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[TOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamma o001meoOpazoBaTebHON y4eOHOUW auciuIuimHa «MaTtemaTtukay
npeaHa3HaueHa sl U3YYeHUSI MaTeMaTHKH B IPO(ecCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3a-
musix CIIO, peanmsyromux o0pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro oOmero odpa3oBaHUS B
npezenax OCBOCHHMsS OCHOBHOW MpodeccHOHAIbHOM oOpa3zoBarenbHOil mporpammbl  CITO
(OINOII CITO) na 6a3e 0OCHOBHOTO 0011I€ro 00pa30BaHMs MPH MOATOTOBKE KBAIU(DUITUPOBAHHBIX
pabouux, CIIy)KalluX U CIEeHUAINCTOB CPEHETO 3BEHA.

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBaHuit ®I'OC cpemnero obmero 06-
pa3oBaHMs, MPEIBABISIEMBIX K CTPYKTYpE, COICPKAHUIO U pe3yiIbTaTaM OCBOCHHS Y4EOHOM
quctumuinHel «MatemaTtukay, [lpukaza Munooprayku Poccun ot 29.06.2017 Ne613 «O BHece-
Huu u3meHeHuid B ®I'OC cpeanero oOuiero oOpazoBaHus», U B COOTBETCTBUU ¢ Pekomenna-
LUSIMU 110 OPTaHU3alUH MTOJYYEHUsS] CPEAHEro o0mero oopa3oBaHus B Mpeiesiax OCBOCHUS 00-
pa30BaTENbHBIX MPOTPAMM CPEIHEro NpoecCHOHANLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
obmiero o0pa3oBaHUs ¢ y4yeToM TpeOoBaHMid (hefepalibHBIX TOCYIapCTBEHHBIX 00pa3oBaTeilb-
HBIX CTAH/JIAapPTOB M MOJIy4aeMoil Mpodeccuu UiH CIEHaIbHOCTH CPETHET0 MPO(HeCcCHOHAIEHOTO
oOpazoBanus (muckMo JlemaprameHTa rocyaapCTBEHHOM MOJIUTUKHU B chepe MOATOTOBKH pado-
upx kaapoB u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259), npumMepHO# porpamMmel
y4eOHON JUCIUTUIMHBI « MaTeMaTuka.

Coneprxanue mporpaMMbl «MaremMaTrkay HalpaBlIeHO Ha JOCTIKEHUE CIIeTYFOIINX
Lesei:

o obecneueHust CPOPMHUPOBAHHOCTH MPEICTABIECHUHN O COLMATIBHBIX, KYJIbTYPHBIX U HCTO-
pudeckux (pakTopax CTAaHOBJICHUS MATEMATHKH;

o obecnieueHUs] CPOPMHPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U MaTEMAaTHIECKO-
IO MBIIIICHHS;

o OecrneyeHuss CHOPMHUPOBAHHOCTH YMEHHMI IPUMEHSTH MOJyYeHHbIE 3HAHUS TP periie-
HUW Pa3InYHbBIX 337a4;

o obecnieueHns] CHOPMHPOBAHHOCTH MPEICTABICHUI O MaTEMAaTHKE KaK YacTh o0re-
4eJI0BEYECKOM KYJIbTYpPbI, YHUBEPCAJIHHOM SI3bIKE HAYKH, MO3BOJISIOIIEM ONUCHIBATh U
U3y4yaTh peajibHbIE MPOLIECCHI U SIBICHHUS.

Pabouas mporpamma y4ueOHOM IuCHUIUIMHBI «MaTteMaTuka» yTOYHSIET COJep)KaHue y4yeOHOro
MaTepuala, MOCIeIOBATEeIbHOCTh €r0 M3YUeHHsI, pachpeeieHue y4eOHbIX YacoB, YUHTHIBAS
cneun(uKy mporpamm MOArOTOBKY KBATH(PUIMPOBAHHBIX Pa0OUYMNX, CIyKAIIUX U CIIEHHUATUCTOB

CPEIHEro 3BeHa, OCBAaMBAEMOM MPO(ECCHH WK CIEIUATBHOCTH.



OBIIAS XAPAKTEPUCTUKA YUYEBHO! JJUCLUITJINHbI
«MaremaTtuka»

MaremaTrka sBisercs (yHIAMEHTAIBHOW 0O0IIe0o0pa30BaTeNbHONW AUCIHHUILUIMHON €O
CJIO)KMBLIMMCS YCTOMYMBBIM COJIEpKAaHMEM M OOIIMMHU TpeOOBAHUSAMH K MOATOTOBKE 00ydaro-
IIUXCSL.

B npodeccuonanbHbIXx 00pa3oBaTeNbHBIX OPraHU3AlMAX, PEATH3YIOUIMX 00pa3oBaTeilb-
HYI0 IIpOorpaMMy cpenHero obmero oodpasoBanus B npezaenax ocsoeHus OIIOII CIIO na 6a3e
OCHOBHOTI'0 00111€r0 00pa30BaHus, U3y4eHUE MAaTEMaTUKH UMEET CBOM OCOOEHHOCTH B 3aBUCHMO-
cTH OT npodust NpodecCHOHATLHOTO 00pa30BaHMS.

ITpu ocBoenun cneuuanbHocTed CIIO TEXHMYECKOrO M COLMAIBHO-3KOHOMHUYECKOTO
npoduiiel, MaremaTuka usydaercs 0osee yriayOsieHHO, Kak poduibHas ydeOHas TUCIMILIMHA,
YUUTBIBAIOIIAs CHENM(PUKY OCBAaUBAEMBIX CHEILIMATbHOCTEH.

DTO BBIpaXKaeTCs 4epe3 cojaepkaHue OOy4YeHHs, KOJIWYECTBO YaCOB, BBIIETSEMBIX Ha
U3y4eHHE OTACIBHBIX TEM IPOTPAMMBI, TIIYOMHY WX OCBOCHHS CTYACHTaMH, uyepe3 00beM U Xa-
paKTep MPaKTUUECKUX 3aHATHH.

OO0uye nenu u3ydyeHus MaTeMaTUKU TPAJULMOHHO PEalTn3yIOTCsl B YEThIPEX HalpaBlie-
HUSIX - 00lee mpeacTaBiaeHue o0 uaesax U MeToAax MaTeMaTUKU, MHTEJUIEKTyalIbHOE Pa3BUTHE,
OBJIaJICHNE HEOOXOMMbIMU KOHKPETHBIMU 3HAHUSIMU M YMEHUSIMH, BOCIIMTATEIbHOE BO3ACHUCT-
BHE.

[Tpodunnzanus nenelt MareMaTH4ecKoro oopa3oBaHus OTpakaeTcs Ha BIOOpE MPUOpPHU-
TETOB B OpraHM3alluu yueOHO! J1eATeNbHOCTH oOydaromuxcs. s TEXHUYECKOTo U COLUaJIbHO-
HKOHOMUYECKOT0 Mpoduiel npodeccuoHaIbHOro 00pa3oBaHus BEIOOp Lieel npeaycMaTpruBaeT
YCUJIEHHE U paclIMpeHHe MPUKIATHOrO XapaKTepa U3y4eHUs: MaTeMAaTUKY; TPEUMYILECTBEHHOM
OpPHUEHTAIUH Ha alTOPUTMHUYECKUI CTUIIb TO3HABATENBHOM 1A TETbHOCTH.

N3yuenne MareMaTuku Kak MpopuiIbHOM 001ieo0pa3oBaTeIbHON yueOHOW UCITUTUIHHBI,
yUHThIBaroNIen crnenuuky ocBauBaeMbIX cTyaeHTamu cnenuansHoctel CIIO, oOecnieunBaercs:

— BbIOOPOM PA3TUYHBIX MOAXO0/I0B K BBEIEHUIO OCHOBHBIX MOHATHH
— (dopMHUpOBaHMEM CHUCTEMbI Y4eOHBIX 3aJaHui, obecreunBaonmx 3h(HEeKTUuBHOE OCyIIle-

CTBJICHHE BBIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

— oOoraieHueM CHeKTpa CTuield y4eOHOW AeATeNbHOCTH 3a CUeT COIVIACOBAHMSA C BENY-

HIUMH JeSTEIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOPAHHOM CIIEUaIbHOCTH.

[TpodunpHas cocTapistonas oTpaxxaercs B TpeOOBAHUAX K MOATOTOBKE 00yYarONInXcs B
YacTu:

— oOmiel cucTeMbl 3HaHMUH: colepKaTeIbHbIE IPUMEPBI MCIIOJIb30BaHHSI MaTEMAaTHYECKUX

uiel 1 METOJI0B B PO ECCUOHATBHOM 1A TEbHOCTH;



— yYMEHWil: pa3nuuue B ypoBHE TPeOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

— TPAaKTUYECKOTO HCIOIBb30BAHUS MPUOOPETEHHBIX 3HAHWM M YMEHMN: WHIUBHIYaIHHOTO
y4eOHOr0o OIbITa B MOCTPOCHUU MATEeMaTUYECKUX MoOJelieil, BBIOJHEHUU HCCIIEA0Ba-
TENbCKUX ITPOEKTOB.

Coneprxanue y4eOHOW TUCIUILTUHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMH COZEP-
KaTeIbHBIMH JJMHUSAMU O0Y4YECHUSI MaTeMaTHKe:

- anreOpandeckas JMHMSA, BKJIIOYAIOLIAs CUCTEMATH3alMIO CBEJCHUH O 4YMCIAX;
U3y4eHHE HOBBIX U 0000lIeHNEe paHee U3yUCHHbIX onepauuii (BO3BEACHUE B CTENEHb, U3BIICYE-
HHUE KOPHsI, Jorapu(pMHpPOBaHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC M 00OpaTHbIE K HUM); U3Y-
YEHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKECHUN U (DOPMYJI; COBEPIICHCTBOBAHUE NIPAKTUIECKUX Ha-
BBIKOB M BBIUYMCIUTEILHOW KYJIBTYphI, PAaCIIMPEHHE M COBEPIICHCTBOBAHUE AITreOpandecKoro
anmnapara, c(OpMUPOBAaHHOTO B OCHOBHOM ILIKOJIE, U €r0 IPUMEHEHHE K PELICHUI0 MaTeMaTuye-
CKHX W NPUKJIAJHBIX 33]1a4;

- TEOPETUKO-(PYHKIMOHATBbHAS JINHUS, BKIIOYAOMAas CHCTEMATH3AMI0 U PaCIIu-
peHHe cBeleHH 0 (YHKIHAX, COBEPIICHCTBOBAHHE T'PaQUUECKUX YMEHHI; 3HAKOMCTBO C OC-
HOBHBIMM UJESIMU U METOJaMHU MaTeMaTHYEeCKOI'o aHalu3a B 00beMe, MO3BOJISIOIIEM HCCIeN0-
BaTh 3J€MEHTapHble (YHKIMU U pellaTh MpocTeiiine reoMeTpudeckue, GU3ndeckue u apyrue
IIPUKIIAIHBIE 33]1a4H;

