX IIEJICH W peaju3alid ITUTAHOB JICSITEIBHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

— YMEHHE TMPOJYKTUBHO OOMIAThCS M B3aMMOJIEWCTBOBATH B MPOIECCE
COBMECTHOM  JIESATENIbHOCTH, YYUTHIBATH TMO3UIMH  JIPYTUX  yYACTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peniaTh KOH(DIUKTHI;

— BJAJICHUE HaBBIKAMHU T[I03HABATEIBHOM, Y4e€OHO-MCCIEIOBATEIbCKON U
MPOCKTHOM JESATENHHOCTU, HABBIKAMU pAa3pelICHUs] MpoOJeM; CIOCOOHOCTh M
TOTOBHOCTh K CAMOCTOSITCIIBHOMY TIOMCKY METOJIOB PEIICHHUS MPAaKTHIECKHUX 3a/1a4,
MPUMEHEHUIO Pa3IMIHBIX METOJIOB MTO3HAHMUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIbHOW HH(POPMALMOHHO-
MO3HABATEIILHOH JIEATEILHOCTH, BKIIIOUAss YMEHUE OPUCHTHPOBATHCS B PA3TNIHBIX
UCTOYHHKAX WHQPOPMAIUHM, KPUTUYECKH OICHWBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO, TIOJTYIaeMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

— BJAQJCHHE S3BIKOBBIMU CpEJICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHS, NCIIOJIH30BATh aJICKBATHBIE SI3BIKOBBIC CPENICTBA,

— BIAJCHUE HaBBIKAMU TIO3HABATENHLHON pediekcuu Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTaTOB W
OCHOBAHHW, TPAHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIbHBIX 3a7a4 U
CPEIICTB JIJIsl UX JOCTHKCHUS,



—  LENEYyCTPEMJICHHOCTh B  TIOMCKaX W  NOPUHATHUM  PEIICHUH,
CO00PA3UTENBHOCTh U UHTYHUILIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUI;
CIIOCOOHOCTH BOCTIPUHUMATD KPACOTY U TAPMOHUIO MUPA;

npeomemmuulix:

— c(OPMHUPOBAHHOCTh TPEJICTABICHUA O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KyJIbTYphl M MECT€ MATeMaTHMKd B COBPEMEHHOW IMBWJIM3AIMHU, CIIOCO0AX
ONMCAHUS SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hOPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKUX MOHATHUAX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJIEISAX, IMO3BOJSIOIINX OIKCHIBATH W HU3Yy4aTh
pa3HbIe MPOLECCHl W SBICHUSA; NOHMMAHHWE BO3MOXHOCTH AKCHOMATHYECKOIO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

— BJIAJICHUE METOJAMM JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX
IIPUMEHSITh, IPOBOJINUTH JI0KA3aTENIbHBIE PACCYKIACHUS B XOJ€ PEIICHUS 3a1a4;

— BJAJACHHME CTAaHJAPTHBIMU I[PUEMAaMH PELICHHUS PALUUOHAIBHBIX U
VPPalUOHAIBHBIX, [TI0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B
TOM YHCJE U1 MOUCKA MYTH PELIECHUS M WUIIOCTPALUU PELICHUS YPAaBHEHUU U
HEPABEHCTB;

—  chOpMHpPOBAHHOCTh  MpPEACTaBICHUH 00  OCHOBHBIX  IOHSATHUAX
MAaTeMaTHYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJECHUE YMEHUEM XapaKTepU30BaTh
noBeZeHUEe (YHKIMM, HCIOJb30BAHME TOJYYEHHBIX 3HAHMA MJI1 ONUCAaHUA H
aHaJIN3a PEAbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMHM TMOHSTHUAMU O IUIOCKHX M MPOCTPAHCTBEHHBIX
reoMeTpudecKuX (hurypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh r€OMETPUYECKHE (DUTYphl HA YEPTEKaX, MOJEISIX U B PEATbHOM
MUpE; MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u Gopmyn ais
pELICHUsI TEOMETPUUECKUX 3a/]1a4 U 33]a4 C MPAKTUYECKUM COAEPKAHUEM;

— chOpMHUPOBAHHOCTH MPEACTABICHUN O MPOIIeCCax U SIBICHUSX, UMEIOIINUX
BEPOSITHOCTHBIA XAapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE,
OCHOBHBIX ITOHATHUSAX JIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUNA B TPOCTEHIINX MPAKTHUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIMUYUH;

— BJIAJICHUE HABBIKAMU MCIIOJIB30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
IIPU PELICHUY 3a/1a4.

14 KosnyecTBO 4YacoB Ha OCBOeHHE MPOrpaMMbl y4eOHOUH
AUCUMILTHHBI:

O6BbeM paboThl 00YYAIOIIMXCS BO B3aMMOJCHCTBUM C MPENOJaBaTelieM —
401

Bcero 3anstuii — 267

CamocTosTenbHas yueOHas padota - 134



2 CTPYKTYPA U COAEPKAHUE YUEBHOU JUCIHHAITJINHBI
2.1 O0béM yueOHOI TUCHUIIMHBI U BUAbI y4e0HOH padoThl

Buj y4eoHoii padoTsl

Oovem uacoe

MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 401
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 267
B TOM YHCJIE:
J1a00paTopHbIE PaOOTHI
NPAKTHYECKUE 3aHATHUS 160
KOHTPOJIbHBIE pa0OThI 20
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno) -
CamocrosiTesibHasi paboTa o0y4yaromerocsi (Bcero) 134
B TOM YHCJIE:
Ilpopabomrxa  Koucnekma nekyui. Paboma ¢ yuebHbIM 26
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCHL.
Pewenue 3aoau. 46
Iloozomoexa memamuueckux coooujeHu 29
llooecomoska memamuueckux peghepamos 6
Buinonnenue unousuoyanvuwix 3a0anutl 14
Paboma ¢ oononnumenvnoil iumepamypoti 13

Ilpomesccymounas ammecmauyus 6 popme IK3amena







TemaTnuyeckuii MJIaH U coepxaHue y4eOHOM TN CHUNIHHBI

HaumeHnoBanue Copaepxxanue y4eOHOro MaTepuaJia, NpaKkTH4ecKue padorsl, O0bem 4acos YpoBenn
pPa3iesioB M TeM CaMOCTOSITeIbHAsA PadoTa 00y4YaloIMXCs YCBOCHHSA
[ToBTOpEHME [ToBTOpEHME MaTepuana
2 2
Beenenne MaremMaTrKka B HayKe, TEXHUKE, S3KOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX 1
U IPAaKTHYECKOHN nesArenbHOCTH. Llenn M 3amaum m3ydyeHHs MaTEeMaTHKU IPU 1
OCBOCHMU Tpodeccuit
Pa3nen 1. OcHOBBI TPUTOHOMETPHH 12
Tema 1.1. Panuannas mepa yrna. Bpamarensaoe nemkenue. CHHYC, KOCHHYC, TAHT€HC U
OcHOBHbBIC IOHATHA KOTaHI'€HC 4YHClla 1
TPUTOHOMETPHH
Tema 1.2. Dopmyiibl cinoxeHuss. DopMyiibl IPUBEACHUS 1
OcHoBHBIE @opMyuibl ynBoeHHs. POpMyIIbl TOJIOBUHHOTO YIUIA.
TPUTOHOMETPHYECKHE 1 9
TOK/AeCTBA
Tema 1.3. IIpeoOpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U 9
IIpeoOpa3oBanue MIPOU3BEJICHUS B CYMMY
NPOCTEeHIIUX BripaykeHue TpuroHoMeTpuueckux (QyHKIUN yepe3 TAHT€HC MOJI0BUHHOTO 1
TPUTOHOMETPHYECKUX | apryMEHTa
BBIPAKeHU KonTpoabnas padora Nel 1
IIpakTHYecKkHe 3aHATHSA:
— PaauanHbIil METOZ U3MEPEHNUS YTIIOB BPAIICHUS U CBA3b C TPALyCHOU
MEpOil.
— OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA.
— DopMyIIbl CIOKEHUS. 5)

— @opmynbl yABOCHUS.
— IIpeobpa3oBanue cyMMbl TPUTOHOMETPUUYECKUX (PYHKLINN B
MPOU3BEICHNE, TPeoOpa3oBaHUE MPOU3BEICHHUS TPUTOHOMETPHUUECKHUX

GyHKIUHI B cCymMMYy.
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CamocrosiTesibHas padoTa 00y4aOIIMXCH:

[IpopaboTka koHcIekTa Jiekiuii. Pabora ¢ yueOHbIM MaTepraioMm. OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

Pemrenue 3agau.

[Ton0op u npopaGOTKa IONOJHUTEIBHON JIUTEPATYPBI.

[TonroroButk coobmienue: «Pa3BUTHE TPUTOHOMETPUNY,
«Tpuronomerpuueckne GyHKINUN»

BrinosiHeHNE MHIUBUAYAIbHBIX 3aJaHUN

RN RN e N

Paznen 2. ®ynkuuu 16
Tema 2.1. Oynkuun. O6acTh onpeaeeHUs 1 MHOXKECTBO 3HAaUeHUI; rpaduk (yHKIIHH, 1
DyHKIMHU, UX noctpoeHue rpaduKoB GPyHKIHHA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMH
CBOJicTBA M rpadpuku CBoiicTBa (yHKIMU: MOHOTOHHOCTb, Y€THOCTH, HEYETHOCTh, OTPAHUICHHOCTb, 2
NEPUOJIMYHOCTD
[TpomexxyTku Bo3pacTaHus U yObIBaHUS, HANOOJIbIIIEE U HANMEHbBIIIEE 2
3HAa4Y€HUs1, TOUKH IKCTpeMyMa
I'padmueckas uarepnperanus. [Ipumepsr GyHKINOHATBHBIX 3aBUCUMOCTEN B 1
peabHBIX MpoLeccax U sBICHUSIX
Apudpmernueckue onepanuu HaJl GQyHKIUAMU. CloxxHast QyHKIMS 1
(xomno3unus). [ToHsiTve 0 HENPepbIBHOCTH (YHKIUH
O6parsbie Gynkuu. O6JaCTh OMpeeTICHUS U MHOKECTBO 3HAUCHU I 1
obpartHo# ¢pyHkuuu. I'paduk oOpatHol pyHKIMK
Tema 2.2. Onpenenenus GyHKIUN, UX CBOMCTBA U Tpa(UKH.
Tpuronomerpuueckune | [IpeoGpasoanus rpadukos. [lapaaienbHblii MEPEHOC, CAMMETPHS
bysxmmn OTHOCHUTEIIBHO OCEH KOOPAUHAT U CUMMETPHUSI OTHOCUTENIBHO Havyaia 1
KOOpJMHAT, CHMMETPHUS OTHOCUTENIBHO MPSMOI Y = X, pacTsSKEHHE U CHKaThe
BJI0JIb OCEH KOOPAWHAT
KonTtpoabHas pa6ora Ne2 1
IIpakTHYecKkHe 3aHATHSA:
— Tlpumepsl 3aBHCUMOCTEN MEXKTy TIEpEMEHHBIMH B PeaIbHBIX 6

MpolLeccax U3 CMEXHBIX TUCHUIUIMH. Onpenenenne GyHKIuH.
IToctpoenue u uteHne rpaguKoB QyHKIHMMA.
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— HWccnenoBanue QyHKITHY.

— CBolicTBa IMHEWHOH, KBAJAPATUIHOMN, KyCOYHO-JIMHEHHOW U APOOHO-
nuHerHon ¢yHKkumid. HempepsiBHBIC U TeproandecKue (yHKIIUH.

— CBoiicTBa 1 rpaduku CHHYCa, KOCUHYCa, TAHT€HCA M KOTAaHTeHCA.

— OO6patnbie pyHKIIMU U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢ynkuuu. [IpeobpazoBanus rpaduka pyHkuuu. ['apmonndeckne
konebanus. [Ipukinaansie 3a1aun.

