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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma oO0mIe00pa3zoBaTeabHON yueOHOM AucuuiimHa «Martematuka: anrebpa u
Havaja MaTeMaTHYeCKOro aHaiu3a; TeoMeTpus» (mgamee — «MaremaThka») MpenHa3HaueHa
JUTST M3y4eHUsT MaTeMaTUKH B Tpo(ecCHOHaIbHBIX 0OpaszoBarenbHbIX opranusamusx CIIO,
peanu3yomux o0pa3oBaTelibHYI0 MPOTpaMMy cpelHero oOiiero oOpa3oBaHusi B Mpejenax
OCBOCHUSI OCHOBHOU mpodeccruoHaibHOM oOpasoBarenbHoi nporpammel CIIO (OITOIT CIIO)
Ha 0a3e OCHOBHOro 00mIero oOpa3oBaHUsA MpPU MOATOTOBKE KBAIU(DHUIIMPOBAHHBIX PAOOUHX,
CIIy>KalllUX U CIEIUAIMCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero obiero oopa3zoBaHus,
MPEIBSABIAEMBIX K CTPYKTYpE, COJACPKAHHUIO U pe3yabTaTaM OCBOCHHS YYCOHON NHMCIMILTAHBI
«Matematuka», ¢ yderoM [IpumepHOl OCHOBHON 00pa3oBaTEIBLHON MPOTPAMMBbI CPETHETO
obmiero oOpazoBanus. OmoOpeHHON pemieHHeM (eaepaqTbHOro y4eOHO — METOJUYECKOTO
o0benuHeHus 1o 001IeMy oOpa3oBanuio (poTokos ot 28 uioHsa 2016 1. Ne 2/16-3).

Copeprxanue nmporpaMMbl «MaremaTrKay HalpaBlIeHO HA TOCTHXKEHHUE CIEAYIOINX
neJsei:

e o0OecrneyeHUEe CPOPMUPOBAHHOCTH MIPEICTABIICHUN O COIUATBHBIX, KYJIBTYPHBIX
UCTOPUYCCKUX (PaKTOpPaX CTAHOBJICHHS MaTEMaTHKU;

e oOccrieueHre  CHOPMUPOBAHHOCTH  JIOTHYECKOTO,  QITOPUTMHYECKOTO H
MaTEMAaTUIECKOTO MBIIICHHS;

e o0OecreyeHUEe CPOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJTYyYCHHBIC 3HAHUS TPH
pEIIeHUH Pa3TUYHbIX 33]1a4;

e o0ecrieyeHne cHOPMUPOBAHHOCTH TMPEACTABICHUNA O MaTeMaTHKe KaK 4YacTH
00IIe4eI0OBeYeCKOM KYIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, MIO3BOJISIOIIEM OMUCHIBATh U
U3y4aTh peajbHbIC MTPOLIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO cOfepKaHUE, HANpaBleHHOE Ha (OPMHUPOBAHHE Y CTYACHTOB
KOMIETEeHIMH, HeoOXxoauMbIx st kadyecTBeHHOro ocBoeHusi OIIOIT CIIO na 6a3e 0oCHOBHOTO
obOmero oOpa3oBaHus C TIOIYyYEHHEM CpeaHero oOmiero oOpa3oBaHUsS, IPOTrPAMMEBI
MOJITOTOBKH  KBAIM(DHUIIMPOBAHHBIX  pabo4mMX, CHOyKalluxX; MpPOrpaMMbl  MOATOTOBKHU
cnenuanuctoB cpeanero 38eHa (IINIKPC, IITICC3).

[IporpaMmma y4ueOHON AUCHUIIIUHBI «MaTeMaTruka SBISETCS OCHOBOM IJisi pa3pabOTKH
pabounx TmporpaMM, B KOTOPHIX TNpodeccroHambHble 00pa30oBaTEIbHBIC OpraHU3alIllH,
peanu3yomue o0pa30oBaTEIbHYI MPOrpaMMy CPEIHEro oO0mero oOpa3oBaHHsl B Tpeaenax
ocoerus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO 00pa30BaHUS, YTOUHSIOT COJEpIKAHHE
y4eOHOTO MaTepualia, MOCIeAOBAaTeIbHOCTh €r0 W3Y4YCHHs, pachpeielieHne yu4eOHBIX Yacos,
TeMaTUKy pedepaToB, BUIBI CaMOCTOATENBHBIX Pa0OT, y4YUTHIBAsS CHENU(PHUKY MTPOrpaMm
MOJATOTOBKM KBaTM(UIIMPOBAHHBIX PabOUYMX, CIYKalUX M CICIHAIUCTOB CPETHEro 3BEHA,
OCBaMBaEMOU MPOPECCUU WIIH CIIEITUATHEHOCTH.