- JIMHUS ypaBHEHUN U HEPaBEHCTB, OCHOBAHHAs HA MOCTPOCHUU U HUCCIIEIOBAHUU
MaTeMaTHUYECKUX MOJIENIEeH, epeceKaroIascs ¢ anredpanyeckoil 1 TeopeTUKo-(yHKIIMOHATILHON
JUHUSMH U BKIJIIOYAIOIAsl pa3BUTHE M COBEPIICHCTBOBAHHE TEXHHUKH aJlreOpandeckux mpeodpa-
30BaHU JUIsl pelieHus] ypaBHEHUH, HEPaBEHCTB M CUCTEM; (pOpMUpPOBaHUE CIIOCOOHOCTU CTPO-
UTh U HMCCIEN0BATh MPOCTEHIINE MaTEMaTUYECKUE MOJENHU MPHU PEIICHUU MPUKIAJAHBIX 3ajad,
3a/1a4 U3 CMEKHBIX U CEUaJIbHBIX IUCLUIUINH;

- reOMETpUUYECKasl JTMHUS, BKIIOYAIOIIas HaIJIAHbIE NPEACTABIEHUS O MPOCTPaH-
CTBEHHBIX (PUIypax M M3Y4YE€HUE UX CBOWCTB, (POPMHPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUsI, pa3BUTHE CITIOCOOOB T€OMETPUUYECKUX U3MEPEHHH, KOOPAUHATHOTO U BEKTOPHOIO
METOJIOB JIJIsl pELIeHHs] MATEMaTUUYECKUX U MPUKIIAIHBIX 3a/1a4;

- CTOXaCTHYECKasi JMHMSA, OCHOBAaHHAs HAa PA3BUTUM KOMOWHATOPHBIX YMEHHH,
IIPEJICTABICHUNA O BEPOSITHOCTHO-CTATUCTUUECKHUX 3aKOHOMEPHOCTSX OKPY’KAIOLIET0 MUPA.

B tematnueckoM miane paboueit mporpaMMbl y4eOHBIH MaTepuall IpeaCcTaBiIeH B popme
YepeaYIOIIErocsl Pa3BepThIBAHUS OCHOBHBIX COJEpXKaTeIbHbIX JUHUN (anredpandeckas, Teope-
TUKO-(DYHKIIMOHAJIbHAs!, ypaBHEHUH U HEPABEHCTB, F€OMETPUYECKasi, CTOXaCTHYeCKasl), 4To IO-
3BOJISIET TMOKO HCIIOJIb30BaTh MX PACIOJIO0KEHHUE U B3aUMOCBS3b, COCTABIATh PaOOYMiA KaJleH-

JApHBIN IJ1aH, MO-pasHOMY uepenys yuyeOHble TeMbl (TJaBbl yueOHMKA), YYUTHIBAs MPOQHIb



npodeCCHOHAIBHOTO 00pa3oBaHus, crnenuduky ocBamBaemon crenuanbHoctu CIIO, rimyouny
HN3YUCHUA MaTCpuaja, YypOBCHb NIOATOTOBKU CTYACHTOB IO MATCMATUKC.

Nzydenne oOmieoOpazoBarenbHON y4eOHON MUCIUIUIMHBI «MareMaThuka» 3aBepliacTcs
MIOJIBE/ICHUEM MTOTOB B (pOPME K3aMEHA B PaMKax MPOMEKYTOYHOW aTTECTAIlMH CTYICHTOB B

nporecce ocBoeHus ocHoBHOM OIT CIIO ¢ monyueHuem cpeaHero oomero oopa3oBaHusI.

MECTO YUYEBEHOU JUCIHUIUIVHBI B VUEEHOM IJIAHE

VYyeOHas aucuumimHa «MaremaTtukay SBISETCS Y4eOHBIM IMPEAMETOM 00s3aTenbHON
npeaMeTHou oomactu «Matematuka u uHpopmarukay OI'OC cpeanero odmiero oopa3oBaHus.

VYyeOHas nucruruinHa «Marematukay uzydaercs B o01ieo0pa3oBaTeIbHOM LUKIIE yueO-
Horo mana OITOIT CITO na 6a3e ocHOBHOTO 00mIETO 0Opa30BaHUS C MOJyYEHHEM CPEIHEro
o6rrero oopazosanus (ITTICC3).

B y4eOnpix manax [ITICC3 y4yeOnas aucuurummHa «MaTemMaTnka» BXOAUT B COCTaB 00-
X 0011e00pa30BaTENbHBIX YUCOHBIX TUCIUILINH, ((OPMHUPYEMBbIX U3 00s3aTEIbHBIX MPEIMET-
HbIX obnacteit ®I'OC cpennero obmiero oopasoBanus, ms crenuanbHocTed CIIO cooTBeTcT-

ByIOIIero npoduis mpodecCuoHaTLHOTr0 00pa30BaHusI.

PE3VJIbTATBI OCBOEHU S YUEBHO! JJUCLIUTIIMHbI

OcBoeHne conep)kaHus yueOHOU AMCHMILTUHBI «MareMaTHKa» 00ecrednBaeT JOCTHKE-
HUE CTYJIEHTAMH CIEAYIOUIUX Pe3yIbTaTOB.

JUYHOCHIHBIX

. c(hOpMHUPOBAHHOCTh TPEJICTABICHUNH O MaTeMaTHUKE KaK YHUBEPCAIHHOM SI3BIKE
HAyKH, CPEJICTBE MOJICTTUPOBAHUS SIBIICHUN U TIPOLIECCOB, 00 UEAX U METOJ/IaX MAaTEMATUKH;

. MMOHMMAaHHWE 3HAYMMOCTH MATEMATUKU Ui HAyYHO-TEXHUYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIIEHUSI K MAaTEMAaTHKE KaK K YaCTH OOIIEYeIOBEYECKON KYIbTYpPhI Ue-
pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHSI MATEMATUKH, YBOTIOLIMEN MaTEMaTUYECKUX HJICH;

. pa3BUTHE JIOTUYECKOTO MBINUJICHUS, MPOCTPAHCTBEHHOTO BOOOpAXEHUs, ajro-
PUTMUYECKON KYJIbTYpPHl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMMOM ISl OyIyIIen
npohecCHOHANBEHOM e TeNbHOCTH, JUIS TPOJOJKEHHSI 00pa30BaHus U caMO00pa30BaHus;

. OBJIaJICHHE MAaTEMaTHUYEeCKUMH 3HAHUSMU U YMEHHSIMH, HEOOXOTUMBIMU B TIOBCE-
JTHEBHOM JKM3HM, ISl OCBOCHHSI CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCUUIUIMH U JAUCUUIUIMH
Mpo)eCCHOHAIBHOTO IHMKJIA, JIJIS TOJydeHHs 00pa3oBaHusl B 00JIacTAX, HE TPEOYIOMUX yriyo-

JICHHOM MaTeMaTH4eCKOI MOATrOTOBKH;



. TOTOBHOCTbH M CTIIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUH BCEH JKU3HM, CO3HATEIHPHOE OTHOIICHHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK yCIo-

BUIO YCTICIITHOW MPOQECCHOHAITBHOMN 1 0OIIECTBEHHOM NEATEIHOCTH;

. TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUECKONH M OTBETCTBEHHOMU
JeSITEIIbHOCTH;
. TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B 00pa-

30BaTeIbHON, OOIIECTBEHHO IMOJIE3HON, yU4eOHO-UCCIIeI0BATEILCKON, IPOSKTHOW U APYTrUX BU-
JlaxX JIeSATEIIbHOCTH,

. OTHOIIIEHHWE K MPO(PECCHOHAIBHON NEATEIbHOCTH KaK BO3MOXXHOCTH YYacTHsS B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIEeM;

MemanpeomMemHbix:

| YMEHHE CAMOCTOSITEIbHO ONPEEIISATh LETU ACSITEIIbHOCTH U
COCTABJIATH IUIAHBI JEATEILHOCTH; CAMOCTOSITEILHO OCYIIECTBISATh, KOHTPOIUPOBATh U KOPPEK-
TUPOBATH JEATEIHLHOCTD; UCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHUS MOCTaBJICH-
HBIX IeJIel U peau3aliii IJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3IMUHBIX
CUTYaIUsX;

[ ] YMEHHE NMPOJYKTUBHO OOINAThCA UM B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3UIMU IPYTUX YYaCTHUKOB JIEATEIbHOCTH, 3(P(HEKTUBHO pa3pe-
1aTh KOH(MIUKTHI,

[ | BJIaJICHUE HABBIKAMU MO3HABATEIBHOM, yUeOHO-MCCIIeI0BATEILCKONU U MPOSKTHOM
JIeSTeTbHOCTH, HABBIKAMHU Pa3peIlieHus MpooIieM; ClIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIb-
HOMY TOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 33]a4, MPUMEHEHHUIO Pa3IMYHBIX METOOB TO-
3HAHUS;

[ TOTOBHOCT M CIIOCOOHOCTh K  CAaMOCTOSTENbHOM  WH(GOPMAIMOHHO-
MO3HABATEJIbHON JCATEIHHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCSA B PA3TUYHBIX HCTOYHUKAX
nH(popMaIuy, KPUTHYECKH OICHWUBATh W HHTEPIPETHPOBATH HHGOPMAIHIO, TOTydaeMyl U3
pPa3IMYHBIX UCTOYHUKOB;

[ BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JJOTUYHO M TOYHO M3Jararhb
CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

[ BJIaJICHUE HABBIKAMH MMO3HABATEIHHON pe(IeKCUU KaK OCO3HAHHS COBEPIIAEMbIX
JIEHCTBHUI M MBICTUTEIHHBIX MTPOIIECCOB, X PE3YJIbTaTOB U OCHOBAHWMN, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB UX JOCTHXKCHHUS;

[ [[EICYCTPEMJICHHOCTh B MOUCKaX WM MPUHSATHU PEUICHHUH, COOOPa3UTENbHOCTh U
WHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUH; CITIOCOOHOCTh BOCIIPUHUMATH Kpa-

COTY Y TapPMOHHIO MHPA,



npeomemHmuix:

. c(hOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK 4acTH MUPOBOW KYJIbTY-
pPBL M O MECTE MAaTEMATHKU B COBPEMEHHOW IUBWIIM3AIIMH, O CIIOCO0aX OMHCAHUS Ha MaTeMaTH-
YECKOM SI3BIKE SIBJICHUN PEaTbHOTO MUPA;

. c(OPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHKEUYECKUX MOHSITUAX KaK O BaX-
HEHIINX MaTeMaTHYeCKUX MOJENSAX, MO3BOJSIONIMX OMKUCHIBATh U M3Yy4aTh pa3HbIE MPOLECCH U
SIBJICHHS; TOHUMaHUE BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOSHUSI MAaTEMAaTUYECKUX TEOPHii;

. BJIAJICHUE METOJIaMU J0KAa3aTeIbCTB U AJITOPUTMOB PEILICHUSI, YMEHUE UX TIPUMeE-
HSTh, IPOBOJIUTH JI0Ka3aTeIbHbIC PACCYKICHUS B XOJI€ PEIICHU 3a/1a4;