CamocrosiTesbHasi padoTa 00yYarOIMXCS:

[IpopaboTka KoHCIIekTa Jekiuid. PaboTa ¢ yaueOHbIM MaTepuanom. OTBETH Ha
KOHTPOJIHBIE BOIPOCHI.

Pemenue 3agay.

[ToxroroBuTh coobmieHue: «Pa3BuTHe MOHATUS PYHKITUI

BrinonHenne MHIMBUya IbHBIX 3aJaHUN

NN W — |00

Pa3n

eq 3 . Tpuronomerpuyeckne ypaBHeHUsl H HEPABEHCTBA

Tema 3.1
Tpuronomerpuueckue

YPABHEHUS H
HepaBeHCTBa

OO6patHbie TpUroHOMETpUYeCKUe GYHKIIMH. APKCUHYC, apKKOCHHYC,
apKTaHTeHC

HpOCTGfII.HHG TPUTOHOMCTPHYICCKUC YPABHCHUSA

HpOCTGfII.HHG TPUTOHOMCTPHUYCCKUEC HCPABCHCTBA

KonTpoabnas padora Ne3

RN -

IIpakTHYecKkHe 3aHATHSA:
— OO0patHble TpUroHOMeTpHUUYecKre (QYHKIIUU: apKCUHYC, apKKOCHUHYC,
apKTaHTe€HC
— Ilpocreiiimme TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA
— Pemenne TpUroHOMETPUYECKUX YPAaBHEHUI M CUCTEM

CamocrosiTesibHas padoTa 00y4arOIIUXCH:

IIpopaboTka KoHcIekTa Jekiuid. Pabota ¢ yue6HbIM MaTepuanom. OTBETH Ha
KOHTPOJIbHBIE BOTIPOCHI.

Pemenue 3amay.

[TonGop u npopaboTka TOMOTHUTETBLHON JTUTEPATYPHI.

RlWwW N |0
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BrinosiHeHUE MHIUBUYATBHBIX 3aJaHUM

Pasznea 4. I'eomerpus

22

Tema 4.1.
IIpsiMble M MJI0CKOCTH
B IIPOCTPAHCTBE

Conep:xaHue y4eOHOIro MaTepuaJia

Bzanmuoe PacCIoJIOKCHNE IBYX IIPAMBIX B IIPOCTPAHCTBE

[TapannensHOCTh NpsIMO U TIOCKOCTHU. [lapanieabHOCTh MIIOCKOCTEN

KonTpoJsbHas padora Ne 4

[lepnieH TUKyNSIpHOCTD MPSIMON U TJIOCKOCTH

[lepneHUKyIsIp U HAKJIOHHAS

VY1l MeXAYy NPSIMON M TNIOCKOCTHIO. JIByrpaHHbIN yroJ

Yriabl MeXAY IIIOCKOCTAMH. [lepneHIuKyIapHOCTh IBYX INIOCKOCTEMN

['eomeTpuueckue npeodpa3zoBaHmsi MPOCTPAHCTBA: MTAPAIICILHBIN IEPEHOC,

CUMMCTPHUA OTHOCUTCIILHO ITIJIOCKOCTH

N N I I

[TapannensHoe poexkTupoBanue. [lmoniaas OpTOroHaaIbHON MPOEKIUU.

N3006paxkeHne npocTpaHCTBEHHBIX QUTYD

[HEN

KonTpoJsbHas padora Ne 5

IIpakTH4yeckue 3aHATHS:
— HpI/I3HaKI/I B3aMMHOT'O pacCHOJOXCHUA IIPAMBIX.

— VYron Mexay npsaMbIMUA. BzauMHoOe pacnonoxkeHue npsMbIx U
TUIOCKOCTEM.

— IleprieHIUKYIsIp M HAKIIOHHAS K IJIOCKOCTH.

— Yros Mexay NpsIMOM U IJIOCKOCTBIO.

— Teopemsl 0 B3aMMHOM pacIiONOKEHUH MPSMOM U TUIOCKOCTH.

— Teopema o Tpex neprneHauKyispax.

— Ilpu3Haku U cBOWCTBA MapajuIebHBIX U MEPIEHIUKYISPHBIX
TUIOCKOCTEM.

— PaccrostHue OT TOUKHM 10 MIIOCKOCTH, OT MPSIMOM J0 IUIOCKOCTH,
paccToOsAHUE MEXKIY TIIOCKOCTAMM.

— PaccrosiHue Mex 1y CKpeInBAIOIIMMUCS TPSIMBIMU, MEKTY
MPOU3BOJIBLHBIMH (PUTYpPaMU B IPOCTPAHCTBE.

— IlapamnenbHOe TPOSKTUPOBAHKUE U IO CBOMCTBA.

12
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— Teopema o mIoMIa M OPTOrOHATBLHON MPOEKIIMM MHOTOYTOJIbHUKA.
— BzaumHOe pacnonokeHrne MpoCTPaHCTBEHHBIX (QUTyp.

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

[TpopaboTka KoHCIIeKTa JeKiuid. PaboTa ¢ yaueOHBIM MaTepuaiom.

N3ydenue nononHuTenbHOU aurepatypbl. OTBEThl HA KOHTPOJIBHBIE BOIIPOCHI.

Pemrenue 3agau.

[MoaroroButs pedepat: «I[lapamiensHoe MPOSKTUPOBAHUEY

BrinosiHeHNE MHIUBUAYAIBHBIX 3aJaHUM

RN NN oo

Tema 4.2.
Koopaunarel u

BEKTOPBI

Conep:xanue yueOHOro MaTepuaJia

[IpsmoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTRE.
dopmysia pacCTOSHUSI MEXAY ABYMs TOUKAMH.

Bekropsl. Monyinb Bektopa. PaBeHcTBO BeKTOpOB. C105K€HHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCJIIO

KOOp,I[I/IHaTbI BCKTOpaA. CKaJ’IHpHOG IMPOU3BCACHNUC BCKTOPOB

YpaHeHust cheprl, TUIOCKOCTH U IPSIMON

Paznoxenue BCKTOpa I10 HAITPaBJICHUAM
Yron MCKAY ABYMSA BCKTOpaMHU. HpOeKI_[I/IH BCKTOpAa Ha OCb

= (RPN

Hcnons3oBaHue KOOpAUHAT U BEKTOPOB IIPpU PCHICHUN MATCMATHYCCKUX U
MPHUKJIAAHBIX 3a1a4

[EEN

KonTtpoJsbHnas padora Ne 6

IIpakTHYecKkHe 3aHATHSA:
— JlekaproBa cucreMa KOOpAMHAT B IIPOCTPAHCTBE. PaccTossHue Mexny
TOYKaMH.
— JlelicTBUsI ¢ BEKTOpAaMH, 3aJaHHBIMHA KoopauHaTaMu. CKalspHOe
IIPOU3BEIEHUE BEKTOPOB.
— BekropHoe ypaBHEeHHE TPSMOM U TUIOCKOCTH.
— YpaBHEHHE OKPYKHOCTH, C(epbl, IIIOCKOCTH.

— Hcnonp3oBaHue BCKTOPOB IIPU JOKA3ATCIBCTBC TCOPEM CTCPECOMCTPUHN.

14




CamocTosiTesqibHasi padoTa 00yYaKOIMXCS:

[IpopaboTka koHcIeKkTa Jiekiuii. Pabora ¢ yueOHbIM MaTepuaioM. OTBETH Ha
KOHTPOJIbHBIE BOITPOCHI.

Pemrenue 3agau.

[TonroToBuTh coodIIeHue: «J{eKapTOBBI KOOPAWHATHI B IPOCTPAHCTBE)

Hanucats pedepar o reme: «BekTopHOE 3a1aHHE IPSIMBIX | IJIOCKOCTEH B
IIPOCTPAHCTBE

BrinosiHeHUE MHIMBUAYAIBHBIX 3aJaHUN

NN W - | ©

Pa3gen 5. Hauaja MmaTeMaTH4YeCKOIr0 aHAJIHN3A

37

Tema 5.1.
ITocaenoBaTeJILHOCTH

Crioco05b1 3aJaHusg U CBOMCTBA YHCJIOBBIX nocnengoBareabHocTelt. [Tonsarue o
npeaciic 1mocjiiCcA0BaTCIbHOCTH. CYH_IGCTBOBaHI/Ie npeacia MOHOTOHHOM
OrpaHquHHOﬁ MIOCJIICAOBATCIIbHOCTHU

CymmupoBaHue nocieoBaTesibHOCTEN. beckoHeuHo yObIBaroiast
reoMeTpHUYecKasi IpOrpeccus U e Cymma.

Tema 5.2.
IIpousBoanas
pyHxuun

[TonsTHE O MPON3BOAHON (PYHKIIMH, €€ TeOMETPUUECKUI 1 (PU3NUECKHI CMBICIT

HpOI/ISBO,I[HHe CYMMBI, pa3HOCTH, IPOU3BCACHUS, YACTHLIC

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.
ITpon3zBosiHas 0OpaTHON PYHKIIMH U KOMIIO3UIIMH (DYHKIIMH.

KonTtpoJsbHas padora Ne 7

YpaBHeHHe KacaTelbHON K rpaduKy QyHKIMU

[IpuMeHeHne MpoON3BOTHOM K MCCIIETOBAHHIO (DYHKIIMIM U MTOCTPOCHUIO
rpaduKoB

RN N Wk e

Bropas npousBoiHas, ee reoMeTprUuecKuil U GU3NYECKUN CMBICI.
HaxoxxeHre ckopocTu Julsl Ipolecca, 3a1aHHoro (GopMysoi 1 rpadhukom

HpI/IMepI)I HCITIOJIBb30BaHUA HpOI/ISBOI[HOfI AJI HAXOXKICHHUA HAUTTYydlICro
PCHICHUSA B IMIPUKJIAAHBIX 3aa4ax

KonTtpoJsbHasi padGora Ne 8

IIpakTHYeckHne 3aHATHS:
— Yucnoas mociae10BaTeIbHOCTh, CHOCOOBI €€ 3a/1aHus, BBIUNCICHUS
YICHOB I10CIeA0BaTeNbHOCTHU. [Ipenen nocie1oBaTeIbHOCTH.
beckoneuHo yObIBarolasi reOMETpUUECcKast Iporpeccusl.

20
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— IlpousBoaHas: MEXaHUYECKUI U TEOMETPUUECKUI CMBICIT
MPOU3BOIHOM.

— IlpaBuna u Gpopmyinsl quddepeHTnpoBaHNUS.

— Tabnuma npon3BOAHBIX 3JI€MEHTAPHBIX (PYHKITUI.

— TIpousBoaHast CIIOKHON (DYHKITHH.

— IlpousBoaHast TPUTOHOMETPUUECKUX (DYHKIUH.

— VYpaBHeHHE KacaTeabHOW B 00IIIEM BHIC.

— Ilpusnak Bo3pactanus (yObIBaHMS) PYHKITUH

— Haxoxzaenne HauOosbIIero, HANMEHbBILIETO 3HAYCHUS U
SKCTpPEeMaNIbHBIX 3HAYCHUH (PYHKIUU.

— MHccnenoBanmne pyHKIMY ¢ TOMOIIBIO MPOU3BOIHOM.

CamocrosiTesibHas padoTa 00yyaromuxcs. 7
[IpopaboTka koHCHIekTa Jekiui. PaboTa ¢ yueOHbIM MaTepuanoM. OTBETHI Ha 2
KOHTPOJIbHBIE BOIIPOCHI.
[ToaroroBka coobmenus «M13 ucropun nuddepeHnaIbHOr0 HCUUCTCHUSD 2
JUTSI TIPOBEICHUS OeCe bl
Pemenue 3anau 2
Pabora ¢ nonogHUTENBHOM TUTEpaTypOit 1
HTorosoe nopropenue 3a | kypc 15

IIpakTnyeckue 3aHATHA.