[Iporpamma MOKET HCIONB30BATHCA JPYTUMU MPOQPECCHOHATBHBIMU 00pa30BaTEIbHBIMA
OpraHM3aIMsIMH, PEATM3YIOMUMHA  00pa30BaTENbHYI0 TMPOTpaMMy  CPEIHEro  OOIIero

obOpaszoBanuss B mpenenax ocBoeHus ocHoBHOW OIIOIT CIIO nHa 6a3e OCHOBHOrO 0O0IIEro
obpazosanus (ITIIKPC, IIIICC3).



1.ITACIIOPT PABOYEW ITPOI'PAMMBI

1.1. OBIIIASI XAPAKTEPUCTUKA YYEGHOM JJUCIUTLJIMHBI
«MartemaTuka: ajaredopa ¥ HayaJia MATEMATHYECKOI0 AHAJIM3A; TeOMeTPHUs»

Martematuka sBiserca (yHAAMEHTAIbHOM 00HIe00pa30BaTENbHOM AUCHUIUIMHONW CO
CIIOKUBIIMMCSL YCTOMYMBBIM COJEpP)KaHHUEM U OOUMMHU TpeOOBaHUSIMU K MOATOTOBKE
00y4Jaromuxcs.

B npodeccruoHaIbHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, peann3yomux
o0pazoBaTelibHYI0 MPOTpaMMy cpeaHero ooiiero oopaszoBanusi B mpeaenax ocBoeHus OITOIT
CIIO Ha ©0a3e OCHOBHOro oOIIEro o00pa3oBaHMs, HW3YYEHHUE MATEeMATHUKH MMEET CBOU
0COOEHHOCTHU B 3aBUCUMOCTH OT IPODUIIs MPOPECCHOHATIBHOTO 00pa30BaHMUS.

I[Ipu ocBoenun cnenuanpHocTedt CIIO  ecrectBeHHO - HaydHoOro mpodus
npodeccuoHanbHoro obpazoBaHusi, cnenuanbHocted CIIO rymanuTapHoro npoduis
npodeccuoHaIbHOTO 00pa3oBaHMsl MaTeMaThka wu3y4yaeTcss Ha 0a3zoBoMm ypoBHe DPI'OC
cpenHero obmiero oOpaszoBanus; npu ocBoeHun npodeccuit CIIO u cnenmansHOcTet CIIO
TEXHUYECKOTO U COILUATBbHO-9KOHOMUYECKOro mpoduieii npodeccuoHaIbHOr0 00pa3oBaHuUs
MaTeMaTHKa wu3y4daeTcss Oosiee yriayOJeHHO, Kak mnpoduiabHas ydeOHas AMCIMILIMHA,
YUUTBIBaIOIIAs CrielU(PUKY OCBauBaeMbIX Ipodeccuil uiu cnerualbHOCTEN.

OTO0 BBIpaXKaeTcss B COACPXKAHUU OOy4YEHUS, KOJMYECTBE 4YAacCOB, BBIACISIEMBIX Ha
U3y4CeHHE OTHEIbHBIX TEM IMPOrpaMMbl, TIIyOMHE HX OCBOCHHUS CTyAEHTaMH, oObeMe W
XapakTepe TMPaKTUYECKUX 3aHITHM, BHAAX BHEAYAUTOPHOM CaMOCTOSTEIHHOU pPabOThI
CTYJEHTOB.