. BJIa/ICHUE CTAaHJAPTHBIMU IPUEMaMU PELICHUS PallMOHATBHBIX U
UPPALMOHATIBHBIX, TOKa3aTeNbHbIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUH H Hepa-
BEHCTB, UX CUCTEM; UCIIOIH30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MMPOTPAMM, B TOM 4YHUCJE
JUTSl TIOMCKA MTYTH PEIICHUS U WIUTIOCTPALIMK PEIICHUS
YpaBHEHUU ¥ HEPABEHCTB,;

. c(OPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MATEMaTHYECKOTO
aHaJM3a U WX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTEePU30BaTh MOBEICHUE (DYHKITUH, UCTIOJb-
30BaHUE TOJIYUCHHBIX 3HAHUM JJIS1 OTIMCAHMS M aHAJIM3a pPeajbHbIX 3aBUCUMOCTEH;

. BJIaJICHUE OCHOBHBIMHU MOHSTHUSIMHU O IIOCKUX M MPOCTPAHCTBEHHBIX I€OMETpHUYE-
CKUX (QUrypax, uX OCHOBHBIX CBOMCTBax; COPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH Ha YepTe-
KaxX, MOJEINSAX U B pealbHOM MUPE TeoMeTpudeckue (pUrypsl; mpuMeHEeHUE U3YUEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyn s pelIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4d ¢ MpaKTuye-
CKHM COJIEp>)KaHHEM;

. c(hOpMHUPOBAHHOCTH MPEACTABIECHUI O MpoIeccax U SBICHUSIX, HMEIOIIUX BEPO-
ATHOCTHBIH XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUSAX IJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHUM HAXOJHWTHh U OIICHUBATH BEPOSITHOCTH
HACTYTUICHHS] COOBITUM B MTPOCTEHUIINX MPAKTHUYCCKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTHKU
CIIy4alHBIX BEJIMYUH;

. BIIQJICHUE HABBIKAMHM MCIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpU

pCUICHUHU 3a/1a4.

COJIEP’)KAHUE YYEBHOM JUCLIUITJIMHEI

BBenenue
MaremaTHka B HayKe, TEXHUKE, YJKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJOTHIX U MPaKTUYECKOH

nesTenbHOCTH. Llenu u 3ajaun n3ydeHust MaTeMaTuKy Ipu ocBoeHuu crienuanbHocTeil CIIO.



AJITEBPA
Pa3BuTHe NOHATHA 0 UHCTIe
HCHBIC " pallMOHAJIBHBIC YHCJIA. I[eﬁCTBHTeHBHLIe qucila. HpI/I6HI/DKeHHBI€ BBIYNCIICHUS.
KommekcHbie uncna.
Kopuu, crenenu u jjorapudgmbi

Kopuu u crenenu. KopHu HaTypanbHOI CTeneHM M3 4Mcla U UX cBoiicTBa. CTENEHM C

palMOHAIBHBIMUA TOKA3aTeNsIMU, UX cBoWCTBa. CTENEHM C ACHCTBUTEIBHBIMH TOKA3ATEISIMH.
CBOIiCTBa CTENEHU C JCHCTBUTEILHLIM IOKA3aTEIEM.

Jlorapudwm. Jlorapudm uncnaa. OcHoBHOE JiorapupMudeckoe TOKACCTBO. JlecaTuunble U

HaTypayibHble Jorapudmsl. IlpaBuna neiictBuil ¢ norapudmamu. Ilepexon k HOBOMy OCHOBa-
HUIO.

[IpeobpazoBanue anreOpanueckux BoipakeHUH. [IpeoOpa3oBaHue palmoHaNbHBIX, UPpa-

[IMOHAJIbHBIX CTENCHHBIX, [I0KA3aTEJIbHBIX U JOrapU(PMHUUECKUX BbIPAKECHUI.

Ilpakmuueckue 3anamus:

Apudmernueckue IEHCTBUS HAJ YUCIAMU, HAXOXACHHUE NMPUOIMKEHHbBIX 3HAUEHUHN Be-
JUYUH ¥ TOTpeIIHOCTeN BhIYMCICHUN (aOCOMIOTHOW U OTHOCHUTENBHOM), CPAaBHEHHE YUCIOBBIX
BBIPAKECHUI.

Brruucnenue u cpaBHeHUE KOPHEN. BrInonHEeHne pacyeToB ¢ pajuKaiamu.

Pemienne uppanmoHanbHbBIX ypaBHeHMH. HaxokaeHue 3Ha4eHM CTENneHed ¢ panuo-
HaJIbHBIMU TTOKa3aTensiMu. CpaBHeHue cteneHeil. [IpeoGpa3oBaHus BeIpakeHUH, coepiKaliux
creneHu. Pemenue nokasarenbHbIX YPaBHEHUN.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3nauenuii jorapugma 1no npousBoibHOMY ocHoBaHHIO. [lepexon ot ogHO-
ro OCHOBaHHUSA K Apyromy. Beruucnenue u cpaBHenue norapudmos. JlorapupmupoBanue u mo-
TEHLIUPOBAHUE BBIPAKECHUM.

[TpuOnkeHHbIe BBIYMCIEHUS U PELICHUs TPUKIAIHBIX 3a/ad.

Pemenue norapudmuyueckux ypaBHEHHH.

OCHOBBI TPUTTOHOMETPUU

OcHoBHbIe TOHATHS. PannanHas mepa yria. BpamarenbsHoe aBuxkenne. CHHYC, KOCUHYC,

TaHI'€HC U KOTAaHI'CHC YHuCJia.

OcHoBHbIE TpUrOHOMETpHUYeckHe ToxaecTBa. Dopmynsl puBeacHus. Popmyssl Cloxe-
Hus. @opmynsl yaBoeHus: @opmysisl mosoBHHHOTO yria._IIpeobpa3oBanus MpoCTEHIIUX TPUTO-

HOMETpHUYECKHNX BbIpakeHuM. [IpeobpazoBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIMN B Mpo-



U3BeJICHUE U MPOM3BEICHHUS B CYMMY. BripaxkeHne TpUroHOMeTpHuecKux (yHKIIMI uepe3 TaH-
IEHC TIOJIOBUHHOTO apryMEHTA.

TpUroHOMETPUYECKUE YPABHEHUs M HEpaBeHCTBA. [Ipocreiiine TpUroHOMETpUYECKUe

ypaBHeHus. [IpocTeiiine TpuroHoMeTpuyecKue HepaBeHCTRA.

OO6patHbie TpUroHoMeTpudeckue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus:

PanuanHblii METOT MI3MEPEHHUSI YTIIOB BPALLlEHUs U CBSI3b C IPalyCHON MEpOi.

OcCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA, (DOPMYIIBI CIOXKEHUS, YIBOCHUS, IIpeodpa-
30BaHUE CyMMBbI TPUTOHOMETpUYECKUX (YHKIIMI B IPOU3BeIeHUE, TPeoOpa3oBaHue MpOu3Beie-
HUS TPUTOHOMETpUYecKuX GyHKIui B cymmy [Ipocrelinme TpuroHoMeTpudeckie ypaBHEHUS U
HEPaBEHCTBA.

OO6patHbie TpUrOHOMETpHUUYECKre (YHKIUU: apKCHHYC, apKKOCHHYC, apKTaHTE€HC.

®YHKILWH, X CBOMCTBA U T'PADOUKU

Oyukuuu. O65acTh ONpee’eHus U MHOKECTBO 3HaueHui; rpaduk (QyHKIUU, MMO-

cTpoeHue rpadukoB QyHKINH, 3aIlaHHBIX PA3IMYHBIMH CIIOCOOaMHU.

CpolicTBa (DYHKIIMH: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, MEPHO-
TUYHOCTh. [IpoMexyTKu Bo3pacTaHus U yObIBaHUS, HAMOOJbIIEe U HAUMEHbIIIee 3HaYeHUs, TOY-
KU 3KcTpemyMma. I'paduueckas untepnperanus. [Ipumepsl (yHKIMOHATBHBIX 3aBUCUMOCTEH B
peaIbHBIX Mpoleccax U SBICHUAX. ApudMernueckue onepauuu HaJl QyHKuusMu. CroxHas
¢byHkus (komnosunus). [IoHsTHE O HENPEPBIBHOCTH (PYHKIIMH.

Ob6parnble QyHkimu. OOnacTe ompeneneHuss U o0NacTh 3HAUYEHU 0OpaTHOM

¢bynkuuu. I'paduk oOpaTtHON HyHKIMH.

CreneHHble, IOKa3aTeNbHbIC, JJoTapuMudeckre u Tpuronomerpudeckue Gpynkmun. O6-
paTHBIC TPUTOHOMETPHUYECKHE ()YHKIIHH.

Onpenenenus GyHKIMNA, UX CBOHCTBA U TpaUKH.

HDCO6Da3OBaHI/I$I FDad)I/IKOB. HapaJIJ'ICJIBHHﬁ NEepeHOC, CUMMCTPHUA OTHOCHUTCIBHO

ocend KOOpAUHAT U CUMMCETPHS OTHOCHUTECIIbHO HadaJla KOOpAWHAT, CAMMETPUSA OTHOCHUTECIIBHO
PSIMOH Y = X, pacTsDKEHHE U CIKaTHE BIOJb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamusn:

[Tpumepsl 3aBUCUMOCTEH MKy MEPEMEHHBIMU B PEAbHBIX MPOIECCaX M3 CMEKHBIX
nucturiuH. Onpenenenue GyHkumid. [Toctpoenne u urenue rpaduxoB ¢ynkiui. Mecnemo-

Banne (yHkuuu. CBOMCTBA JMHEHHOM, KBaJAPAaTUIHOW, KYCOUHO-TMHEHHON W NPOOHO - JIH-



HeriHoOM (yHKkumii. HenpepriBHbIe 1 ieprognyeckue GyHkiuu. CBoiicTBa U Tpadyiku cCUHYCAa,
KOCHHYCa, TAHI'€HCa U KoTaHreHca. O0parueie GyHKIMKU | ux rpapuku. OOpaTHbIe
Tpuronomerpuyeckue (ynkuuu. IIpeoOpasoBanus rpaduka GyHKIHH. TAPMOHHUYECKUE KO-
neGanwust. [Tpuknaanele 3agaun.

[Toka3zarenbHble, JorapuMuyeckue , TPUrOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCT-

Ba.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

Ilocne1oBaTeIbHOCTH. CriocoOsbl 3aJaHusAd U CBOMCTBA YHCJIOBBIX HOCJICI[OB&TCJ'IBHOCTG?I.

[TonsiTue o npexaene nocienoBaTesibHOCTH. CylleCTBOBaHUE IIPE/eia MOHOTOHHOW OrpaHUYEH-
HOU nocnenoBaTenbHOoCTU. CyMMHpPOBaHKE MOCIeA0BaTeNIbHOCTEN. beckoHeuHo yObIBaromas
reOMEeTpHUUECKas IPOrpeccusi U ee cymma.