— OcHOBHBIE (OPMYIIBI TPUTOHOMETPHH

— IIpeobpa3oBanre TPUTOHOMETPUUYECKUX BBIPAKEHUI

— Pemenne TpUroHOMETpUYECKUX YPAaBHEHUI

— Pemenne TpUroHOMETpUUECKUX HEPABEHCTB, TPUTOHOMETPUYECKUX 13

CUCTEM ypaBHEHUI
— BexTopsl, A€ICTBUA HAJl BEKTOPaMU.
— Beoruncnenue npou3BoAHbIX QyHKIUN
— Ilpumenenne mpou3BOHON K HCCIET0BAaHUIO QYHKIIUH

16




KonTtpouabnas pabora Ne9 1
Pemenue 3anau. [lonBeaenue UToros 3a roa 1
HNHTerpaJ u ero npuMeHeHue 11
Tema 5.3. [TepBooOpaznas u uHTETpa 1
HnuTerpan u ero [IpumeneHne onpeeIEeHHOro HHTErpaia i HaXOKICHHS TIJI0IIAIN
NpUMEHEHHE kpuBoJinHeriHOH Tpanenuu. ®opmyna HeroTona—IJleitonuia !
[Ipumepsl npuMeHEeHHs UHTErpajia B PU3UKE U TEOMETPUU 1
KounrpoabHnas padora Ne 1 1
IIpakTH4yeckue 3aHATHS:
— IlepBooOpasnas
— HuTerpan
— @®opmyna Herorona—IJleitoHuia 7
— IlpumeneHre WHTETpaIa BEIYUCICHUIO (PU3NYCCKUX BEITUYHH U
IJI0Iaaen
CamocrosiTesibHasA padoTa 00yyaromuxcs. 9
[IpopaboTka koHCHiekTa Jekuui. PaboTa ¢ yueOHbIM MaTepuanoM. OTBETHI Ha 2
KOHTPOJIbHBIE BOITPOCHI.
Brimosnnenne wuHaMBUAyanbHbIX 3amaHui 1no teme «®Dopmyna HerortoHa- 5
JleitOHuIa»
Pemenue 3anau 2
[ToaroroButk coobuieHue: Mcropuueckas crpaBka HOHITUS «MHTETPAI. 2
Pabota ¢ 1onoaHUTENbHOM AUTEpaTypoi 1
Pasnen 6. Anreopa
Conep:xanue yueOHOIro MaTepuaJia 6
Tema 6.1. [lesble 1 pauMOHANIBHBIE YKCIIA 1
Pa3Butue noHaTus 0 JlelicTBUTENBbHBIC YKCIIA 1
qucie [TpuOnmxeHHbIE BHIYUCIECHUS 1
KoMruiekcHple yncna 1
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IIpakTuyeckue 3aHATHS:
— Apudmernueckue ASHCTBHS HAJ YUCIaMH, HAXOXKICHUE
NpUOIMKEHHBIX 3HAUCHUH U TIOTPEIIHOCTH BHIYUCICHUH,
CPAaBHEHUE YHUCIIOBBIX BBIPAKEHUM.

— HpI/I6J'II/I)KeHHbIe BBIYHUCJICHUSA U PCIICHHU A IMPUKIIAIHBIX 3a1a4.

CamocrosiTesibHass padoTa 00y4arOIIMXCH:

[TpopaboTka KoHCcIIeKkTa Jekiuid. Pabota ¢ yueOHbIM MaTepuanom. OTBETH Ha

KOHTPOJIbHBIC BOITPOCHI.

Pemrenue 3agau.

IToaroroBuTh COO6H.[€HI/IeZ ((I/ICTOPI/IH Pa3BUTHUA KOMIIJICKCHBIX YHUCEII»

NfWwWw N |

Tema 6.2. Kopau u
cTeneHu

Conep:xanue y4eOHOIro MaTepuaJia

[uny
N

KopHu HaTypanpHOM CTENEHU U3 YUCIIA U UX CBOMCTBA

Cremnenu ¢ palluOHAJIbHBIMHA 1TOKa3aTCIAMU, UX CBOMCTBA

CrenneHn ¢ JOeHWCTBUTEIBHBIMHU ITOKa3zaTteiasMu. (CBONMCTBA CTENEHU
JNIEUCTBUTEIILHBIM IIOKa3aTeIeM

C

[Ipeobpa3oBanue pallMOHANBHBIX, HPPALUOHAIBHBIX BBIPAKCHHIMA

Y R

IIpakTuyeckue 3aHATHSA:
— Bpruncnenue u cpaBHeHUE KOpHEN. BITIOIHEHNE pacu€ToB ¢
paguKanaMu.
— Pemenne nppanvoHaabHbIX YpaBHEHUMN.
— Haxox1eHue 3HaueHui CTENEeHEN C pallMOHaIbHBIMU
nokaszatensiMu. CpaBHEHUE CTEIICHEH.

— IlIpeoOpa3oBaHusi BbIpaXKeHUMN, COJEPKAIIMNX CTETIECHH.

Kontpoabnasi padora Ne 2

CamocrosiTesibHast padoTa 00y4arOIIMUXCH:

IIpopaboTka KoHCcIekTa Jekiuid. Pabota ¢ yueOHbIM MaTepuanom. OTBETH Ha

KOHTPOJIbHBIC BOITPOCHI.

Pemenue 3amay.

HO)IFOTOBI/ITB COO6H.[€HI/I€Z ((I/ICTOpI/IH Pa3BUTHA KOMIIJICKCHBIX YUCEID»

NIW N (NP
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Tema 6.3.
Iloka3zaTeanHas
byukuus

Conep:xanue yueOHOro MaTepuasa

Onpenenenue GyHKIIUU, CBONCTBA U rpaduKy.
[IpeobpazoBanms rpaduKoB.

IIpakTuyeckue 3aHATHS:
— Pemenne noka3arenpHbIX YpaBHEHUN U CUCTEM.

— Pemenne nokasaTebHBIX HCPAaBCHCTB.

KonTpoabHasi padora Ne 3

CamocrosiTesibHast paboTa 00y4arOIMIMXCH:

[IpopaboTka KoHCIIekTa Jekiuid. PaboTa ¢ yaueOHbIM MaTepruanom. OTBETH Ha
KOHTPOJIHBIE BOIPOCHI.

Pemenue 3amay.

[ToaroroButs pedepart: «Pa3BuTHe MOHATUS HYHKITHI

BrinosiHeHUE MHIUBUAYAIBHBIX 3aJaHUIM

Paspnen 7. I'eomerpus

Conep:xanue yueOHOro Marepuasia

15

Tema 7.1.
MHororpaHHUKH

Bepmmns! pebpa, rpaHu MHOrorpasHuka. Pazseprka.
MHororpanssle yribl. Beilyknble MHOrorpanHuku. Teopema Oiepa

[Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npuzma.

[Tapannenenunen. Ky6

IIupamupa. IlpaBunbHas nupamuga. Y ceueHHas nupamua. Terpasap

Cummerpun B KyOe, B mapajuienenumnese, B npusme u nupamuge. CedeHus
Ky0a, IPU3Mbl ¥ TUPAMHU/IBI

N I

[IpencraBienre o MpaBUIBHBIX MHOTOTpaHHMKaX (TeTpa’iap, KyO, OKTa’Jp,
JOJIEKad P U MKOCAdP)

[EEN

KonTposabHas padora Ne 4

IIpakTHYeckHne 3aHATHSA:
— Ilpusma. Pemenue 3anau.
— [lapamnenenunen. Pemenue 3anay.
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— Ilupamupga. Pemenue 3agay.
— Pemenne 3a1a4 1o Teme «Y ceu€HHas MUPaMUIA»
— Pemenne 3aga4d o Teme «IIpaBriibHBIC MHOTOTPAHHUKH)

CamocTosiTesibHasi padboTa 00yYarOMXCs: 8
[IpopaboTka KoHCTIekTa Jekiuid. PaboTa ¢ yueOHbIM MaTepuaiom. OTBETH Ha 1
KOHTPOJIbHBIE BOIIPOCHI.
N3yuyenue NONOIHUTENBHON JINTEPATYPBL. 2
Pemrenue 3agau. 3
ITonroroButk pedepatsl: a) [IpaBuabHbBIE MHOTOTPAaHHUKH, 5
6) [1naToHOBHI TENA.
Pa3znen 8. Anreopa
Conep:xanue yueOHOro MaTepuasa 10
Tema 8.1. Jlorapudm. Jlorapupm umcna. OcHOBHOe Jorapu(pMUUECKOE TOXKJIECTBO. 1
Jlorapugmsi JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI
[IpaBuna neiictBuii ¢ orapudmamu. Ilepexon kK HOBOMY OCHOBAHHUIO 1
IIpeoOpa3oBanue anreOpanyecKux BBbIpa)KEHUI. ITpeoOpa3zoBanue 1
JIOrapu(PMHUUECKUX BBIPAKEHUN
KountposabHas pagora Ne 5 1
IIpakTHYecKkHe 3aHATHSA:
— Haxoxxenue 3naueHuii jorapudma no nNpou3BoJIbHOMY
ocHOBaHuI0. [lepexo1 0T 0IHOTO OCHOBAHUS K APYTrOMY. 6
— Broruncnenue u cpaBHeHHUE J0rapupMOB.
— JlorapudmupoBaHue 1 MOTEHIIUPOBAHNE BhIPAKEHUI
CamocrosiTesibHas padoTa 00y4arOIIUXC: 7
IIpopaboTka KoHcIekTa Jekiuid. Pabota ¢ yue6HbIM MaTepuanom. OTBETH Ha 5
KOHTPOJIbHBIE BOIIPOCHI.
Pemenue 3anau. 3
ITonroroBuTh coodienue: Mcropuueckas cripaBKa O pa3BUTUU MOHATHS 5

«qrorapudm
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Tema 8.2.
Jlorapudpmuueckas
byHkuus

Conep:kanue y4eOHOIro MaTepuasa

Omnpenenenne GyHKIUU, CBOWCTBA U IpadUKH.
[IpeobpazoBanms rpaduKoB.

IIpakTHYeckne 3aHATHSA:
— Pemenne norapudmuueckux ypaBHEHHUI U CUCTEM.

—  Pemenue norapudMuyeckux HepaBEHCTB.

KoutpoabsHnas padora Ne 6

CamocrosiTesibHas padoTa 00y4arOIIUXCH:

[IpopaboTka KoHCTIekTa Jekiuid. PaboTa ¢ yaueOHbIM MaTepruanom. OTBETH Ha
KOHTPOJIHBIE BOIPOCHI.

Pemenue 3agay.

[ToxroroBuTh coobmieHue: «Pa3BuTHe MOHATUS PYHKITUI

BrinonHenue MHIMBUya IbHBIX 3aJaHHMA

RINIDN PO

Paznen 9. I'eomerpus

Coaep:xaHue yueOHOro MaTepuaJia

11

Tema 9.1
Tesa u moBepxHoCTH
BpalleHHA

Hunuuap. OcHoBaHue, BHICOTa, OOKOBas MOBEPXHOCTH, 00pa3yroias,
pa3BepTKa

Konyc. OcHoBanue, BbicoTa, 00KOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTka
Y cey€HHBIl KOHYC

OceBoe ceucHue U CCUCHUS, NMapaJlJICJIbHBIC OCHOBAHUIO

Hlap u cepa. x ceuenus. KacatenpHas I0ckocTh K cepe

KonTtpoJsbHas padora Ne 7

Rl -

IIpakTHYecKkHe 3aHATHSA:
— Pemenue 3anaq no teme «Llunuaap»
— Pemenue 3anaq no teme «Konyce»
— Pemenne 3agau no teme «Illap u chepa»
— IlocTpoeHue ceueHnii IMIMHAPa, KOHYCa, 1apa

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

IIpopaboTka KoHcIekTa Jekiuid. Pabota ¢ yue6HbIM MaTepuanom. OTBEThI Ha

21




KOHTPOJIbHBIE BOIIPOCHI.