O6mue 1enu u3y4YeHUs MaTeMaTHKW TPAJULIHUOHHO PpEATU3yIOTCS B  YEThIpEX
HAIIPABJICHUSIX

e o0miee npeAcTaBiIeHUe 00 UIESIX U METO/IaX MaTeMaTHKU;

® HHTEIUIEKTyaJIbHOE Pa3BUTHUE;

® OBJAJICHUE HEOOXOUMBIMU KOHKPETHBIMHU 3HAHUSIMU U YMECHUSIMU;
® BOCIHTATEIHLHOE BO3/ICHCTBUE.

[Ipodpunuzamus 1eneit MareMaTHYECKOro OOpa3oBaHMsI OTpakaeTcs Ha BBIOOpE
NPUOPUTETOB B OpTraHM3allMu Y4eOHOU HesTeNbHOCTH oOydarommxcsa. i TeXHUYECKOTo,
COIMAIIEHO-YKOHOMHUYECKOTO Tmpoduiei mpodeccrnoHambHOTO 00pa3oBaHusi BHIOOp IeJeit
CMEIMIaeTCsl B MparMaTHueCcKOM HAaINpaBIE€HUH, MPEAYCMATPUBAIOIIEM YCHICHHE M PAaCIIUpPEHHE
MPUKJIAJHOTO XapaKTepa W3YYCHHS MAaTeMaTHKH, TPEUMYIIECTBEHHOW OpHEHTAllud Ha
AITOPUTMUYECKUIA CTHIIb TIO3HABATEIIBHOU ACSATENBHOCTH. JJIT TYMaHUTAPHOTO M €CTECTBEHHO
HayuyHOTO Tpoduiieli mpodeccuoHambHOTO 00pa3oBaHus 0ojiee XapaKTEPHBIM  SBISETCS
YCUJICHUE OOMIEKYJIbTYPHOM COCTABJISIONICH Y4eOHOW IUCHUILUIMHBI C OpHCHTAMECH Ha
BU3YyaJbHO-O0PA3HBIA U JTOTUYECKUNA CTUITN y4eOHOU PabOTHI.

N3ydyenne matemMatnky Kak mpoduiIbHOW 00IIeo0pa3oBaTeIbHONW y4eOHOW MUCIUTIIINHBI,
yuuThIBawoIeh crenuduky ocBanBaembix ctyaeHTamu mpodeccuit CIIO mnm cnenuaibHOCTH
CIIO, obecnieunBaeTcs:

® BBHIOOPOM PA3TUYHBIX MOAXO0B K BBEJICHUIO OCHOBHBIX MOHSITHH;

e (opMupoBaHHEeM CUCTEMBI YUeOHBIX 3aJJaHU, 0OecrieunBaomKX 3P PeKTUBHOE

OCYIIECTBIICHHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;
e o0oraieHueM CHeKTpa CTUIeH yueOHOM AesTeTbHOCTH 33 CUET COTJIAaCOBAHUS C
BEJIYIIIUMU JEATEIbHOCTHBIMU XapaKTePUCTUKAMU BHIOPAHHOMN CIIEIIMAIbHOCTH.



[IpodunbHas cocTapisionias OTpakaeTcsi B TPEOOBAHUSIX K MOATOTOBKE 00yJarOIuXCsl
B YaCTH:

e 00miell cucTeMbl 3HAHMWA: COAEp)KATENbHbIE TMPUMEPBHl  HCIOJIB30BAHUS
MaTeMaTUYECKUX UIeH U METO/I0B B MPOPECCUOHANBHON AEATENbHOCTH;

e YMEHMU: pa3iuuve B YpOBHE TpPEeOOBAHUI K CIIOXHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

e TMPAKTUYECKOrO0  MCMHOJb30BaHMUSI  NMPUOOPETEHHBIX 3HAHUM U YMEHUM:
MHIUBUAYaJIbHOTO Y4YeOHOro OmbiTa B TMOCTPOCHMM MAaT€MaTUYeCKUX MOJIeNeH,
BBITIOJIHEHUU MCCIIEI0BATEIBCKUX IIPOEKTOB.