ITpousBosHas. [ToHsTue 0 Npou3BOIHON GYHKLUH, €€ TeOMETPUYECKUN U PU3NUECKUI
CMBICII. YpaBHEHHE KacaTeIbHOH K rpaduky ¢pyHkuun. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, MTPO-
W3BEJICHUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (HyHKIMN. [[pumenenue npouns-
BOJIHOM K HCCleIoBaHMIO (PYHKIMI 1 mocTpoeHuto rpadukos. [IponszBoanbie o0paTHON (yHK-
UM 1 KOMITO3UIIUH (DYHKIIHH.

[Tprmeps! UCIIONIb30BAHMS TPOU3BOIHOM JUIsl HAXOKJCHUS] HAUITYYIIIEro PEIIeHUs B IIPH-
KJIQJHbIX 3a/1a4ax. Bropas npousBoaHas, e€ reomeTpuyeckuil U pusndeckuii cmpici. Haxoxne-
HHUE CKOPOCTH JJIs poliecca, 3aaHHOro (hopMyIoii u rpaguxom.

HCDBOO6083H8.$I W MHTCTpall. HpI/IMeHeHI/Ie OIIPCACIICHHOI'O UHTETpaJla JJIS1 HAXOXKACHUA

ioniaiu KpuBosinHenHon Tpaneunu. ®opmyna Hetotona- Jlel6nuna. [Ipumepsl npumeHeHust
MHTErpasia B (PU3MKE U T€OMETPHH.

Ilpakmuueckue 3anamusn:

YucnoBas mociie0BaTeNbHOCTh, CIIOCOOBI €€ 33aHNs1, BBIYUCICHUS YWICHOB MOCIIE0Ba-
tenbHOCTH. [Ipeaen nocnenoBatenbHOCTH. beckoHeuHo yObIBarolas reoMeTpuyecKkas mporpec-
cusl.

ITpon3BogHas, MEXaHUYECKUIM U TEOMETPUUECKUI CMBICI IPOU3BOIHOM.

VYpaBHeHue kacatenpHOU B 001meM Bue. [Ipasuna u hopmynsl auddepennnpoBanus,
TabJIMIa IPOU3BOHBIX 3JI€MEHTapHBIX QyHKIMHA. ccnenoBanre pyHKINY C TOMOIIBIO POU3-
BoaHOW. HaxoxkeHrne HanOobIero, HANMEHBIIIETO 3HAYEHUS U IKCTPEMATBHBIX 3HAUCHUN
GyHKIIHH.

Wuterpana u nepBoodpaszHas. Teopema HproToHa-JleitOnuma. [lpumenenne narerpana x

BBIYUCICHUIO (1)H3H‘-I€CKI/IX BCJINYHH U HJ'IOH_[a,Z[eI\/'I.



YPABHEHWMA 1 HEPABEHCTBA

YpaBHEHHUS ¥ CUCTEMBI YPAaBHECHMH. PaI_II/IOHaJ'IBHBIC, HppalHuOHAJIBHEBIC, ITIOKA3aTCIIbHBIC

Y TPUTOHOMETPUYECKUE YPABHEHMS U CUCTEMBI.

PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX peUIeHMS (Pa3I0KEHUE Ha MHOKUTENH, BBEIEHUE HOBBIX HEU3-
BECTHBIX, MIOJICTAHOBKA, Ipa)MueCKUil METON).

HepasencrBa. PaninonanbHble, HppalliOHANIBHBIE, IOKA3aTENIbHbIE M TPUTOHOMETPHYE-
ckue HepaBeHCTBa. OCHOBHBIE ITPUEMBI UX pemieHus. Mcmonb3oBanue cBOMCTB U rpadukoB
(GyHKIMI NpyU pelieH!H ypaBHEHUN U HepaBeHCTB. Meto nnrepBanoB. M300paxeHnne Ha KOOp-
JMHATHOM IUIOCKOCTH MHO>KECTBA PELLICHUI YPaBHEHUI U HEPABEHCTB C JBYMsI [IEPEMEHHBIMU U
UX CUCTEM.

HDI/IKJIaZ[HBIG 3aga4u. HpI/IMeHCHI/Ie MAaTEMaTUYCCKHUX MCTOAOB IJIA pCIICHUSA COACPKA-

TEJbHBIX 33/1a4 U3 PAa3JIMYHbIX 00slacTell HAyKu U NpakTUKU. IHTepnpeTanus pe3ynbrara, yueT
pEaIbHBIX OTPaHUYEHUM.
Ilpakmuueckue 3anamus:
Kopuu ypaBuenunii. PaHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUMN.
OcHoBHbIE IPUEMBI pellIeHNs ypaBHEHUN. Pelienne cucreM ypaBHEHUH.

Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN A7 pellieHs] ypaBHEHHUHM U HEPAaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

DIEMEHTHI KOM6I/IHaTODI/IKI/I. OCHOBHBIC TTOHSITHUS KOM6I/IHaT0pI/IKI/I. 3az[aq1/1 Ha 1moacyeT

Yyucia pa3MeNIeH i, MepecTaHOBOK, coueTannii. Pemenue 3agad Ha nepedop BapuanToB. Gop-
Mmyina ouHoma Herotona. CBoiicTBa OMHOMUHANIBHBIX KO3 dunnenToB. Tpeyronbauk [lackans.

DJIEMEHTEI TCOPUH BEPOSITHOCTEH. C06LITI/IC, BCPOATHOCTDH C06BITI/I$I, CJIOKCHHUC U YMHO-

KeHue BeposTHocTel. [loHsaTHe 0 He3aBUCUMOCTH cOOBITHI. [[UCKpeTHas ciTyJaifHast BETUYHHA,
3aKOH €€ pacrpeaesieHns. YNCIIoBble XapaKTEPUCTUKU AUCKPETHON CIIydallHOM Benn4uHbI. [1o-
HATHE O 3aKOHE OOJIBIINX YHCE.

DJIEMEHTEI MATEMATHUYSCKON CTaTUCTUKM. HpCI[CTaBJ'ICHI/IC JaHHBIX (Ta6J'II/II_IBI, Aauarpam-

MBI, TpauKH), reHepaibHasi COBOKYITHOCTh, BBIOOPKa, CpeaHee apupmeTnyeckoe, meauana. [1o-
HSTHUE O 33J]a4aX MaTeMaTUYECKON CTaTUCTHUKHU.
Penienne nmpakTu4ecKkux 3a1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOB.
Ilpakmuueckue 3anamus:
Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH U CTATUCTHKH U X POJIb B

pa3anuHbIX cepax yeaoBeuecKol xxu3HenesTenbHocTu. [IpaBuna komOuHaTopuku. Pemienue



KOMOWHATOPHBIX 3a7a4. PazMenienus, couetanust u nepectaHoBku. bunom HetotoHa u Tpe-
yronpHUK [lackans. IIpuknagnsie 3anayn.

Kitaccnueckoe onpeneneHue BEpOsITHOCTH, CBOKMCTBA BEPOSTHOCTEHN, TEOPEMA O CyMMeE
BeposATHOCTE. Beruucienue BepositHocTeld. [lpuknaansie 3agauu. [IpeacrapieHne 4McioBbIX

nanubIX. [Ipukinagaeie 3a1aun.

I'EOMETPUA

HpﬂMbIe U IIJIOCKOCTH B IIPOCTPAHCTBE

B3aumHoe pacrionoxeHue AByX NpsAMBIX B mpocTpaHcTBe. [lapamienbHocTh mpsiMol U
mwiockoctH. [lapamnensHoCcTh Mockoctel. [lepnenaAnKyasspHOCTh psAMONM U TIockocTu. Ilep-
IIEHUKYJISP U HAKJIOHHAs. YTOJ MEXAY NMPSAMOM U INIOCKOCTBIO. /IByrpaHHBIN yroil. Yo MexX-
1y iockocTsmMu. [lepneHauKyaIsspHOCTh IBYX IJIOCKOCTEH.

['eomeTprueckue npeodpa3oBaHus MPOCTPAHCTBA: MAapaJIEIbHbIA NEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe npoexktupoBanue. [lnomane oproroHanbHOM npoekiuu. M3o00paxenue
IIPOCTPAHCTBEHHBIX (PUTYD.

MHOTrOrpaHHUKH

Bepunsl, pebpa, rpanu MHOrorpanHuka. Passeprka. MHororpanssle yribl. Beimykiible
MHororpanHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo6.

[Tupamuna. [IpaBunbsHas nupamuaa. ¥YcedenHnas nupamuja. Terpasap. Cummer-

puu B KyOe, B mapajuiesenure/ie, B Ipu3Me U IUpaMuse.

Ceuenus xky0a, IpyU3Mbl U TUPAMUJIBL.

[IpencraBieHue o MpaBUIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa3ap, 1OAEKadip U
HKOCAdIP).

Tena 1 NOBEpXHOCTH BPALICHUS

[{wimuap u kKoHyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00-
pasyromasi, pazBepTka. OceBble CEUEHUS U CEUEHUS NapajuIeIbHble OCHOBAHUIO.

[lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

HN3mepenus B reomeTrpuu

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

®opmyisl 00beMa Kyda, IpsIMOYTOJIBHOTO TIapajuiesenuie a, MpU3Mbl, IUIHHAPA.
®opmysbl 00beMa nupaMua U Konyca. @opMyIibl IJIOMAAN TOBEPXHOCTEN WIMHPA U KOHY-
ca. Dopmyner o0bema mapa u momaau chepsl. [Togodue Ten. OTHOMEHUS TII0MAIeH TOBEPX-
HOCTEHA M 00BEMOB MOIOOHBIX
TeN.

Koopaunatbl 4 BeKTOPBI



[TpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B npocTpaHcTBe. Dopmyna paccros-
HUSL MEX]Ly IBYMS TOUKaMU. Y paBHEHUS Cepbl, INIOCKOCTU U MPSIMOH.

Bekropel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CloKE€HHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yucio. Pa3iiokeHue BEKTOpa MO HAMPABICHUAM. YTOJ MEXIY JBYMsS BEKTOPaMH.
[Ipoekuus BekTopa Ha ock. KoopauHaTel BekTopa. CKaasipHOE IPOU3BEIECHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT U BEKTOPOB MPH PEIICHUH MAaTEMaTUYECKUX U MPUKIIATHBIX
3azay.

IIpakTHyeckue 3aHATHA:

IIpu3Haky B3aMMHOTO PACIOJIOKEHUS MPSAMBIX. YTOJI MEXKIY NpsAMbIMHA. B3anMmHoe pac-
IIOJIOXKEHUE MPSAMBIX U IUIOCKOCTEH. [lepnenauKkyisp U HaKJIOHHAS K INIOCKOCTH. YTOJI MEXAY
IIPSIMOM U INIOCKOCTBIO. Teopembl 0 B3aMMHOM PAaCIIOIOKEHHUH NPAMOU U INIOCKOCTH. Teopema o
TpeX MEePIEeHINKYIApax.