N3yueHune nONOIHUTENBHON JINTEPaTyphI

Pemenue 3axay.

[ToaroroButs coobmieHue «Tena BpameHus»

WINIDN

Tema 9.2.
HN3mepenus B

reoMeTpuu

Conep:kanue y4eOHOTro MaTepuaa

O6beM u ero u3mepenue. MaterpansHas popmyna oobema

®opmyiel 00beMa Ky0a, IPSIMOYTOJILHOTO MapajliesIenuIe 1a, IPU3MBbI,
MTUPAMHUIBI

®opmysbl 00beMa HWINHIPA U KOHYCa

q)OpMy.HBI mjiaom@aay MOBCPXHOCTH NUJIIMHAPA U KOHYCa

dopmybl 00beMa mapa U miomaau chepsl

[Togo6ue Ten. OTHOLIEHUE TUTOMIAACH TOBEPXHOCTEH M 00BEMOB IO TI00HBIX
TEN

Konrpoabnas padora Ne 8

L I

IIpakTuyeckue 3aHATHSA:
—Haxoxnenune 06beMoB Ky0a, napasuienenunena, Ipu3Mbl
—HaxoxaeHue o0béMa TUpaMuIbI
—Haxoxnenne 06beMOB IIMIIMHPA, KOHYCa U 1Iapa
—Haxoxaenue mromaam noBEpXHOCTH LUIIMH/IPA, KOHYCA U
mapa

CamocrosTeabHas paﬁoTa oﬁyqalonmxcm

ITpopaboTka KoHcIekTa Jjekiuid. Pabota ¢ yueGHbIM MaTepuanomM. OTBETH Ha
KOHTPOJIbHBIE BONIPOCHI.

[ToaroroBka coobmenus «HTerpanbHble BETUYUHBD IS TPOBEICHUS
Oecennl

Pemrenue 3anau

Pabota ¢ monomHUTENBEHOM TUTEPATypOid

Pasznen 10. KomOuMHaTOpHKA, CTATHCTHKA M TEOPUS BEPOATHOCTEH

Conep:xaHnue yueOHOro MaTepuaJia

Tema 10.1.

OcHOBHbIE OHATHS KOMOMHATOPUKH. 3a/1a4 Ha MOJICYET YUCIIa Pa3MEIIeHUH,
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JJ1eMeHThbI

MEepECTAaHOBOK, COYETAHUI

KOMOUHATOPHKH
Pemenue 3aia4 Ha nepeOop BapuaHTOB 1
®opmyna 6unoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 (P PHUIIMEHTOB. 1
Tpeyronpuuk [Tackans
CamocrosiTesibHas paboTa 00y4aroIIMXCs.
[TpopaboTka KoHCTIeKTa NeKiui. PaboTa ¢ yueOHbIM MaTepuanoM. OTBETHI Ha 1
KOHTPOJIbHBIE BOIIPOCHI.
ITonroroBka coobuenus «M3 uctopur KOMOMHATOPUKI 2
Pemenue 3agau 2
Tema 10.2. CoObITHE, BEPOSITHOCTH COOBITHS, CII0)KEHNE U YMHOKEHUE BEPOSTHOCTEH.
DJIEeMEeHTBI TeOpHH ITonsATHe 0 HE3aBUCUMOCTHU COOBITHH. JlUCKpeTHas ciydaiiHas BEJIMUMHA, 2
BEpPOSATHOCTEH 3aKOH €€ pacrpezneseHus. UucnoBble XapaKTEPUCTUKN JUCKPETHOM CIIy4aitHOU
BennunHbL. [IoHSITHE 0 3aKOHE OOJBIINX YHCENT
Tema 10.3. IIpencraBnenue AaHHBIX (TaOIMIIBI, JUArPaMMBI, Tpa(uKH), TeHepaIbHas
JJ1eMeHThI COBOKYITHOCTb, BEIOOpKa, cpenHee apudmernyeckoe, Meauana. [lonstue o 1
MaTeMaTH'4ecKoi 3a/[a9ax MaTeMaTHIeCKON CTATUCTHKH.
CTATHCTHRH Pemenne npakTuyeckux 3ajgad ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJI0B
IIpakTnyeckune 3aHATHSA
— Hcropus pa3BuTus KOMOMHATOPUKHU, TEOPUH BEPOSATHOCTEH U
CTaTUCTHMKH U MX POJIb B PA3JIMUHBIX c(hepax uesoBeuecKoi
KHU3HEIESTEIbHOCTH.
— IlpaBuna koMOuHaTOpUKHU. PereHre KoOMOMHATOPHBIX 33/1a4.
— Pa3memienus, coueTanus ¥ NEPECTaHOBKH. 6
— bunom HeroroHa u tpeyronbHuk Ilackains.
— Kiaccuueckoe onpeneneHue BEpOsSTHOCTH, CBOMCTBA BEPOSATHOCTEH,
TeopeMa 0 CyMMe BEPOSITHOCTEN
— Bprruncnenue BepostHocTei. [IpencraBineHue 4ucIIOBBIX TaHHBIX.
[Tpuknagueie 3amaun
CamocrosiTesibHas paboTa 00y4arOUIMXCs. 6
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[TpopaboTka koHcmekTa Jiekmuii. Pabora ¢ yue6HbIM MaTepuamom. OTBETHI Ha

KOHTPOJIbHBIE BOIIPOCHI. !
ITonroroBka coobmenus «IIponcxoxaeHrne TeOpUU BEPOSATHOCTEN, 2
«City4aiiHbple BEJIMYMHBD)
Pemienue 3anaq 2
PaboTa ¢ 1ONOIHUTENBHOM TUTEPATypOr 1
Pazgen 11. ®yukuuu. [lpousBognas pyHkuui
Conep:kanue y4eOHOIro MaTepuaa 7
Tema: 11.1 Crenennas ¢pynkuus. Onpenenenue QyHKIIUN, CBOWCTBA U TpaduK. 1
Crenennas Qpynxnps IIpakTnyeckue 3aHATHA:
— IlpousBoaHast nmoka3aTeabHON GYHKIUU
— IlpousBoaHas norapupmuyeckoi GyHKINU S
— IlpousBonHas cTreneHHoll (pyHKUMU
Kontpoabnas padora Ne 9 1
Pa3nes 12. YpaBHeHHUs 1 HEPaBEHCTBA
Coaepixanue yueOHOro MaTepuasa 12
Tema 12.1. PaBHOCUIIBHOCTBH ypaBHEHMI, HEPABEHCTB, CUCTEM. OCHOBHBIE ITPUEMBI UX
YpaBHeHHSI U CHCTEMBI | pereHus (pasjoKeHHe Ha MHOKMTENH, BBEJIEHHE HOBBIX HEU3BECTHBIX, 1
YPaBHeHHH MO/ICTAaHOBKA, rpaMYECKUI METO).
PanmonaneHble, MppallMOHATIBHBIE YPABHEHUS U CUCTEMBI 1
Tema 12.2. PannonaneHele, nppanuoHaabHble HEpaBeHCTBA. OCHOBHBIE PUEMBI UX
HepagencrBa peleHus 1
Tema 12.3. Merona UHTEPBAJIOB.
Hcnonb3oBanue N300parkeHre Ha KOOPIUHATHOM TIIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUI
CBOIICTB U rpadukoB Y HEPABEHCTB C IByMsl IEPEMEHHBIMH U UX CUCTEM 1
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GyHxumit npu
pelIeHrH YPABHEHUI U
HEpPaBeHCTB.

IIpuMeHEeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHMSI COACPKATEIbHBIX 3a7a4
U3 PA3IMYHBIX 00JIACTEeH HAYKU U MPAKTHKH.
NHTtepnperanus pe3yibrara, yd4eT pealbHbIX OTPaHUYCHUMN.

Kontpoabnas padora Ne 10

I[IpakTHYeckne 3aHATHSA:

— KopHu ypaBHeHU. PaBHOCUIIBHOCTh YpPaBHEHUH.

— IIpeobpazoBanue ypaBHeHH. OCHOBHBIC TPHUEMBI PEIICHUS
YpaBHEHUM.

— Pemienne pannoHanbHBIX YPAaBHEHUN U CUCTEM YPaBHEHHM.

— Pemienne nppanuoHalbHbIX YPABHEHUM U CUCTEM YPAaBHEHUM.

— Pemienne paunoHanbHbIX, UPPALUOHAIBHBIX HEPABEHCTB, CUCTEM.

— Pemnienrie HepaBeHCTB METOJI0M MHTEPBAJIOB

— Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIMIA Ui pelIeHUs
YPAaBHEHUN U HEPaBEHCTB.

CamocrosiTesibHasA padoTa 00yyaloumuxcs.

[IpopaboTka koHCHekTa Jekuui. PaboTa ¢ yueOHbIM MaTepuanoM. OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJjaHUi 110 TeMe «Perenue ypaBHeHUN 1
HEPABEHCTB, COJEPKALUX MOIYJIb)

Pemenue 3agau

Pabora ¢ nonosHUTENBHOM TUTEpaTypOit

Pa3nea 13. [loBTOpenue

11

Conep:xaHue y4eOHOIro MaTepuaJia

IIpakTHYeckHne 3aHATHSA:
— JlelcTBUA C JeMCTBUTEIbHBIMHU YHCIAMHU.
— JlelicTBUS C KOMIUIEKCHBIMH YHCIIaMH.
— IIpeobpazoBanue BbIpaXeHUH, CoAEpKAIUX KOPEHB N-0i CTENeHH.
— [Ipeobpa3oBanue BEIPAKECHHN ¢ pallMOHAIBHBIMH MTOKA3aTEISIMHU.

10
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— PelieHne noka3aTeabHbIX YPAaBHEHU U HEPABEHCTB.
— Pemenue norapudmuueckux ypaBHEHHI U HEPABEHCTB.
— IlpousBosHas U ee MpUMEHEHNE
— IlepBoobOpasnas u unTerpa
— Pemenue 3aga4 no tema

=  «MHOrorpaHHUuKn»

= «Tena BpameHus»

KountpoJabHnas padora Ne 11 (urorosast) 1
CamocrosiTesibHast paboTa 00y4arOIIMXCH. 5)
[IpopaboTka koHCHekTa Jekiuii. PaboTa ¢ yueOHbIM MaTepuanoM. OTBETHI Ha 1
KOHTPOJIbHBIE BOIIPOCHI.

Pewenue 3amau 2
Pemenvie nHIUBUYaTbHBIX 33JaHUN. 1
[ToaroroBka Kk MPOMEKYTOYHON aTTECTALMU IO MaTEMaTHKE.

PaGora ¢ nonomHUTENbHOM TUTEpaTypoit 1

Hror 401
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3 XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
CTY/ICHTOB
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

Conep:xkanue
o0yueHust

BBenenne O3HaKOMJICHHE C POJIbI0 MATEMATHUKH B HayKe, TEXHUKE,
HKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJOTHSIX U
IIPAKTUYECKOU EATEIIBHOCTH.

O3HaKOMJICHHE C LEJISIMH U 33]a4aMU U3YICHHS
MaTeMaTuku npu ocBoeHuu npodeccuii CI10

AJI'EBPA

PazButHe noHsaTUs Brinonnenue apugmeTudeckux ASUCTBUN HAJ YHCIIaMU,
0 yucJjie coyeTas YCTHbIE U IUCbMEHHBIE ITIPUEMBI.

Haxoxnenvne mnpuOIMKEHHBIX 3HAYCHUM BEIUYMH U
MOTPENTHOCTEN BBIYHCIICHUH (abcomoTHOM 151
OTHOCUTEJIbHOM ); CPABHEHHE YUCIIOBBIX BBIPAKEHUU.
Haxoxnenune  ommbok B mpeoOpa3oBaHUSIX U
BBIYUCJICHUAX  (OTHOCUTCA KO  BCEM  IIyHKTam
IpOrpamMMBbl)

KopHu, crenenn, O3HakoOMJICHHE C TIOHSATHEM KOPHS N-i CTENEHH,
Jorapugmbi CBOWMCTBAaMHU pAJMKAJIOB W TpaBUJIAMH CPaBHEHUS
KOpHEM.