Takum o00pa3oM, peanuzanus cojaepKaHUs Y4eOHOM AUCHMIUIMHBI OPUEHTHPYET Ha
OPUOPUTETHYIO POJb MPOLECCYAIbHBIX XapaKTEPUCTUK Yy4yeOHOW paldoThl, 3aBUCALIUX OT
npoduiisi npodeccuoHanbHOro 00pa3oBaHusl, MOJIYYEHHUS OIbITA UCIIONIB30BAHUSI MATEMATUKU B
COJIEpXKATENbHBIX M MPO(PECCHOHATIBHO 3HAYMMBIX CUTYalUSX MO CPaBHEHHUIO ¢ (popMaibHO-
YPOBHEBBIMU PE3YJIbTATUBHBIMU XapAKTEPUCTUKAMU OO YUECHHUS.

Conep:kanne y4yeOHOW JMCHUIIMHBI DPa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
coJiepKATEeNbHBIMM JHHUSAMHU OO YUCHHS MaTeMaTHKE:

® anreOpanyecKkas JUHUS, BKIIOYAIONIAs CHCTEMATH3AllUI0 CBEACHUM O YMClaX; U3y4eHue
HOBBIX M O00OOIIICHUE paHEee M3YyUYCHHBIX Omepaluii (BO3BEICHUE B CTCICHb, U3BJICUCHUE KOPHS,
norapuMUpOBaHUE, CHUHYC, KOCHHYC, TAHTE€HC, KOTAaHT'€HC M OOpaTHble K HUM); H3yu€HHUE
HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUU U POPMYIT; COBEPIICHCTBOBAHUE NIPAKTUUYECKUX HABBIKOB M
BBIUMCITUTEILHON KYJIBTYpHhI, pacIINpeHue

® COBEpIICHCTBOBAHHE AaJreOpanyecKoro ammapara, CHOPMHPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 MPUMEHEHHE K PEHIICHUI0 MaTEeMAaTUYECKUX U MPUKIIAIHBIX 33/1a4;

® TEOpeTUKO-QYHKIMOHAIbHAS JIMHUS, BKIIIOYAIOIIAsl CUCTEMAaTH3alMI0 M paclIupeHue
CBeJICHUHN 0 (QYHKIMAX, COBEPIICHCTBOBAHUE TPadUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
UACsIMH M METOJlaMd MaTeMaTHYeCKOrO0 aHalu3a B O00beMe, MO3BOJIAIONIEM HCCIIEeI0BaTh
AJIeMEHTapHble (DYHKIMH U pemaTh MPOCTEUIUE TeoMeTpuueckue, (HU3MYECKUe U JApyrue
MPUKJIAIHbIE 3a]1a4H;

® JIMHHUS YpaBHEHUH UM HEPABEHCTB, OCHOBAaHHAasg HAa TOCTPOCHHH M HWCCJIEIOBAHUU
MaTeMaTHYeCKUX  MOJENeH, Tepecekaromascs ¢ anreOpandeckol W TEOPETHKO-
(GYHKIIMOHAIBHOW JIMHUSIMM M BKJIIOYAONIAsl Pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKHU
anredpanuecknux MpeoOpa3oBaHUN I PEIICHHWs YpaBHEHUH, HEPABEHCTB H CHUCTEM,;
dbopmupoBaHUE CIOCOOHOCTH CTPOUTH M HCCIENOBATH MPOCTEHINNE MaTEeMaTHYECKHUE MOJENH
MIpU PEIICHUU MPUKIIATHBIX 3a7a4, 3a71a4 U3 CMEKHBIX U CIIEHHUAJIbHBIX JUCLUILIINH;

e reoMeTpuyYecKas JUHUSA, BKJIIOYAIOIIAasi ~ HarJIsIAHBIC MpeICTaBICHUS 0
MPOCTPAHCTBEHHBIX (HUTypax ¥ U3YyYEHHE UX CBOMCTB, (OPMHUPOBAHWUE H PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXKEHMS, pa3BUTHE CIOCOOOB TEOMETPUUYECKHX HW3MEPECHHMH,
KOOPANHATHOTO

® BEKTOPHOI'O METOAOB JJISl PEIICHHS] MATEMAaTUUECKUX U MPUKIIAJAHBIX 3a/1a4;

® CTOXAaCTMYECKas JIMHWS, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHI,
MPEACTABICHUN O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO MUPA.