IIpu3Haky ¥ CBOMCTBA MTAPAJUIEIBHBIX U NIEPIEHIUKYJIAPHBIX INIOCKOCTEH.

PaccrosiHue OT TOYKM 1O IJIOCKOCTH, OT HPSIMOM 1O IJIOCKOCTH, PACCTOSHUE MEXKAY
IUIOCKOCTSIMHU, MEXKAY CKPEIIMBAIOIIMMU TPSIMBIMHU, MEXKIY MPOU3BOIBHBIMU (UTYpaMU B MPO-
CTPaHCTBE.

[TapannenbHOe TPOEKTUPOBAHKUE U €r0 CBOMCTBA. Teopema O IIIOMaAu OPTOrOHAIBHOM
MPOEKIIMA MHOTOYTOJIbHUKA. B3anMHOE pacnoioskeHrne mpoCTPaHCTBEHHBIX QUTYD.

Paznuunble BUbl MHOrOrpaHHUKOB. VX n300paxenus. CedeHus, pa3BepTKU MHOTOIpaH-
HUKOB. [Inomanp noBepxHocTu. Buasl cummerpuii B mpoctpancTBe. CUMMETPHS TeN BpallleHus
Y MHOTOTPAHHUKOB. Beruncnenue mniomaaei u o0beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B IPOCTPAHCTBE.

YpaBHEeHHE OKPY>KHOCTH, cepbl, MIIOCKOCTH. PaccTosHre Mexay Toukamu. JlelcTBus ¢
BEKTOpaMHM, 3aJaHHBIMU KoopauHatamu. CKaJspHOE TNpOU3BEAEHHE BEKTOpPOB. BekTtopHoe
yYpaBHEHHUE MPSIMOM M IUIOCKOCTH. Mcronp30BaHNe BEKTOPOB MPH JT0KA3ATEIBCTBE TEOPEM CTe-

pPEOMETPHH.

TEMATHUYECKOE INTAHMPOBAHUE
Texuuueckuit npoduis mpopeccuoHaaTbHOro 00pa30BaHUs
[Tpu peanusanuu copepkanus oo1eoopazoBaTeIbHON yueOHON AMCUUIUIMHBI «MaTtema-
THKA: anredpa v Havajga MaTeMaTHYeCKOTO aHaIn3a; TeoMeTpus» B penenax ocsoerus: OI1OIT
CIIO na 6a3e 0OCHOBHOTO 00IIeT0 00pa30BaHUs C MOTYYEHUEM CPEAHETO 001Iero oopa3oBaHus
([TIICC3) makcumanpHas yaeOHasi Harpy3ka 00yJaroIuXcsi COCTAaBIISET:
no crenuanbHOcTIM CIIO TexHmueckoro mpodwuist - 258 wac. M3 HuUX - ayauTopHas

(oOs3aTenbHas) Harpy3ka 00ydJaroIMXcs, BKIIOYas MPAKTUUECKHUE 3aHATHS - 234 yaca; KOHCYJIb-

Tanui - 6 4., IpoOMeKyTO4Has aTTecTanus - 18 4.



KonnuecTBo yacoB

Bun yue6HO# paboThI
[Mpoduns mpodeccnonansHOro 00pa3oBaHus: TEXHUYE-
B TOM YHCJIE PAKTUIECKUX
Conepanue obyueHs ayJUTOPHBIC 3aHATUS ]
BaHSATHHA
BBenenue 2 -
1.Pa3BuTHEe NOHATHSA O UHUCIIE 10 2
2.KopHu, creneHu u jjorapu@mel 28 8
3.IIpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE 20 6
4. KomOuHaTopuka 12 4
5.KoopiuHaThl 1 BEKTOPBI 16 6
6.OCHOBBI TPUTOHOMETPUH 32 10
7.OyHKIMHN U rpaduku 18 6
8.MHOrorpaHHUKH U KpYyTJIbIe Tela 26 8
9.Hayana maTemaTnueckoro aHaiusa 24 8
10.MHTerpai u ero npuMeHeHne 14 4
11,9nemMeHTbI TEOpUH BEPOSITHOCTEHN U 12 4
MaTeMaTHYeCKON CTaTUCTUKH
12.YpaBHEHNs U HEPABEHCTBA 20 7
Hroro 234 73
Koncynprarmii 6
[IpomexxyTouHas aTTecTarus 18
Bcero 258

[IpoMexyTouHas aTTecTanus B popme dK3aMeHa

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJIbBHOCTUCTY JEHTOB

Coneprxanue o0yueHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BHUO0B ACATCIBHOCTHU

oOydarorierocs (Ha ypoBHE yueOHBIX JIeHCTBU)

BBEJIEHUE

Bsenenue

(O3HAKOMIICHHE C POJIBIO MATCMATHUKU B HAYKC, TCX-
HHUKE, SKOHOMMKCE, I/IH(I)OpMaLII/IOHHLIX TCXHOJIOTHUAX|

Y IPAKTUYECKOM JEeSATENBHOCTH.

(O3HaKOMJICHHE C OeJIsIMU U 3aa4aMU U3YyUYCHHUA Ma-
reMaTuku Tpu ocBoeHnu npodeccuit CIIO u cre-

nuansHocTeit CIIO.




AJI'EBPA

Pa3BuTne moHsaTHA O YHCHe BEIOMHATE apuMETHUECKUE ICHCTBHUS HAJ YHUC-
ITaMH, coueTasi YCTHbIE U MUCbMEHHBIE TPUEMBI;
HaXOJUTh NPUOJIHNKEHHBIC 3HAUCHUS BEJTUYMH U T10-
FPEUTHOCTH BBIYUCICHUN (a0CONMIOTHAS U OTHOCH-
TeIbHasA); CPAaBHUBATH YHCIIOBBIC BHIPAKECHUS;
HaXOJUTh OIIMOKH B MPEOOPa30BaHUSX W BBIYHCIIC-

HUSX (OTHOCHUTCS KO BCEM ITyHKTaM MPOTrpamMMmbl).

KopHu, crenenu, orapuMel O3HAaKOMHUTBHCSA C TOHATHEM KOpHSA N-U CTEIEeHH,
CBOMCTBaMM paJMKajoOB U C MpaBUIaMH CPAaBHEHU-
€M KOpHEM.

DopMyIMpOBaTh ONpPEACICHUE KOPHA U CBOMCTBA
KOpHEH. BBIUMCIIATE U CpaBHMBATh KOPHH, JIEJIATh
NPUKHUIKY 3HaueHus KopHs. [IpeoOpa3oBeiBaTh 4yu-
CJIOBble M OYyKBEHHBIE BBIPAXKEHHUsS, COJEpIKallue
pasuKabl.

BoinonHATe pacueTsl o popmynam, coaepKaium
pajuKalbl, OCYIIECTBJISII HEOOXOOUMBIE IOJCTa-
HOBKH U IIpeoOpa3oBaHusl.

Onpenensts PaBHOCHUIIBHOCTB
BBIPAKEHUI C paauKaIaMu. Pemate
UppalMOHATIbHBIE YPAaBHEHUS.

O3HAaKOMHUTBCS C TIOHATHEM CTENEHU C JEHCTBU-
TEJIbHBIM IIOKA3aTEIIEM.

Haxomute  3HaueHus CTETIeHH,

UCIOJNIb3YSl TPU HEOOXOAMMOCTH WHCTPYMEHTAaJIb-
HBIE CPENICTBA

3anuchIBaTh KOPEHb N-H CTENEHU B BUJE CTEIEHHU C
JIpOOHBIM MTOKa3aTeleM U Ha000poT.
@opMyIHpOBaTh CBOWCTBA CTENICHEM.

BbruncnsaTe CTENEHH ¢ pallMOHaJIbHBIM IIOKa3aTe-
JeM, AenaTh NPUKUIKY 3HAYEHUs CTENIEHH, CPABHU-
BaThb CTCIICHHU.

[IpeoOpa3zoBbIBaTh YKCIIOBbIE W OYKBEHHBIC BBIpa-

JKCHU:, COACPIKAINEC CTCIICHU, TIPUMCHAS CBOICTBA.




Pemmate nmokasaTesbHbIC YPaBHEHUS.

(O3HaKOMUTBCS C TPUMEHEHUEM KOPHEW U CTEIeHel|
[pU BBIUMCIICHUU CPEIHUX, NP JICJICHUU OTPE3Ka B
«30JIOTOM ceueHun». PemaTe NnpuKIagHbIe 3a7auu

Ha «CJIOXKHBIC ITPOLCHTEI.

[IpeoOpazoBanue anredpandecKux Bbl-

paxeHui

BeinonsATe mpeoOpa3oBaHust BEIPAKESHUH, IPHME-
Hs1s1 POPMYJIBI, CBSI3aHHBIE CO CBOMCTBAMHU CTeTIe-

Hel 1 jJorapudMoB.

OnpenensaTs 006J1acTh JONYCTUMbIX 3HaYEHUH JI0-
rapuMuIecKoro BelpakeHus. Pemars norapud-

MUYECKHE YPaBHEHHS.

OCHOBBI T

PUT'OHOMETPUU

(OCHOBHBIC TTOHATHUS

M3yuuTh pasinaHHbIl METOJl U3MEPEHHsI YIJIOB Bpa-
ICHUS U UX CBSI3b C IPaAyCHON Mepoi. M300paxarp
[YIJIBI BpAIEHUSA Ha OKPYKHOCTH, COOTHOCUTE BEJIH-
YUHY yIja ¢ €ro pacroyioKEHUEM.

DopMyIMpOBaTh ONPEIECIECHNUS TPUTOHOMETpUYE-
CKHX (PYHKIIUH U1l YTJIOB TTOBOPOTA U JIJISl OCTPHIX
YTJIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSCHSTH|

X B3aNMMOCBS3b.

OCHOBHEBIE
TPUTOHOMETPUICCKHE

TOXKIECTBa

HpI/IMeHHTL OCHOBHBIC TPUT'OHOMETPHUYCCKUC TOK-
JI€CTBA JJIsd BBIYHCIICHUA 3HAYCHHI TPUTOHOMECTPH-

YeCKUX (DYHKIIMI MO OJTHOW U3 HHX.

[Ipeobpa3oBaHus MPOCTEHIIIHX
TPUTOHOMETPUUYECKUX

BBIPAXKCHU I

M3yuuTh OCHOBHBIE (DOPMYNBI TPUTOHOMETPHHU:
(bopMyNbl CIOXEHHUs, YIABOEHUS, MpeoOpa3oBaHus]
CYMMBI TPUTOHOMETPUYECKUX (PYHKUUN B MPOU3BE-
ITIEHNE W MPOU3BEJICHNS B CYMMY U IIPUMEHSTH IPH
BBIYMCIICHUY 3HAYEHUs TPUTOHOMETPUYECKOIO BBbI-
[paXXEHUs U YIIPOILECHUS €TO.