DOopMyJIIMPOBAHUE ONPENCICHUS KOPHS W CBOMCTB
KOpHEH. Brlunciienrne u cpaBHEHNE KOPHEW, BBITIOJTHEHUE
NPUKHUIKY 3HAYEHUSI KOPHS.

[IpeoOpazoBaHne YUCIOBBIX U OYKBEHHBIX BBIPAKECHHIA,
COZIEPKAIINX PATUKAIIBI.

Brinonnenne pacueroB no (opmynam, coiep:Kaium
paauKabl, OCYIIECTBIISII HEOOXOIUMbIE TTOACTAHOBKHU U
npeoOpa3oBaHUsl.

Onpenenenue PaBHOCHJIBHOCTH BBIPAKCHUH c
panukanamu. Perienue nuppanroHanbHbIX YPaBHEHUN.
O3HaKOMJIEHHE C IOHSATUEM CTENEHU C JEeHCTBUTEIbHBIM

IOKa3aTEJIEM.
Haxoxnenune 3Ha4YeHWd CTENEHHW, HWCHOJB3YS IIPH
HEO0XOIUMOCTH

UHCTPYMEHTAJIbHBIE CPEACTBA.
3anuchIBaHUE KOpPHS N-i CTENEHW B BUJAE CTEIEHH C
JIpOOHBIM MOKa3aTeIeM U Ha00OpOT.

@opMyIuMpOBaHUE CBOMCTB CTElEHEH. BrruucieHue
CTEINEHEN C PALMOHAIIBHBIM ITOKA3aTENIEM, BBINIOJHEHUE
NPUKHUJIKY 3HAYEHUS CTEIIEHU, CPABHEHNE CTETICHEN.
IIpeoOpazoBaHne 4MCIOBBIX U OYKBEHHBIX BBIPAKEHHIA,
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COZlep)KalIMX CTEICHU, NPUMEHSA CBOWCTBA. PenieHue
I0KAa3aTEJIbHbIX YPABHCHUU.

O3HakOMJICHHE C MPUMEHEHUEM KOPHEH U CTENIEHEW Mpu
BBIUMCJICHUN CPEIHUX, JCIICHUH OTpPE3Ka B «30JI0TOM
cedueHUM». PeleHne NpUKIAIHBIX 3aJad Ha CIOXKHBIC
MPOLICHTBI

IIpeoOpa3oBanue
ajaredpanvdecKux
BbIpasKeHHU I

Brinonnenne npeodpa3oBaHUil BEIPaKEHUH,
npuMeHeHne (GOpMyIl, CBA3aHHBIX CO CBOWCTBAMU
CTEeTeHEe! U JIorapupmMoB.

Onpenenenre 00JaCTH AOMYCTUMBIX 3HAUYEHUN
norapu(MuUecKoro BelpaxkeHus. Pemenne
norapu(pMUYECKUX YpaBHEHUN

OCHOBBI TPUTTOHOMETPHUHA

OCHOBHbBIC MOHATHS

N3ydenne paguaHHOrO MeETOJa HU3MEPEHHsS YIJIOB
BpalllCHUI W HUX CBSI3M C TPAAYyCHOM  MEPOI.
N3o0OpaxkeHre yriaoB BpalleHUs Ha OKPY>KHOCTH,

COOTHECEHHE BEJIIMYMHBI YIJIa C €ro pacroJIOKEHUEM.
@OopMyIHpPOBAaHUE OMNPEIEICHUI TPUTOHOMETPUUECKUX
(yHKUMHA U9 YyIJI0B  MHOBOPOTAa W OCTPBIX  YIJIOB
OpSIMOYTOJIBHOTO TPEYTrOJIbHUKAa M OOBSICHEHHE HUX
B3aMMOCBSI3H

OcHoBHBIE IIpuMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOMETPUYECKHE | JUISI  BBIUHUCICHUS 3HAYEHUH  TPUTOHOMETPUYECKHX
TOXK/1eCTBA (GyHKIUH 110 OJTHOM 13 HUX
IIpeoOpa3zoBanus N3yuenne  OCHOBHBIX  (OpPMysl  TPUTOHOMETPHUHU:
NMPOCTEeHIIMNX GopMynbl  CIOXEHUS, YABOEHUS, MpPeoOpa3oBaHUs
TPUTOHOMETPUYECKHX | CYMMbI TPUTOHOMETPUUECKUX (DYHKIMIA B TPOU3BEICHUE
BbIPaKeHU I U TpOU3BEACHUS B CyMMy M TPUMEHEHHE MpHU
BBIYHCIICHUN 3HAYEHHUS TPUTOHOMETPHUYECKOTO
BBIPAKEHHUSI U YIIPOLIEHUS €TO.
O3HakoOMIIEHHE CO CBOMCTBAaMH CHMMETPHUHM TOYEK Ha
€AMHUYHON OKPYKHOCTH W NIPUMEHEHUE UX JJIS BBIBOJA
dbopmyn npuBenCHUS
IIpocreiimme Pemenue no ¢gopmynaM U TPUTOHOMETPUYECKOMY KPYTY

TPUTOHOMeETPUYECKHE
YPaBHEHUS U
Hepagencmaea

IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH.
[IpumeHeHne OOMMX METONOB pEUICHUS YpaBHEHUM
(mpuBeneHue K

JVHEMHOMY, KBaJpaTHOMY, METOJ pas3jloKEHUs Ha
MHOXXHUTENIM, 3aMEHbl TEPEMEHHOW) TMpU PpELIEHUU
TPUTOHOMETPUYECKUX YPABHEHHM.
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YMeHue oTMmeuaTh Ha Kpyre pelieHHus MPOCTeUInX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC,
APKKOCHHYC,
APKTAHIE€HC YHUCJIA

O3HakomIIeHHE c MTOHATHEM 0o0OpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKITHI.
N3yueHnue omnpeneneHuil apKCUHyca, apKKOCHHYCA,

apKTaHreHca yucia, GopMyIupOBaHUE UX, U300paKeHUE
HA €IMHUYHOW OKPY>KHOCTH, IPUMEHEHHUE NPU PELICHUN
ypaBHEHUN

®YHKIMA, X CBOUCTBA Y TPAOUKH

DYHKUMH.
IlonsiTHe 0
HEINPEPHLIBHOCTH

Gynxkunn

O3HakOMJICHHE C TOHATHEM MEPEMEHHOM, MpUMEPAMU
3aBUCHUMOCTEN MEXIY NEPEMEHHBIMU.

O3HakomiieHHE C TOHATHEM Tpaduka, omnpeneIeHue
MPUHAJIEKHOCTH TOYKH rpaduxy byHKIMH.
Onpenenenue 1o ¢Gopmysie IPOCTEHINECH 3aBHCUMOCTH,
BUjga ee rpaduka. Beipaxenue no ¢opmyne OIHOR
MIEPEMEHHON Uepe3 IpYyTHeE.

O3HakoMIIeHHE c OIIPEIECIICHUEM GyHKUINH,
dbopMyIUpOBAHUE €TO.
Haxoxnenue oOmactu  ompegeneHuss W 00JacTu
3HA4YCHUN (PYHKIIMU

CpoiicTBa pyHknuu. | O3HakoMJeHHME C  OpuMepamMu  (QYHKIMOHAJIbHBIX

I'padpuueckasn
HHTEpIpeTanms.
IHpumepsi
(pyHKIHOHAJIBHBIX
3aBHCUMOCTEH B
peaibHbIX
npoueccax u
SIBJICHUSIX

3aBUCUMOCTEN B pealbHBIX Ipoleccax H3 CMEXHBIX
JTUCLUIUIVH.

O3HakomJIeHME C JOKa3aTeJbHBIMU PACCYXACHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOM W  KBaJApaTUYHOH
byHKIUN, TPOBEICHHUE  UCCIAEAOBAHUS  JIMHEHHOM,
KYCOYHO-JIMHEIHOM, TpOOHO-IMHEHON U KBaJpaTUUHON
¢yHkuuid, nocrpoenve ux rpadukoB. IlocTpoenue wu
yteHue rpadukoB pyHkuui. MccnenoBanue QpyHKIum.
Cocrapnenue BUAOB (YHKUUW 1O JAHHOMY YCIOBHIO,
penieHue 3a7a4 Ha SKCTPEMYM.

Brinonnenne npeobpazoanuii rpaduka GyHKIIUN

Oo0parHble pyHKIIUU

N3ydyenne mnousaTuss oOpaTHOW (PyHKLIMH, OMperesieHue
BUJla W TOCTpOCHHE Trpaduka oOpaTHON (QPYHKIUH,
HaxOXXJICHUE €€ O00JacTH ONpeAeICHHsS W 00JacTh

3HaueHuil. [IpuMeHeHune CBOWCTB QYHKIUNA  TPHU
UCCICOBAHUM YPAaBHEHUM MW PpEIICHUM 3a4ad  Ha
JKCTPEMYM.
O3HaKOMJICHHE C MOHSATUEM CJIOKHON QYyHKIUU
Crenennslie, Boluucnenne 3HaueHud  QYHKIME 1O  3HAYEHHIO
NoKa3arejbHbIe, apryMeHTa.
Jorapudpmudeckue u | OnpeneneHre MOJOKEHUsT TOYKM Ha rpaduke Mo ee
TPUTOHOMETPUUYECKHE | KOOpJUHATAM U HA00OpOT.
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Gynkumm.
OobpaTHblie
TPUTOHOMETPHYECKHUE

Gynxkumn

Hcnonb3oBanue CBOMCTB (GYHKIUN I CpaBHEHUS
3HAYEHUH CTETNeHel u JjorapupMoB.

[TocTpoenue rpa@uKoB CTENEHHBIX U JOTapUPMUYECKUX
byHKIHA.

Pemenne  mokazarenpHbIX M JOrapuMHUYECKHX
YpaBHEHUI U HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.
O3HakomIIeHHE C MOHSTUEM HETPEPHIBHOMN
NepuoANYecKor (QYyHKINH, (HOPMYIHpPOBAHHE CBONCTB
CHHYCa U KOCHHYCa, IOCTPOCHHUE UX TPAPHUKOB.
O3HaKOMJICHHE C TMOHSATHEM TAPMOHMYECKUX KOJICOaHMIt
U MIpUMepaMu TapMOHUYECKHUX KOoJeOaHUM I ONUCaHUsS
MPOLIECCOB B (PU3UKE U APYTUX 0OJACTIX 3HAHUA.
O3HaKOMJIEHHE C TIOHSATHUEM PA3PBIBHON NMEPUOANYECKON
¢yHKIIMKM, (QOpPMYIMPOBAHUE CBOMCTB TaHreHca W
KOTaHI€HCa, IOCTPOCHHUE UX IPaPHUKOB.

[Ipumenenue CBOMCTB  (YHKIMI 11 CpaBHEHUS
3HaYEHUN TPUTOHOMETPUYECKUX (PYHKIMM, peleHus
TPUTOHOMETPUUYECKUX YPABHEHUM.

Ilocmpoenue epaghukos obpammuulx
MPUSOHOMEMPUYECKUX ~DYHKYUl U onpeoenenue Hno
epaghuxam ux ceoicms.

BrinonHenue npeodbpa3oBaHus rpaduKoB

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe/ILHOCTH

O3HakoMJIEHHE C HOHSITHEM YHCIIOBON
[OCIIEIOBAaTENbHOCTH, ~ CHocobaMM €€ 3ajaHus,
BBIUMCJICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C MOHSTHEM npenena
[OCJIEI0BATEIbHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CYMMBbI OECKOHEUHOTO
YUCIOBOTO psifia Ha TMPUMEPE BBIUMUCICHUS CYyMMBI
0ECKOHEYHO yOBbIBAOIIEH T€OMETPUYECKON MTPOTPECCHUH.