O3HAaKOMHUTBCS CO CBOWCTBAMHM CHUMMETPUH TOYEK
Ha €IMHUYHON OKPYKHOCTHM M NPHUMEHATh HUX IS

BHIBOZIA (DOPMYJT IIPUBEACHUSI.

[Ipocreiimue

TPUTOHOMETPUYECKHE ypaBHEHUS M HEpaBEH-

Pemars o ¢opMmynaMm U 1Mo TPUTOHOMETPUUYECKOMY)

KpYyry MpOCTEHIINEe TPUTOHOMETPUUYECKUE YpaBHE-




CTBa

HUS.
[TpuMeHSATh OOIIME METOAbl PEHICHUS ypaBHEHHH
(mpuBeneHUEe K JMHEWHOMY, KBaJpaTHOMY, METOJ
Pa3JI0KEHUs] HA MHOXUTEINIU, 3aMEHbl [IEPEMEHHON )
[IPU PELICHUN TPUTOHOMETPUUECKUX YPABHEHUM.

OTMmeudaTh Ha Kpyre pelieHus IPOCTEUIINX TPUro-

HOMCTPUUYCCKHUX HCPABCHCTB.

ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC Yncia

O3HAKOMHTBCS C TIOHSTHEM OOpPATHBIX TPUTOHOMET-
pruecKuX (HYyHKIHH,

M3yduTh OmpeneneHus apKCHHyca, apKKOCHHYca,
ApKTaHreHca 4ucia, (OopMyIupoBaTh MX, H300pa-
PKaTh Ha €IMHUYHON OKPY)XHOCTH, NPHMEHSTH IPH

[pPELICHUN YPAaBHEHHM.

®YHKIMH, X CBOMCTBA U I'PAOUKU

DyHKIMHU

[TonsiTre 0 HEMPEPHIBHOCTH (PYHKLINUU

O3HAaKOMMTBLCS C TIOHATHEM IE€PEMEHHOM, MpuMe-
paMU 3aBUCUMOCTEH MEXy IEPEMEHHBIMH.
O3HAKOMUTBHCS C TMOHSATHEM rpaduka, ONpenesTh
MPUHAJIEKHOCTh TOYKM rpapuky ¢yHkuuu. Ilo
(dopmyne npocTeiiiell 3aBUCUMOCTH OIPEENATH
Buj ee rpaduka. BeipaxxaTh 1o ¢opmyse oAHY Ie-
[PEMEHHYIO Yepe3 Ipyrue.

(O3HAaKOMMTBCS C ONPENEICHUEM

¢bynkuuu, popmynuposath ero. Haxoauts o0nacth

orpesieNieHus: U 00JacTh 3Ha4eHU (yHKIUH.

CaoiicTBa QyHKINH.
I'padmueckas nntepnperanus. [pume-
pBl GYHKIIMOHATIBHBIX 3aBUCIMOCTEH B

PCAIBHBIX IMPOLECCAX U ABJIICHUAX

O3HAKOMUTHCA C MpUMEpaMu (QYHKIIMOHAJIbHBIX|
3aBHCHUMOCTEN B peaJbHBIX MPOIIECCaX U3 CMEKHBIX
TICLIUTUINH.

(O3HaKOMHUTBCS C JOKA3aTEIbHBIMU PaCcCyXACHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHON M KBaJApPATUYHOM]
(GYHKIMA, TPOBOIUTH HCCIEAOBAaHUE JIUHEHWHOM,
KYCOUYHO-TMHEWHOM, APOOHO - TMHEHHOW M KBajpa-
TUYHOW (YHKIUH, CTpouTh uxX rpaduxu. CTpouts u
uuTaTh rpaduku Gyakumii. MccnenoBaTs GyHKIINH.

CocTaBnsith BuA (GYHKIUU MO JAaHHOMY YCJIOBHIO,




pelaTh 3aJa4l Ha SKCTPEMYM.

BreimonHsATs ipeodpa3zoBaHus rpaduka GyHKITUH.

OO6parnbie GyHKITIH

M3yunTh noHsTHE 00paTHOU (DYHKIUH, ONpPENEsITh
BHUJI U CTPOUTH rpaduk OOpaTHOW (YHKIIUH, HAXO-
TUTH ee 00JIaCTh ONpeesieH s U 00JacTh 3HAYCHUH.
[TpuMeHSTH CBOICTBAa (DYHKIMU TPU UCCIICAOBAHUH

YPaBHEHUU U MPU PELICHUH 33/1a4 Ha SKCTPEMYM.

(O3HAKOMHTBCS C MOHITHEM CIOXKHON (PYHKINH.

CrerneHHble, OKa3aTeNbHbIE, Jorapudmuye-
CKHe U Tpuronomerpudeckue pynkuuu. O6-

paTHBIE TPUTOHOMETpUYECKHE (PYHKIIUU

BbIuuciaTh 3Ha4eHUs (QYHKIMM 110 3HAUYEHUIO ap-
rymenTa. OnpeaesnsaTh MoJI0KeHHEe TOUKU Ha Tpadu-
K€ 10 €€ KOOpJIMHaTaM U Hao0OopoT.

lcrionb30BaTh CBOWCTBA (YHKIMU IS CPaBHEHUS
BHAYCHHUM CTETICHEH U JIorapu(MOB.

CtpouTh rpadMKu CTENEHHBIX M JOrapu(pMUUECKUX
(yHKIIHIA.

Pemrats mokasaresibHbIe U JIOTapU(MUIECKUE YPaB-
HEHUS 1 HEPAaBEHCTBA 110 U3BECTHBIM AJITOPUTMAM.
(O3HAaKOMHUTBHCS C IOHATHEM HENPEPBIBHOW IEPUO-
muueckor (pyHKUMHU, GOPMYJINPOBATh CBOWMCTBA CH-
Hyca U KOCUHYCa, CTPOUTD UX IpapUKH.
(O3HAaKOMHUTBHCS C MOHSITHEM TapMOHUYECKHX KOJe-
O0aHuNl W TpUMEpaMu TapMOHUYECKHUX KoyeOaHuH
1711 OMHMCAHMS TPOIECCOB B (U3UKE U JAPYTUX 00-
ITacTsIX 3HAHUS.

(O3HaKOMHUTBCS € MOHATUEM PA3PbIBHOM MEpHOANYE-
ckoi pyHKIMH, (POPMYTHPOBATH CBOMCTBA TAHI'CHCA

1 KOTAHT'€HCa, CTPOUTH UX rpaduKH.

[TpuMeHsTh cBOWCTBa (YHKUMH [UIS CpaBHEHUS
BHAYEHUI TPUTOHOMETPUYECKUX (YHKIHM, 17 pe-

MECHHUA TPUTOHOMETPHUICCKUX ypaBHCHHfI.

Ctpoutb rpaduku 0OpaTHBIX TPUTOHOMETPUUYECKHUX|
(G YHKIMA 1 ONIPEICIIATh 10 TpaduKaM UX CBOMCTBA.

BeInonHATs TpeoOpa3oBaHme rpauKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A




ITocnenoBaTennLHOCTH

O3HAaKOMHTBCS C MOHATHEM YHCIIOBOU IOCJIICO0BA-

TEJILHOCTH, CIIOCOO0aMU €€ 3aJjaHHs, BEIYMCICHHSI-

MU €€ YJICHOB.

O3HaKOMMTBCS C MOHATHEM Ipesiesa Mociel0Ba-

TCJIBbHOCTH.

O3HAaKOMHUTBCA C BBIYMCICHUEM CYMMBI 0eCcKo-

HEYHOr'0 YMCJIOBOIO psfia Ha MpUMEpe BBIYMCIIE-

HUSL CyMMbI OE€CKOHEYHO YOBIBAIOIIEH I'€OMETpH-

YECKOM IIPOrPECCUM.

Pemrate 3amaun Ha mpuMeHeHne GOPMYITBI CYMMBI
0eCKOHEYHO YyOBIBAIOLIEH TIeOMEeTpUYEeCKOH Mpo-

rpeccuu.

[Ipon3BoHas U €€ IPUMEHEHUE

O3HaKOMHTBCS C TOHATUEM MTPOU3BOIHOM.
W3yanth 1 GOpMyIupoBaTh €€ MEXaHWYECKHH U
IE€OMETPUUYECKUI CMBICI, U3YUYUTh AJITOPUTM BbI-
YUCIEHUs IPOU3BOIHON HA IPUMEpPE BBIYMCICHHS
MIHOBEHHOH CKOPOCTH U YIJIOBOTO KO3(PPHUIIUEHTa)
KacaTeIbHOM.

CocTaBisaTh ypaBHEHHE KacaTeIbHOH B 00ILEM|
BUJIE.

Boryunts npaBuna nuddepenuupoBans, TabIUILy
MIPOU3BO/IHBIX DIIEMEHTAPHBIX (QYHKIUH, TpUMe-
HATH Ui T depeHIupoBaHus QyHKIUHN, A1 CO-
CTaBJICHUsI YPAaBHEHMSI KacaTeIbHOM.

N3yuuTh TEOpeMbl O CBS3M CBOWCTB (YHKIHU U
MPOU3BOIHOM, (POPMYITHPOBATH HX.

[TpoBOIUTH € MOMOMIBIO MPOU3BOIHONW HCCIEO-
BaHUe (QYHKIUH, 33JaHHON (POPMYIIOi.
YcranaBiIMBaTh CBA3b CBOWCTB (DYHKIIMM U TPOU3-
BOJHOM 1O UX rpadukam.

[TpuMeHSITh TPOU3BOIHYIO ISl PEIICHHS 3371249 Ha
HaXO0XKJICHHE HAauOOJIBIIET0, HAUMEHBIIETO 3HaYe-

HHA U Ha HAXOXJCHUC OKCTPpCMYyMa.




[TepBoOOpa3Has M UHTETPa

O3HAaKOMUTBCS C TOHATHEM HMHTETpajia U TMEePBO-
00pa3HoiA.

W3yuuth npaBuia BBIYUCICHUS NEPBOOOPA3HON U
teopemy HeroTona- JleiiOnua.

Pemate 3amaun Ha CBSI3p NEPBOOOPA3HON U €€ C
MIPOU3BOJIHOM, HA BBIYUCIICHHUE IEPBOOOPA3HOM
JUISL TAaHHOU (QYHKIUU.

Pemarp 3agaunm Ha HpUMEHEHHE HHTErpajia s

BBIYMCIICHUA (I)I/I?;I/I‘-IGCKI/IX BCJIMYHH U Hnoma):[eﬁ.

YPABHEHUA

N HEPABEHCTBA

'YpaBHEHHUs U cucTeMBbl ypaBHeHUN HepaBeH-
CTBA M CUCTEMbl HEPABEHCTB C IBYMs Iepe-

MCHHBIMU

O3HAaKOMHUTBCS € TPOCTEHIIMMH CBEACHUIMU O
KOPHAX alnre0panvyeckux ypaBHEHHH, C MOHATHS-
MU HCCJIEOBaHMsI YPaBHEHUH M CHCTEM YypaBHE-
HHI.

N3yunTh TEOpUIO PABHOCWIBHOCTU YPABHEHHU M|
ee npumeHeHue. [loBTOpUTH 3amuch pelIeHus
CTaHJApTHBIX YpaBHEHWH, IpUeMbl mpeoOpa3oBa-
HUS YpaBHEHUH Ui CBEJIEHUS K CTaHJapTHOMY
YpaBHEHHIO.

Pemarp panumoHanbpHbIE, UppalMOHAIbHBIE, TTOKa-
3aTeIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U
CUCTEMBI.

Hcnonp3oBatk cBoiicTBa U rpaduku GyHKIUHN 11
pemieHns ypaBHeHMH. IIoBTOpUTH OCHOBHBIE
MIPUEMBI PELIEHUS CUCTEM.

Pemarp ypaBHEHUS, IpUMEHSS BCe IMpPUEMBI (pa3-
JIO’)KEHUE Ha MHOXKUTEIM, BBE/ICHHE HOBBIX HEH3-
BECTHBIX, MIOJICTAHOBKA, rpa)UueCKuil METOJ).
Pemarp cucrembl ypaBHEHUH, NPUMEHSS pa3iIny-
Hble croco0bl. O3HAKOMHUTBCS € OOIIMMH BOIPO-
caMH pEIIeHHUs HEpPaBeHCTB U HCIOJIb30BaHUS
CBOMCTB ¥ TpaduKoB (DYHKIMI TIPH PEIICHUH He-
PaBEHCTB.

Pemarn HCpAaBCHCTBA U CHUCTCMbl HCPABCHCTB,




MIPUMEHSIS pa3InYHbIE

CIOCOOBL.

[IpuMeHITh MaTeMaTH4YECKHE METOIbI [UIsl pellle-
HUS COJepXKATeIbHbIX 3a/lad M3 Pa3JIn4HbIX 00Jac-
Tel HaAyKU U NPaKkTUKU. VIHTepnpeTupoBaTh pe3yJib-

TaThbl, YYUTBIBATh PCAJIbHBIC OI'PAHUYCHU.

DJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOITHOCTEN U CTATUCTHUKU

(OCHOBHBIC TTOHATHS KOM6I/IHaT0pI/IKI/I

W3yunuth npaBuia KOMOMHATOPUKU U TPUMEHSTH
MIPH PEIICHUHA KOMOMHATOPHBIX 3a]1a4.

Pemarp kKOMOMHATOpPHEIC 3a7add METOJIOM Tepe-
0opa U 1Mo NMpaBUITY YMHOKECHHUS.

O3HAaKOMUTBCS C TOHATUAMH KOMOWHATOPHKHU:
pa3MEIIeHUsIMU, COUYETAHUSMH U MePEeCTaHOBKaMHU|
U hopmynaMu JUIsl ©X BBIYUCIICHHUS.

OOBACHATD U IPUMEHSTH (OPMYIIBI JJI BBIYUCIIE-
HUS pa3MEIECHUM, MEePEeCTaHOBOK W COYETAHUU
MIPU PEIICHUH 3a/1a4.

O3nakomMuThCs ¢ OnHOMOM HBIOTOHA U TPEYTroJib-
HukoM [lackais.

Pemate npaktuueckue 3aadu ¢ MCHOJIb30BAHUEM|

MOHATHH U TpaBWJI KOMOMHATOPUKH.

(DJIEMEHTBI TEOPUH BEPOSITHOCTEN

N3yunTh KIaCCHYECKOE OMPENECIEHUE BEPOSTHO-
CTH, CBOWCTBA BEPOSTHOCTHU, TEOPEMY O CYMME
BEPOSITHOCTEM.

PaccMoTpeTs mnpuMepbl BBIYKCICHHS BEPOSTHO-
crei. PemaTte 3agaun Ha BBIYMCIIEHHUE BEPOSITHO-

CTEU COOBITUIA.

[TpencraBienue JaHHBIX (TAOIUIIBI, JUATPAM-

MBI, TpauKH)

O3HaKOMUTBCA C TPEJICTABICHUEM YHCIOBBIX
JTAHHBIX U UX XapaKTEPUCTHKAMH.
Pemate mpakTudeckue 3aauu Ha

00pabOTKy YMCIIOBBIX JAaHHBIX, BBIYMCICHUE UX Xa-

[PaKTEPUCTHUK.

I'EOMETPUA

[IpsiMBbIE€ U TUIOCKOCTH B POCTPAHCTBE

@opmMyJIUpOBaTh U NPUBOAUTH JOKA3aTEIbCTBA




MPU3HAKOB B3aHMHOTO PACIOJOXKEHHUS MPSAMBIX U
IUIOCKOCTEN. Pacno3HaBaTh Ha 4yepTexax U MOJE-
JIIX pa3’vYHbIE CIyYau B3aUMHOTO PAaCIOJIOKEHUS]
NpSIMBIX U IUIOCKOCTEW, apryMEHTUPOBAaThb CBOU
CYXKJICHUS.

DopMyJIUPOBATH ONPEIECICHHS, IPU3HAKU U CBOM-
CTBa MapaJICNbHBIX U MEPHEHIUKYISIPHBIX ILIOC-
KOCTEM, IBYTPAHHBIX U JIUHEHUHBIX YTJIOB.
BrInoaHsATh MOCTPOEHUS YTIIOB MEXK]Y MPSIMBIMHU,
MPSIMON M TUIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH TI0
ONMCAHUIO U PACIO3HABATh UX HA MOJEIIAX.
[IpuMeHATh NpU3HAKU U CBOWCTBA PACIIOJIOKEHUS]
NPSIMBIX U IJIOCKOCTEW MpU pelieHuu 3anad. M3o-
OpakaTh Ha PUCYHKaX U KOHCTPYHMPOBATh HA MO-
JeJSIX TEPIeHAUKYIIAPhl U HAKIOHHBIE K TIJIOCKO-
CTH, MpsIMbIE, MapajUICIbHbIE IIJIOCKOCTH, YIJbI
MEXIy MPSMOM U TIIOCKOCTHIO U OOOCHOBBIBATH
IIOCTPOCHHE.

Pemiate 3aaun Ha BBIYUCICHUE T€OMETPUYECKUX]
BennyuH. ONHCHIBaTh PACCTOSHHE OT TOYKH [0
IJIOCKOCTH, OT MPSAMOM [0 IJIOCKOCTH, MEXKIY]|
IJIOCKOCTSIMU, MEXY CKPEHIMBAIOIIUMU TPSMBbI-
MU, MEXAY NPOU3BOJIBHBIMU (UTypamMu B TMPO-
CTPAHCTBE.

@opMynHpOBaTh U JI0KA3bIBaTh OCHOBHBIE TEOpE-
MBI O PAaCCTOSHHSX (TEOPEMBI CYIIECTBOBAHMSI,
CBOMCTBA).

N300paxkaTh Ha UyepTekax U MOJEIAX PACCTOSHUSA

1 000CHOBEIBATh CBOU

CYXKIOCHUA. Onpenen;{Tb H BBIYUCIIATH paCCTOSAHHA B
npoctpancTBe. [IpuMeHATH QOpMyJBl U TEOpPEMBI
MJIaHUMETPUH JIs PEIICHUS 3a/1a4.

O3HaKOMHUTBCS. C MOHSITHEM napajiCJIbHOT'O ITPO-
E€KTUPOBAHUS U €ro cBoMcTBaMU. DPOPMYIHPOBATH

TEOpeMy O IUIOIIAJ OPTOTOHAIBHOM MPOEKINH




MHOT'OYTOJIbHUKA.
[IpuMeHsITh TEOPUIO AT 0OOCHOBAHHS MOCTPOE-
HHUI U BBIYUCIICHUNA. APTyMEHTHUPOBATh CBOU CYIK-
JEHUsI O B3aMMHOM pPacCHOJIOKEHUHU IMPOCTPAHCT-

BEHHBIX (uUryp.

MHOrorpaHHUKH

OrnuceIBaTh U XapaKTepU30BaTh Pa3IUYHbIC BHUIbI
MHOTOTPaHHUKOB, TEPEUUCIIATh HMX JJIEMEHTHI H
CBOICTBA.

N300pakaTh MHOTOTPAHHUKHA W BBITOJHITH IO-
CTPOCHHUSI Ha N300PAKEHUSIX U Ha MOJIEISIX MHOTO-
TPAaHHUKOB.

BbruncnsaTe NTUHEHHBIE AIIEMEHTHI U YIIIbI B IMPO-
CTPaHCTBEHHBIX KOH(QUTYpAIHSIX, apTyMEHTHUPO-
BaTh CBOU CY)KJICHHSI.

XapakTepu3oBaTh W H300pakaTh CEUCHHUS, pa3-
BEPTKHM MHOTOTPAHHUKOB, BBIYUCIIATH IUIOMIAIH]
ITOBEPXHOCTEH.

Crpouth mnpocreliue cedeHus KybOa, MHpU3MBI,
nupamuibl. [IpuMeHSTh (QakTel U CBEACHUS U3
MIJIAHUMETPUH.

O3HaKOMUTBHCA C BUJIAMU CHUMMETPHI B MPOCTPaH-
cTBe, (pOpMyIHUpOBATH OMpPEACICHUS] U CBOWCTBA.
XapakTepu3oBaTb CUMMETPUHU TEJI BpALIECHUS H
MHOTOTPaHHUKOB.

[IpuMeHATh CBOWCTBA CMMMETPUU NPHU PEUICHUHY]
3aja4.

Hcnonws3oBath mpuoOpEeTEeHHBIE 3HAHUS IJIST HIC-
CJIEIOBAaHUS U MOJEIMPOBAHMS HECIIOKHBIX 3a/1a4.
N3006pakaTh OCHOBHBIC

MHOTOTPAHHUKH U BBITIOJIHATH PUCYHKH IO YCIIOBH-

SIM 3a7a4.

Tena ¥ MOBEpXHOCTH BPALLECHUS

O3HaKOMUTBCS C BUJAMU TeJ BpauleHus, Gopmy-
JIUPOBATh UX ONPEICIICHUS U CBOUCTBA.

dopmyTupoBaTh TEOPEMBI O CEYCHUH Iapa IJI0CH




KOCTBIO U O TDIOCKOCTH, KacaTelnbHOU K cepe.
XapakTepu3oBaTh U M300pa)kaTh Tejila BpalleHUs,
WX Pa3BEPTKH, CCUCHUSI.

Pemate 3amaun Ha MOCTPOCHHE CEUEHUM, HA BHI-
YUCJICHUE JUJIMH, PACCTOSHHM, YIJIOB, IUIOLIAJEH.
[IpoBoauTh JOKa3aTeNbHBIE pPACCYXKIEHUS NpU
pelieHuy 3a1ay.

[IpuMeHATh CBOWCTBA CHMMMETPUU TPH PEHICHUH]
3a/1a4 Ha TeJia BpallleHUs, Ha KOMOWHAIUIO TEI.
N300pakaTh OCHOBHBIC KPYIJIBIC TEJIa M BBIMOJ-

HATHb PUCYHOK IIO YCJIOBUIO 3aa1H.