Pemenne 3agau Ha mpuMeHEHUE QOPMYJIBI CYMMBI
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON MPOTPECCUU

IIpouszBoaHas u ee
NpPUMEHEeHHe

O3HaKOMJIEHHE C TIOHSITUEM MMPOU3BOJTHOM.

N3yuenne wu ¢GopMmyaupoBaHHE €€ MEXaHUYECKOTo U
F€OMETPUYECKOr0  CMBICTA, HW3YyYEHHE  aJIropuTMa
BBIYUCJICHUS MPOWU3BOJHON Ha MPUMEPE BHIYUCICHUS
MTHOBEHHOM CKOPOCTH H yrioBoro Koddduimenrta
KacaTeJIbHOM.

CocraBneHne ypaBHEHHS KacaTeIbHOU B OOIIEM BHUJIC.
YcBoenne mpaBun  auddepeHupoBaHus, TaOJMIIBI
MPOU3BOJIHBIX DJIEMEHTAPHBIX (PYHKIHM, MPUMEHEHUE
s auddepeHupoBanuss  GyHKIME, COCTaBJICHUS
YPaBHEHUS KACATEIIbHOM.
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N3yyeHne TeopeM O CBA3M CBOWCTB (PYHKIMH U
IPOM3BOAHOMN, (POPMYJINPOBKA HX.

IIpoBeneHne C MOMOIIBIO MPOU3BOJHOM HCCIETOBAHUS
byHKIUY, 3aJaHHOU (POpMYJIOi.

VYcTaHOBNIEHUE CBSI3U CBOMCTB (DYHKLIMM U MPOU3BOJAHOMN
o UX rpaduKam.

[IppuMmenenne TPOU3BOMHOM JUIsl PEIIEHUS 3a4ad Ha
HAXO0XJICHWE HauOOJNBIIEro, HAUMEHBIIETO 3HAYCHUS U
Ha HAXOXKJIEHUE DKCTPEMyMa

IlepBooOpa3nas
U HHTerpaJ

O3HakomIIeHHE C MOHSATUEM MHTErpasa U
epBOOOpa3HOM.

N3yuenune mnpaBuiia BBIYUCICHHUS TEPBOOOpa3HON U
TeopemMbl HetoTona—JleliOHuIIa.

Pemenue 3amau Ha CBA3b IepBOOOpa3HONl U ee
POU3BOIHOM, BBIYMCIICHUE MEPBOOOPA3HOM ISl IaHHOMN
byHKIIUU.

Pemienne 3amay Ha TOpPUMEHEHHE UWHTErpaita i
BBIYUCIICHUS (PU3MYECKUX BEJIWYUH U TJIONIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U
CUCTEMBI

YPaBHEHM U
HepasencrBa u
CUCTEMBbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMHU

O3HakOMJIEHHE C NPOCTEUIIMMHU CBENCHUSAMH O KOPHAX
anreOpandyeckux ypaBHEHUM, MOHATUSIMH HUCCIEIOBAaHUS
YPaBHEHUN U CUCTEM YPABHECHUMU.

N3yueHue TeOpuM paBHOCUIIBHOCTH YpPaBHEHUH H €€
IPUMEHEHUS. IToBTOpEHNKE 3aIHACH penieHus
CTaHJAPTHBIX ypaBHEHUH, MPUEMOB MPeoOpa3oBaHUs
YPaBHEHH I CBEAECHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemenue palMOHANIbHBIX, UPpALMOHATBHBIX,
MOKa3aTEIbHbIX M TPUTOHOMETPUYECKHUX YPABHEHUU U
CHUCTEM.

Hcnonbs3oBanne cBOWCTB M TpadukoB GYHKUMA IS
peuieHusi ypaBHeHUM. [loBTOpeHHE OCHOBHBIX MPUEMOB
PELIEHUS CUCTEM.

Pemienne ypaBHEHMII C NPUMEHEHHEM BCEX ITPUEMOB
(pa3noxkeHus

HAa MHOXUTEJH, BBEJACHUS HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKH, Tpa)uIeCKOTO METO/1A).

Pemenne cucrem  ypaBHEHHMH C  OPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

O3HakomJIeHHE C OOIIMMH  BOIPOCAMH  PEIICHUS
HEpaBEHCTB M UCIOJb30BAaHUE CBOMCTB U TIpaduKoOB
GbyHKIIUN TIPU peIIeHUH HEPaBEHCTB.

Pemienne HepaBEeHCTB M CHUCTEM  HEPABEHCTB C
IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.

[IpuMeHeHrne MaTeMaTHYEeCKUX METOJIOB Jisl pEelIeHUs
coJiepKaTeNbHBIX 3a/1ad U3 Pa3JIMYHBIX 00JIacTel HayKu
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U IpakTUKu. IHTeprpeTUpoBaHKe pe3yabTaTOB C yUeTOM
peanbHbIX OTpaHUYECHUI

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHA U

CTATUCTUKH

OcHOBHbBIE NIOHATHS
KOMOUHATOPUKHU

N3yuyenue npaBuiaa KOMOMHATOPUKH U MPUMEHEHUE MPU
pelIeHN KOMOMHATOPHBIX 33/1a4.

Pemenne KOMOMHATOPHBIX 3aJa4 METOJOM Iepedopa u
10 MPABUIIY YMHOXKEHUS.

O3HakOMJICHME C  TOHATHSIMH  KOMOHHATOPUKH:
pa3MEUICHUSIMHM, COUYETAaHUSIMH, II€PECTAHOBKAMU U
(opMysaMu 1J1s1 UX BBIYUCIICHHUSL.

OObsAcHEHHE U TpUMEHEHUE (GOpMyJ Uil BBIUHUCICHUS
pa3MeIlEeHN, IEPECTAHOBOK M COYETAHUM IPU PELICHUN
3azay.

O3znakomieHue ¢ OuHoMoM HbIOTOHA U TPEeyroabHUKOM
[Tackans.

Pemenne mnpakThyecKMX 3aJad € MCHOJIb30BAaHUEM
MOHITHIA 1 TIPaBUJI KOMOMHATOPUKH

JIEMEHTbI TEOPUH

M3ydyeHne KIacCHYECKOIO ONIPENEIICHUs BEPOSTHOCTH,

BEPOATHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEM.
PaccmoTpenne npuMeEpoB BBIYMCIICHUS BEPOATHOCTEM.
Pemenue
3a/1a4y Ha BBIUKCIIEHUE BEPOSITHOCTEN COOBITUI
IIpeacraBienue O3HakOMIIEHHME C MPEJCTABICHUEM UYMCIIOBBIX JAHHBIX U
JAHHBIX (Ta0 UL, UX XapaKTEPUCTUKAMU.
AUATPAMMBI, Pemenne npakTuyeckux 3ajad Ha 0OpabOTKY YMCIOBBIX
rpagukmn) JAHHBIX, BBIYMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsiMbIe M IUIOCKOCTH
B IIPOCTPAHCTBE

@opMynupoBKa U IPUBEIACHHUE  JOKA3aTEJIbCTB
IIPU3HAKOB B3aUMHOI0 PACIOJIOXKEHUS MPSIMBIX U
JI0CKoCcTeN. Pacrio3HaBaHue Ha 4yepTekax U MOJEISAX
Pa3IMYHBIX  CIIy4aeB B3aUMHOIO  PAacCIlOJOXKEHUS
NpPSMBIX M TIUIOCKOCTEH, ApryMEHTHPOBAHUE CBOMX
CYXKIECHHUM.

@opMyIUpPOBAHUE  ONMPEACICHHUM, TPU3HAKOB U
CBOWMCTB  MapauiebHBIX W  NEPHEHAUKYJIIPHBIX
IIJIOCKOCTEM, ABYTPAHHBIX U JINHENHBIX YIJIOB.
BrinonHeHne NOCTPOCHUSI YIJIOB MEXKIY MPSIMBIMH,
OpsSAMOM ¥ IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMUA MO
ONMCAHHUIO ¥ PACTIO3HABAHUE UX HA MOJENSX.
[IpmMeHeHnEe NPU3HAKOB M CBOWCTB PACHOJIOKEHUS
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IPSIMBIX U IUIOCKOCTEN IIPU PELIEHUU 3aa4.
N300paxkeHne Ha pUCYHKaxX U KOHCTPYMPOBAaHUE Ha
MOJIEJISAX IEPIICHIUKYJIISIPOB U HAKIOHHBIX K
IUIOCKOCTH, IIPSIMBIX, TAPAJIJIENBHBIX IUIOCKOCTEH,
YIJI0B MEXAY IPSIMOM U INIOCKOCTBIO U 000OCHOBaHME
ITOCTPOCHMUSI.

Pemienne 3amau Ha BBIUKMCIEHHME TI€OMETPUYECKUX
BenUYUH. OMNHCBHIBAHWE PACCTOSIHUS OT TOYKH JI0
IUDIOCKOCTH, OT NPSAMOM A0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMHU, MEXKJIY CKPEIIMBAIOIIMMUCS MPSIMBIMH,
MEX/1y MPOU3BOIBHBIMU (PUTYpPaMU B TPOCTPAHCTBE.
@OopMyIIMPOBAHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM
O pacCTOSHUSAX (TEOpPEM CYIIECTBOBAHMSI, CBOICTBA).
N300paxkeHne Ha yepTekax U MOJAEISAX PACCTOSIHUS U
o0OCHOBaHHE cBOUX CyxaeHuil. OmnpezneneHue u
BBIYKCIICHHE paccTostHUM B IIPOCTPAHCTBE.
[Ipumenenue ¢GopMysl M TEOpEM IUIAHUMETPUM MJIs
peuieHus 3a1ad.

O3HakoMJIECHWE  C  TOHATHEM  MApaJUIEIBHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBaMU. Dopmynuposarue
meopemvl 0 NAOWAOU OPMO2OHANLHOU NPOEeKYUU
MHO20Y20IbHUKA.

[IpumeneHue Teopuu s 000CHOBAaHUS IOCTPOEHUH U
BBIYUCIICHUN.

ApPryMEHTUPOBAHHE CBOMX CYXICHUHW O B3aUMHOM
PacroJI0KEHUHN MPOCTPAHCTBEHHBIX QPUTYp

MHoOrorpaHHuKH

Onucanue ¥ XapakTEepUCTHUKA PaA3JIMYHBIX BUIOB
MHOTOIPaHHUKOB, TEPEYUCICHUE HX DJIEMEHTOB U
CBOWCTB.

N3o0paxkeHre  MHOTOTPAHHMKOB W BBITIOJHEHUE
MOCTPOCHUST  HA  M300pakeHUAX U MOJEIX
MHOTOTPaHHUKOB.

Bpruncnenne JUMHENMHBIX JJIEMEHTOB M YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTypanusx,
apryMEHTHUPOBAHUE CBOUX CYXICHUM.
XapakTepucTuka u u300paKeHue CeYeHUs, pa3BEepPTKU
MHOTOIPaHHHKOB, BBIUHCIICHUE TTIOLIAIeH
ITOBEPXHOCTEM.

[TocTpoenne mpocTEUIUX CEUCHH KyOa, MPHU3MBI,
nupamuapl. [lpumeHenue ¢GakToB W CBEAEHUN U3
IJIAHUMETPHUH.

O3HakoMJIEHHE C BUJIAMH CUMMETPUI B TPOCTPAHCTBE,
dbopmynupoBaHue OIIPEIICIIEHU N 151 CBOMCTB.
XapakTepuCTUKA CHUMMETPUU TEJ BpALCHUS W
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MHOT'OTPaHHHUKOB.
[IpumeHeHne CBOWCTB CHMMETPUM IIPU PEUIEHUU
3ajad.