3mMepeHus: B reOMEeTpUu

O3HAaKOMUTBLCS ¢ MOHATHAMM ILIOIIAAN M 00bEMA,
aKCHOMaMH U CBOMCTBaMH.

Pemars 3amaun Ha BBIYHCIICHHE ILIOIIAACH IIIO-
cKkux (uryp, mpuUMeHssi COOTBETCTBYIOIIHE (HOp-
MyJbl 4 (DaKThl U3 TUTAHUMETPHH.

N3yunTh Teopembl O BBIUHUCIEHUU OOBEMOB IPO-
CTPAHCTBEHHBIX TEJI, PEIIaTh 33/1a4d HA MPUMEHE-

Hue GOpMYI BEIUMCICHHS 00bEMOB.

W3yunts Qopmyisl uisi BBIYUCIEHUS ILIOLIaNEN
MIOBEPXHOCTENH MHOTOTPAHHUKOB U TE€J BPAICHMUS.
O3HaKOMHUTBCS C METOJOM BBIYHUCIIEHUS IUIOLIAN

TMOBEPXHOCTU CPephl.

Pemate 3amauu Ha BBIYMCJICHHE IUIOIIAAEH IIO-

BCPXHOCTHU MPOCTPAHCTBCHHBLIX TCJI.




KoopauHaTsl 1 BEKTOPBI

O3HaKOMUTBCS C IOHSATUEM BEKTOPA.
N3yunth nexkapToBYy CHCTEMY KOOpJAUHAT B IpO-
CTPaHCTBE, CTPOUTH IO 3aJaHHBIM KOOpAUHATAM
TOYKH U IJIOCKOCTH, HAXOJUTh KOOPIANHATHI TOUEK.
HaxonuTe ypaBHEHUS OKPYXHOCTH, C(epbl, IIoc-

KOCTU. BeIunciasaTh pacCTodHrA MCKAY TOUKAMMU.

N3yunTh CBONCTBA BEKTOPHBIX BEIMYMH, IPABUIA
pa3yioKEHUs1 BEKTOPOB B TPEXMEPHOM IIPOCTpaH-
CTBE, IPAaBUJIa HAXO0KJACHUS KOOPANHAT BEKTOPA B
MPOCTPAHCTBE, IMpPaBWIA ACHCTBUI C BEKTOpPaMHU,

3a/IaHHbIMH KOOPpANHATAMU.

[IpuMeHATHh TEOpHIO IPH PELICHUH 3a7a4 Ha JeH-
CTBUA C BeKTOpaMu. M3y4uuTh CKaJsipHOE MPOU3-
BEJICHUE BEKTOPOB, BEKTOPHOE YpPaBHEHHUE Mps-
MOW M IJIOCKOCTU. [IpumeHATs Teopuro mpu pe-
LIEHUU 3a]a4 Ha JCHCTBUS C BEKTOpaMH, Ha KO-
OpIMHATHBIA METOJ, Ha NPUMEHEHUE BEKTOPOB

JJI BBIYHUCIICHUA BEJIWMYHH YIJIOB U paCCTOﬂHI/II\/’I.

O3HAaKOMUTECS C JA0Ka3aTCjIbCTBAMU TCOPEM CTC-

PECOMETPUN O B3aUMHOM PACIIOJIOKCHUHU TPAMBIX U

IUIOCKOCTEH C MCIIOJIb30BAaHUEM BCKTOPOB.

YUEBHO-METOJIMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYE-
HUE [TPOTPAMMBI YUYEBHOU JUCLIAIIINHBI «Matemartuka

OcBocHHE nporpamMmal yqe6H0171 JUCHUILIMHBL «MaTeMaTHKa npeanojaract Hajim4ue B

podeCCHOHAIBHONW 00pa30BaTEIbHON OpTraHW3alliy, PEaTM3yIome 00pa3oBaTeNbHYI0 MPO-

rpaMMy cpeanero oOmiero oopaszoBanusi B npezaenax ocBoenus OIl CIIO na 6a3ze ocHOBHOrO

obmiero oOpa3oBaHus, yueOHOro KabWHETa, B KOTOPOM UMEETCSI BO3MOKHOCTh 00€CIIEYHUTh CBO-

6oaubIi nocTyn B MlHTEpHET BO BpeMsi y4eOHOTO 3aHATHSA M B MEPHO BHEYUeOHOW JeATEIbHO-

CTH 00yJaronuxcsl.




[Tomemenne  kaOuHeTa  JOJKHO  YAOBIETBOPATh  TpeOoBaHusAM  CaHHUTapHO-
sanuAeMuosnornueckux npasui 1 HopmatusoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM
000pyI0BaHUEM, YKa3aHHBIM B HACTOALIMX TPEOOBAHUAX, B TOM YHCJE CIECHUATU3UPOBAHHOM
yueOHOIl MeOenbio U cpeacTBaMu O0ydeHMs], JOCTATOUHBIMU JUIs BBIIOJIHEHHs TPeOOBaHUM K
YPOBHIO ITOATOTOBKU 00Y4arOLINXCS.

B xabuHeTe MOMKHO OBITH MYJIBTHMEIUHHOE O0OpYyIOBaHHE, MOCPEIACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEILHOTO MPOIecca MOTYT MPOCMATPUBaTh BU3YaIbHYIO HH()OPMALHIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTALNHU, BUI€OMAaTepUalIbl, UHbIC JOKYMEHTBHI.

B cocraB y4eOHO-METOAMUYECKOr0 M MaTepHaIbHO-TEXHHUYECKOro OOecledyeHus IMpo-
rpaMMbl yueOHOW AMCHUHUIUIMHBI «Maremaruka: anredpa U Hadajga MaTeMaTHYECKOI'0 aHajIu3a;
TEOMETPHS» BXOJIT:

. MHOTO()YHKIIMOHAJIbHBINA KOMILJIEKC MPeroaaBaTelis

. HarjsiiHble nocoOusi (KOMIUIEKThl y4eOHBIX TaOJUL, IIaKaTOB, MOPTPETOB BbI-

AA0MIUXCA YYCHBIX-MATCMATHKOB U I[p.);

. UH(POPMALMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;
. 9KpaHHO-3BYKOBBIE TIOCOOUS;
. KOMIUIEKT TEXHUYECKOM JOKYMEHTAllMM, B TOM YHCIIE€ IIacIopTa Ha CpPEICTBa

00y4YeHMsI, ”HCTPYKLIUH 110 UX HCIIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

. OuOIMOTEeYHBIN (POHT.

B OubGnuoTeunslii poH BXOAAT yueOHUKH, yueOHO-MeToanyeckue KommiekTsl (YMK),
obecreunBaroIue OCBOCHHE YIeOHOUM MUCIUIUTMHBI «MareMaruka: airedpa U Hadajga MaTeMa-
TUYECKOTO aHajM3a; Te€OMETPUs», PEKOMEHIOBAaHHbIE WM JIONMYLICHHbIE JUIS MCIOJIb30BaHUS B
npodecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEATU3YIOIIUX 00pa3oBaTeNIbHYIO MPO-
rpaMMy cpeanero oOuiero oopaszosanus B npezenax ocBoeHus OIl CIIO na 6a3e oCHOBHOIO
o0mrero oOpa3oBaHUsI.

bubnuoreunsiit GoHA MOKET OBITH JOMOJHEH SHIMKIONEIUSIMU, CIIPAaBOYHUKAMH, Ha-
YYHOU ¥ HayYHO-TIOMYJISIPHOM TUTEpaTypoil U JIp. 10 MaTeMaTHKe.

B nporecce ocBoeHus mporpaMMbl yueOHON TUCHUIUIMHBI «MaremaTka: anredpa u Ha-
Yajia MaTeMaTHYECKOTO aHaJIM3a; TEOMETPHS CTYJICHTHI JOJDKHBI UMETh BO3MOYKHOCTD JIOCTYTIA
K 2JIGKTPOHHBIM Y4eOHBIM MaTepuanaM M0 MaTeMaTHKe, UMEIoIIHecs B CBOOOIHOM JIOCTYIIE B
cucreme MHTEpHET (3JIeKTPOHHBIE KHUTH, IPAKTUKYMBI, TeCThl, MaTtepuansl EI'D u ap.).
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FO.M. u np. Maremaruka (Kuwura 2). - M.: 2011

s npenodasameneii

006 o6pazosannu B Poccuiickoii @enepanuu. OenepanbHbiii 3akoH Poccuiickoit Denepa-
uu ot 29 nekadbps 2012 r. Ne 273-D3

®DenepallbHbII TOCYIapCTBEHHBIA 00pa30BaTeIbHBIA CTAaHAAPT CPEeAHEro (IOJHOT0) 00-
niero oopazoBanus. Y1B. [Ipukazom Muno6pnayku Poccun ot 17 mas 2012 r. Ne 413

[Tpuxa3z Munobpuayku Poccun ot 29 nexadps 2014 r. Nel1645 «O BHeceHMM U3MEHEHUI
B nipuka3 MunucrepcTBa odpazoBanusi U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne
413 «O0 yTBepxkaeHUH GeaeparbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIApTa Cpe-
Hero (MOTHOT0) 00111ero 06pa3oBaHUN.

PexoMeHamu no opraHu3aluy MOJIy4eHUsl CpeiHEro oo1iero oopa3oBaHus B Mpejenax
OCBOCHHSI 00pa30BaTENIbHBIX MPOTpaMM CpeAHero npodeccHuoHaIbHOTO 00pa3oBaHUs Ha 0aze
OCHOBHOT'0 00111eT0 00pa3oBaHUs ¢ yueToM TpeOoBaHUHN (peliepabHBIX TOCYAapCTBEHHbBIX 00pa-
30BaTeNbHBIX CTaHJIAPTOB U MOJy4aeMOW NpOoQeccuu WU CIEHaTbHOCTH CpeaHero mpodec-
CHOHAJILHOTO 00pa3zoBaHus (MUchMO JlemapraMeHTa rocyaapcTBEHHOH MONMUTUKH B chepe moa-
roToBku pabouunx kaapos u JII1O Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

Aranacsu JI.C., byry3os B.®., Kagomues C.b. u np. ['eomerpust (6a30BbIit 11 ipoduiib-
HbIH ypoBHH). 10-11. - M.: 2012

bammvakos M.M. Maremaruka. Kaura mist npenomaBatens. MeTtoandeckoe nmocooue. -
M.:2013

bammakos M.U. III.1. IlpiranoB. MeToauueckoe mocooue i moaArotroBku k EI'D. - M.:

2011



Konsrun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. mox pexn. XKmxaenko A.b. Anrebpa

U Hayajia MaTeMaTH4ecKoro anainu3a (6a3oBblil v npodmisHbIN ypoBHNK). 10 k1. - M.: 2011
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CYpCOB.
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CrnenmanpaocTtb 23.02.07 TexHuueckoe 00CTy)KMBaHUE U PEMOHT
JBUTATEIICH, CUCTEM M arperaToB aBTOMOOMIICH