Ucnons3oBanne  MpUOOPETEHHBIX  3HAHMM A
UCCIIENOBAHUS U MOJICJIMPOBAHMS HECIIOKHBIX 33/1a4.
N300paxxeHne  OCHOBHBIX  MHOTOTPaHHUKOB U
BBINIOJIHEHUE PUCYHKOB TI0 YCJIOBHSIM 3a]1a4

Tenau IMOBEPXHOCTHU
BpalllcHUs

O3HakomiieHME €  BHJAMH  Te€l  BpAILECHUA,
(dbopMyIHpOBaHHUE UX ONPEICICHUN U CBOWCTB.
@opMyIUpPOBAHME TEOPEM O  CEUYEHHM  MIapa
IUIOCKOCTBIO M MJIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTepucTuka U HU300pakeHUe TeNl BpaIlEHUs, HX
Pa3BEPTKHU, CEUCHUS.

Pemenune 3ana4 Ha NOCTPOEHUE CEUYCHUM, BBIUYMCIICHUE
JUIAH, PACCTOSAHUM, yIJIOB, Tmuiomanei. IIpoBeneHue
JIOKAQ3aTENbHBIX PACCYKICHUMN IIPU PELICHUU 3a/1a4.
[IpuMmeHeHne CBOWCTB CHMMETPUU IIPU  PELICHUH
3a/1a4y Ha TeJla BpaluleHusl, KOMOMHAIUIO TEN.
N3o0pakeHre OCHOBHBIX KPYTJIBIX TEJI U BHITIOJTHEHUE
PUCYHKa MO YCJIOBHIO 3aa41

HU3mepenus B
reoMeTpuu

O3HakoMJICHHE C TIOHSATUSIMU TUIOMIATU M O00beMa,
AKCMOMaMU U CBOMCTBAMH.

Pemenne 3amay Ha BBIUKMCIIEHUE TUIOAAEH IJIOCKHUX
buryp ¢ npuMEeHEeHHEM COOTBETCTBYIOMIMX (HOpMYyI U
($aKkTOB U3 TNIAHUMETPUHU.

N3yuenne TeopeM O  BBIYHCIEHUH  OOBEMOB
IPOCTPAHCTBEHHBIX  TE€J, pElIeHHWe 3aJady  Ha
npuMeHeHue GopMyJl BBIYUCICHUS] 00 bEMOB.
N3yuenune @opMyn s BBIUMCICHUS IUIOIIAJIEH
MOBEPXHOCTEH MHOTOTPAHHUKOB Y TEJ BPAICHUS.
O3HakOMJICHHE C METOAOM BBIYUCICHUS IUIOMIAIN
MOBEPXHOCTH ChEPHI.

Pemienne 3amay Ha  BBIYMCIEHME  IUIOLIAJEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIl

Koopaunarsl u
BEKTOPbI

O3HakoMmIIeHHE C TMIOHATHEM BekTopa. M3ydeHue
JNEKapTOBOM CHUCTEMBbI KOOPJAMWHAT B IIPOCTPAHCTBE,
IIOCTPOCHHUE 110 3aJaHHBIM KOOpAMHATaM TOYEK H
IJIOCKOCTEN, HaX0KIEHUE KOOPAUHAT TOYEK.
HaxoxxneHue ypaBHEHUM  OKPY>KHOCTH, cepsl,
IUIOCKOCTH.  BpluncieHne  pacCTOSHUM — MEXKIY
TOYKaMHU.

N3ydyeHne CBOWCTB BEKTOPHBIX BEJIWYMH, IIPABUII

34




Pa3I0KEHUSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
NpaBU  HAxXOXKAEHUS  KOOPAMHAT  BEKTOpa B
MPOCTPAHCTBE, TMPAaBUJ JICUCTBUH C BEKTOpPaMH,
3aJJaHHBIMU KOOPJMHATAMH.

[IpumeHeHue TeopuM TMpU PEHICHUH 3aJad  Ha
JEUCTBUS C BEKTOPaMHU.

N3ydyeHne CKaasspHOrO NPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO  YPaBHEHHSI MPSIMOM UM  IUIOCKOCTH.
[IpumeHenne TeopuM TpU PENICHHM 3aJad  Ha
JNEUCTBHUSI C BEKTOPaMH, KOOPAMHATHBIA METON,
NPUMEHECHUE BEKTOPOB ISl BBIYUCIICHUS BEIWYHH
YTJIOB U PACCTOSTHUM.

O3HakoMJICHUE c JI0Ka3aTeIbCTBAMU TeopeM
CTEPEOMETPUN O B3AUMHOM PACITOJIOKECHUHU MPSIMBIX U
IIOCKOCTEM C UCIIOJIb30BAaHUEM BEKTOPOB
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4 YCJOBUS PEAJIM3ALIMA YYEBHOM JUCHUILJIAHBI

4.1 MaTepuajJibHO-TeXHUYECKOMY 00ecredeHHI0

Peanuzanus yueOHOW AUCHUILIMHBI OCYIIECTBIIETCS B yueOHOM KaOuHeTe
MaTeMATHKH.

O6GopynoBanne yueOHOro KaOMHeTA: MOCAT0OYHBIE MECTA MO KOJUYECTBY
oOyuJaromuxcs; 1ocka yueoHas — 1 mr.; HOyTOYK -1 1IT; MaKeThl FTEOMETPHUUECKUX
¢uryp; TemaTuyeckue CTEHAbl; HAOOp YEPTEKHBIX WHCTPYMEHTOB; MOPTPETHI
yUEHBIX-MaTEMAaTUKOB

4.2 UndopMmanuoHHoe odecriedeHue 00ydeHus
OcHOBHBIE HCTOYHHKH
1 bammakoB M.M1. Matematnka: Yueonuk aag CI1O. — M: Akanemus, 2020.
JlomoIHUTEIbHbI€ HCTOYHUKH

1. A.T. Mopakosuy, E. E. Tynbunnckas «Anredpa v Havaja aHajau3a.
KoutposnbsHbie paboTs». - M.: MHemo3uHa, 2007. — 62 c.

2. JIL.W. 3BaBuu, JI.A. namounuk, b.B. Ko3zymun «KoHTposnbHBIE U
npoBepouHbie padboTey. — M.: [Ipoda, 2003. — 160 c.

3. T. B. Konecuuxona, O. H. Konecuukos «Anredpa u Havana aHauza.
COopHUK 3agaHUi A TMOATOTOBKHM K MTOTOBOM aTTecTtanum». — M.: DK3aMeH,
2006. - 63 c.

4. WN. M. Ilerpymenko, B.W. Tlpoxopenko, B. ®. CadonoB «COopHUK
3a/1a4 1Mo ajredpe, TeoOMeTpUM M HavajgaM aHanu3a». — Cankt-IletepOypr, Mockaa,
Kpacnonap: Jlans, 2007. — 576 c.

NudpopmanuonHblie cpeacTea 00y4eHust

1. https://my.1september.ru/
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5 KOHTPOJIb M OHLEHKA PE3YJbBTATOB OCBOEHMUSA

YYEBHOM JUCIHUATIIMHBI

Koutposib M omeHka pe3ylbTaToB OCBOCHUS YUYEOHOM JUCIMIUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHCCCE ITPOBCACHUA
YCTHBIX OTBCTOB O6y‘IaIOHII/IXCH,

a00T, KOHTPOJIbHBIX pPadOT
9 9

CaMOCTOATCIIBHBIX
a TakKoKC

BBIITOJIHCHU A O6y‘—IaIOH_[I/IMI/IC$I JOMAIITHUX SaHaHHﬁ.

Pe3yabTaThl 00yueHHus (0CBOEHHbIE
yMeHHsl, YCBOEHHbIE 3HAHMS)

@opMbl 1 METOABI KOHTPOJIS
U OLIEHKH Pe3yJIbTaTOB
o0yueHust

Ymenusa:

HaXOJWUThb 3HAYCHUSI TPUTOHOMETPUYECKUX
BBIPAKECHUN HA OCHOBE OIIpEIEIICHU,
UCIOJIB3Ys PU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEICTBA, BBIIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, TPUMEHSS
(bopMyIIbl TPUTOHOMETPHH;

OpoHTaTBHBIN U
WHVMBHUAYaJIbHBINA OIPOC.
CamocrosiTenbHas padoTa.
Pemenne ynpaxxunenuii. Ouenka
p/0 — GpOHTAIBHBIN U
VHIMBUTyaJIbHBIN OMPOC BO
BpeMs ypoka. OueHka
pE3yJIbTATOB CAaMOCTOATEIBLHOM
paboTHI.

BBIYHCIIATHh 3HAUYCHUE (PYHKIIUU TI0 33JIaHHOMY
3HAUEHUIO  apryMEHTa TMpU  Pa3IHUYHBIX
criocobax 3agaHus GyHKIUU;

Pemenune ynpaxxaeHui.
[TucrMeHHast caMOCTOSITEIbHAS
pabora. OueHka p/o aHaIu3 U
OIIEHKA PEe3yJIbTATOB BHINIOJIHEHUS
CaMOCTOSITEIIbHON paOOTHI.

ONPENENSITh OCHOBHBIE CBOMCTBA YHCIIOBBIX
(GyHKUMNA, WIUTFOCTPUPOBATH UX HA rpaduKax;

[TocTpoenue rpadukos. Utenue
rpadukoB. OueHka p/o. AHaNIHU3 1
OTICHKA 3HAHWH NP BHITIOJHCHUN
YIPaKHEHUH.

CTpouTh Trpaduku u3y4deHHbIX (GyHKUMM, | [loctpoenue rpadukos. Urenue

WUTIOCTpUpOBaTh 1o rpaduky cBoiicTBa | rpadukoB. OneHka p/o. AHanIu3 u

AJIEMEHTAPHBIX (QYHKITH; OIleHKa YMEHHI paboTath ¢
rpaguKaMu.

UCIIONIb30BaTh  ToHATHE  QyHKMu g | CamocTosTenbHas padora.

OMHMCAHM M aHalIn3a 3aBucuMocted BennunH; | [loctpoenue u yteHue rpadukos

WCIIOJIb30BaTh NPHUOOPETCHHBIC 3HAHWUS U | IBWKCHUS, U3MEHEHUS

YMEHUSI B IPAKTHYECKOU MAEATEIBHOCTU W
MOBCEIHEBHOM KU3HU:

temriepatyp. Onenka p/o. Onenka
HAaBBIKOB PabOTHI C TpaduKamu.

JUISL  ONMHMCAaHUS C TOMOIIbIO  (DYHKIIMMA
Pa3IMYHBIX 3aBUCUMOCTEH, MIPEACTABICHUS UX
rpaduyuecku, HHTEpIpeTaIui rpadrKoB.

NuauBuyanbHbIA OnpocC.
OrueHka p/o — OIEHUTh HaBBIKU
YTeHUs TpadUKoB.

pemarb  MPOCTEUIINE TPUTOHOMETPUUECKUE
YpaBHEHUS, TPUTOHOMETPUUYECKUE YPABHEHUS,
CBOJSIIIMECS] K JMHEWHBIM U KBaJI[paTHBIM, a

CamocrosiTenpHas paboTa.
KontpoarHas padora. OreHka
p/0. AHaIu3 U OlleHKa
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TAKKC aHAJIOTMYHBIC HCPABCHCTBA U CUCTCMEI,

pEe3yNbTaTOB MUCHbMEHHBIX PaOOT.

ONMCHIBaTh B3aMMHOE PACIIOJIOKEHUE IIPSAMBIX
B IPOCTPAHCTBE, apPSYMEHMUpo8ams CE0U
cyaHcoenuss 06 3MomM pacnonoNHceHuu,

OpoHTaIBHBIN OIIPOC.
NuauBuyanbHbIA OMPOC.
OnueHka p/o — aHanu3 U OlICHKA
YCTHBIX OTBETOB 00YYaIOIINUXCSI.

aHaNM3UpOBaTh B MpoCTeHUX ciydasx | DpoHTanbHbIN onpoc. OLeHka
B3aMHOE  pacloyio)keHue  oOBEKTOB B | p/0. OLIEHUTh OTBETHI
IPOCTPAHCTBE; oOyJaronIuxcs.

OIHMCHIBATH B3aMMHOE pacnosioxenue | OpoHTanbHbINA OIPOC.
IJIOCKOCTEN B npocTpaHcTBe, | CamocTosTeNnbHas padoTa.

aApeyMeHmupo8ams C80U CYHCOeHUuss 00 2Mom
PACNON0JNCEHUU,

Onenka p/o

aHAJIM3UpOBaTh B  NIpoCcTEUIMNX  ciaydasx | DpoHTaIbHBINA OMpPOC.

B3aMMHOE€  paclojio)keHue  00beKTOB B | UHIMBUYaNIbHBIN OMpPOC.

MIPOCTPAHCTRBE; OueHuTh p/0 — OLEHUTh OTBETHI
00yYaroIIMXCsl.

HaxOJWTh  MPOU3ZBOJHBIE  DJIEMEHTApHBIX | PemeHue ynpaxHeHUH.

GyHKUHI; CamocrosTenbHas padoTa.

Kontponbhas pabora. Onenka
p/0. AHanu3 1 OlleHKa
MUCBMEHHBIX padoT.

UCIIOJIb30BaTh MPOU3BOJHYIO Uil W3Y4YCHHS
CBOMCTB (DYHKIIMIA U TOCTPOEHUS IPAPHUKOB;

@pOoHTAIIBHBIN OMPOC.
CamocTtodarenbHas padbora.
Onenka p/o. AHanIu3 U OIeHKa
OTBETOB M pabOT 00yYaIOLIUXCSl.

IIPUMEHSTh TPOU3BOJHYIO ISl TPOBEICHUS
NPUOJIMKEHHBIX BBIYMCICHUN, pellaTh 3a1a4u
IPUKIAJHOTO XapakTepa Ha HAXO0XKICHHE
HanOOJIbLIEr0 1 HAUMEHBIIErO 3HAUYCHHUS,;

UCITIOJIB30BATh npuoOpeTeHHbIE 3HAHUS
YMEHUS B IPAKTHYECKOW JEATEIBHOCTH M
NOBCEHEBHOM  KM3HU  JUIS:  PELLICHHUS
NPUKIAJAHBIX 33124, B TOM YHCJIE COLHAIBHO-
SKOHOMHUYECKUX U buznyecKux, Ha
HauOoNIbIIME U HAMMEHbIIWE 3HAYEHUs, Ha
Hax0XJIEHUE CKOPOCTH U YCKOPEHUS;

Pemenne npukiiaaHbix 3a1ay.
CamocTtosiTenbHas padbora.
Kontposnbnas padora. Ouenka
p/0 — OlLIEHKA YCTHBIX OTBETOB,
aHaJIM3 U OIICHKA MTUChbMEHHBIX
paboT oOyJaronuxcs.

pacmo3HaBaTh Ha 4YEPTEXKAaX U MOJETAX
MPOCTPAHCTBEHHbIE  (POPMBI;  COOTHOCHUTH
TpeXMepHbIe OOBEKTHl C WX OINHUCAHUIMH,
HN300paKEHUSIMU;

I/I306pa)KaTB OCHOBHBIC MHOI'OT'paHHUKHA

NuauBunyanbHbii 1
(bpOoHTaNBHEIH OIpoC,
MOCTPOEHUE N300paKEHU
MHOTOrpaHHUKOB. O11eHKa p/o.
Or1eHKa YCTHBIX OTBETOB, AaHAJIN3
U OIIEHKA MOCTPOEHUS
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M300paKEHUM.

BBIIIOJIHATE YEPTCIKHU 110 YCIOBUAM 3a/ay;

[Toctpoenue ueprexeit. OneHka
p/o. OLleHUTh MPAaBUILHOCTH U
KA4eCTBO YEPTEIKEH.

pemarh IUIAHUMETPUYECKUE MW IPOCTEUIINE
CTEPEOMETPUYECKUE 3a7a4d Ha HAXOXKICHUE

NunuBumyanpHas padoTa.
CamocrosTenpHas padoTa.

TEOMETPUYECKUX BenW4yuH (uH, yrios, | OneHka p/o. AHaIU3 U OIICHKA

ioniaen, 00beMoB); YCTHBIX OTBETOB M PE3yJIHTaTOB
pelIeHus 3a/1a4.

UCIIOJIb30BaTh npu pemienny | UTHAMBHUTyaIbHBIN OIIpOC.

CTEPEOMETPUIECKIX 3anau | @poHTanbHbIM onpoc. OneHka

INIAHUMCTPHYCCKHUC (1)aKTI>I N MCTOIbI,

p/o. OneHka OTBETOB
00yYaroIIMXCsl.

IIPOBOJAUTE OOKA34aTCJIBbHBIC PACCYXKICHHA B
XO0AC PCHICHUS 3aaa4,

Pemenue 3amayu. Ouenka p/o —
aHaJIM3 U OLICHKA PaCCyKICHUN
00yYaroIIMXCsl.

M300paxaTh KPYIJible T€Ja; BHIMOIHATh
YEPTEKU MO YCIOBUAM 33/1a4;

BrinosiHeHNE PUCYHKOB.
[Iposepka p/o. [IpoBeputhb
IPaBUIBHOCTD BBIOJTHEHUS
PUCYHKOB.

HCIIOJIB30BAaTh
CTCPCOMCTPHUYICCKUX
INIAHUMCTPHYCCKHUC (1)aKTI>I N MCTOIbI,

npu peneHun

3aJad

@poHTabHbIN onpoc. OneHka
p/0. O1IeHUTH OTBETHI
00yJarOIIMXCS

MPOBOAUTH JIOKA3aTEJIbHBIE PACCYXICHUS B
XOJI€ PEUICHHUs 3a/1a4;
UCIIOJB30BaTh TMPUOOPETCHHBIE 3HAHUS U
YMEHUSI B TMPAKTHYECKOW AEATEIBHOCTU H
MMOBCEIHEBHOM KU3HU:

NuauBuyanbHbIA OMPOC.
[TpoBepka p/o. O1IeHUTH OTBETHI
00yYarIINXCs

JUIS HCCIIETOBAHMS (MoOJeTMpOBaHMS)
HECJIO)KHBIX TPAKTUYECKUX CUTyallud Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOMCTB (UTyp;

CamocTrosiTenbHas padbora.
OrneHka p/o — OLICHUTh
PE3YJIbTAThI BBHITIOJTHEHUS
CaMOCTOSITEIIbHON paOOTHI.

BBIYUCIISITH 00BEMBI 151 IJIOIAN
IIOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEI IIPU
pPELIEHUH MPAKTUYECKUX 3a1ay, HCIIONb3Ys
Opy  HEOOXOAMMOCTH  CHPABOYHUKH U
BBIYMCIIMTEIIbHBIE YCTPOKCTBA,;

Pemenue 3amau. ®poHTAIBHBIN
onpoc. HauBuIyanbHbIi Onpoc.
OueHka p/o — OLEHUTh OTBETHI
oOy4Jarouuxcsi 1 pe3yiabTaThl
penieHus 3a1ay.

BBIUHC/IATH B MPOCTEHIITUX CAyYasX IIOMan
¥ 00bEMBI C HCIIOJIb30BAHUEM OIPEICIICHHOTO
UHTErpaa;

Pemenue 3amau. [Ipoepka p/o —
aHaJIU3 U OIICHKA PEIICHUS 3a/1a4.

HaXOJWUTb 3HAYCHUA KOPHA, CTCIICHU,

CamocrosiTenpHas paboTa.
OreHka p/o — MPOBEPHUTH U
OIICHUTH CAMOCTOSTEIHHBIC
paboTHI.

BBITIOJIHATH MPEe00OpPa30BaHUsI BRIPAXKEHUH,

@pOHTAIBHBIN ONPOC.
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npuMeHsisi (GOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBAMHM CTEIICHEH

NuauBuyanbHbIA OMpoC.
Pemenue 3amau. [Ipoepka p/o —
OIIEHUTb OTBETHI 00YUAIOIINXCS.
AHanu3 1 OIIEHKa Pe3yJIbTaTOB
pelIeHus 3aja4.

pemaTsb NOKa3aTCJIbHBIC YPABHCHUA,
CBOIAIIIHUECA K JIMHEHHBIM U KBaJIpaTHbIM, a
TAKKC aHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI,

@poHTANBHBIN OIPOC.
CamocrosiTenpHas paboTa.
[TpoBepka p/o — aHANMM3 U OLIEHKA
pe3yIbTATOB MHUCEMEHHBIX PadoT.

HAXOJUTh 3HAUCHUS JJorapupMa Ha OCHOBE
ONPEAEIICHHUS], UCIIOJB3Ysl IIPU
HEO0OXOIMMOCTH UHCTPYMEHTAJIbHbIE
CpPEIICTBA; MOJIb30BATHCS MPUOTMHKEHHON
OLICHKOM ITpU IIPAKTUYECKUX pacyuerax;

@pOoHTANBHBIN OIPOC.
NuauBuyanbHbIA OMPOC.
CamocTtosTenpHas padbora.
[IpoBepka p/o — aHaIU3 U OLICHKA
Ka4yeCTBa BBINOJIHECHUS
MMCHbMEHHBIX padoT, OLICHKA
YCTHBIX OTBETOB.

BBINIOJIHATH PE0OPa30BaHUS BBIPAKEHUH,
npuMeHss (OpPMyJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU JIOTapU(PMOB;

Pemenune ynpaxneHui.
@poHTanbHbIN onpoc. [Iposepka
p/0. OLIEHUTH YCTHBIE OTBETHI U
aHaJIU3 U OIICHKA Pe3yJIbTaTOB
MMCbMEHHBIX paloT.

pemarth JiorapumMudeckue ypaBHeHHUS,
CBOJISIIIIMECS K JIMHEHHBIM U KBaJAPATHBIM, a
TaKXe€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI,

®poHTanbHbIN onpoc. Pemenne
ynpaxkHenuil. CamocTosTepHas
pabota. KontposnbsHas pabora.
IIpoBepka p/o — OIICHUTH OTBETHI
U TUCBMEHHBIE Pa0OTHI.

pemarb NpocTerre KOMOMHATOPHBIE 3aauu
METOOM nepedopa, a TaKXe c
UCITIOJIb30BAHUEM M3BECTHBIX (HOPMYJT;

@poHTaNbHBIN Onpoc. Pemenne
ynpaxHeHnd. OLieHKa OTBETOB U
pPEe3yJIbTaTOB PELICHUS
YIPaKHEHUH.

BBIYUCIISITH B MPOCTEUIIINX CITy4asix
BEPOSITHOCTH COOBITHII Ha OCHOBE MOJCYETa
YUCIla UCXO/I0B;

HCIIOJB30BaTh IPUOOPETCHHBIC 3HAHHUSA U
YMEHUSI B TMPAKTHYECKOU JEATEIBHOCTH U
MOBCETHEBHON KU3HU:

Pemenune ynpaxneHui.
@pOoHTAIBHBIN ONPOC.
NuauBuyanbHbIA OMPOC.
IIpoBepka p/o — OIICHUTH OTBETHI
00yJaronmxcs.

ML aHalIn3a PCaJIbHBIX YHCIIOBBIX JdHHBIX,

Urenue nuarpamm, rpaduKoB.

NPEACTAaBICHHBIX B BuUje  auarpamu, | [IpoBepka p/o. OLleHUTH OTBETHI
rpauKOB; 00yJaronmxcs.

aHanu3a  wHbOpMamMH  cratuctudeckoro | @poHTtansHbI onpoc. [IpoBepka
Xapakrepa. p/0. O1IeHUTH OTBETHI

00yYarOIIMXCs.
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