Pa3znensl (TeMbl), BKIIIOUEHHBIE B COJIEpKaHUE yUeOHON AUCIUILIMHBI, SBJISIOTCS OOIIUMU
U1 Bcex mpoduiell mpodeccuoHaIbHOro 00pa3oBaHMs M IPU BCeX O0ObeMax ydeOHOro



BPEMEHU HE3aBUCHUMO OT TOrO, SIBISETCSA JM ydyeOHas nucuuruinHa «Martematukay 0a30BOM
WM NpOUIBHOM.

B TemaTtnueckux TMIaHaxX MporpaMMmbl Y4eOHBI MaTepual MNpeACTaBIeH B (opme
YepeayIOIIEerocsl pa3BEPTHIBAHUA OCHOBHBIX COJEP)KAaTEIbHBIX JIMHUM (anredpanyeckowu,
TEOPETUKO-() YyHKIIMOHATBHOM, YPAaBHEHUH M HEPABEHCTB, '€OMETPUYECKOM, CTOXACTHUYECKOM),
YTO MO3BOJISIET THOKO MCIIONB30BAaTh UX PACIIOJIIOKEHUE M B3aUMOCBS3b, COCTABIATh pabounii
KaJICHJApHbIM IUIaH, MO-pa3HOMYy uepeays ydeOHble Tembl (TJIaBbl Y4YEOHMKA), YUUTHIBAS
npoduias npodeccuoHaIbHOTO o0pa3oBaHus, crenuduky ocsauBaemoit npodeccun CIIO unu
cneranibHoctd CIIO, rnyOuMHy W3ydeHHs Marepuana, YpOBEHb IOATOTOBKM CTYAEHTOB IO
MpEeIMETY.

[Ipennaraemple B MPUMEPHBIX TEMAaTUYECKHUX IUIaHaX pa3Hble 00bEMbl yUeOHOTO BpEeMEHU
HAa W3y4YeHUE OJHOW M TOM Ke TEeMbl PEKOMEHAYETCS MCIOIb30BaTh JJisi BBINOJIHEHHUS
pa3nuYHbIX Yy4eOHbIX 3ajaHuil. Tem caMmbIM pa3nuuuss B TpeOOBAHUAX K pe3yjibTaTaMm
oOyueHHs TPOSIBATCS B YpPOBHE HABBIKOB IO PEIICHUIO 3a/lad U ONBITE CaMOCTOATEIbHOM
paboTHI.

Nzyyenune oOmeoOpazoBaTenbHON yueOHON AuCHUIUIMHBI «MaTeMaTuKa» 3aBepliaeTcs
MO/IBEICHUEM UTOTOB B (hOpME IK3aMEHa B paMKax MPOMEKYTOUHOU aTTeCTAI[UU CTY/ICHTOB

B mporecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ monydeHuem CpemaHero OoOIIero
ob6pazopanus (IITIKPC, IITICC3).

B pasnene mnporpammbl «ConepxkaHue y4eOHOM IUCHMIUTUHBD) KYpPCHBOM BBIJICNICH
Marepuaj, KOTOPBIM MPU M3YYCHHH MAaTeMaTUKH Kak 0a30BOM, Tak W MPOQuIbHON ydeOHOM
JTUCIUIUIAHBI, KOHTPOJIIO HE TIOJIJICKHT.

1.2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM
MNPOPECCUOHAJIBHOM OBPA3OBATEJBHOM ITPOTPAMMBbBI

VYyeOnas aucuuminHa «Maremaruka: anredpa W Hayajga MaTeMaTUYECKOTO aHallu3a;
TCOMETPHS»  SBISETCA y4eOHBIM  TPEAMETOM  O00s3aTeNbHOW  MpeAMETHOW  obyiacTu
«Maremartuka u uapopmatukay OI'OC cpeanero oduiero oopazoBaHusl.

e npodecCHOHANBHBIX o0pazoBaTeIbHBIX OpraHu3aIusXx, peaNn3yomux
o0pa3oBaTeIbHYIO MPOrpaMMy CpelHero obmero odpazoBanus B mpenenax ocBoenus OITOII
CIIO na O6a3ze ocHOBHOro oOmero oOpa3oBaHus, y4deOHas aucHuIUiMHA «MareMaTuka»
M3y4aeTcs.

e oOmeoOpaszoBarenbHOM IMKIIe ydeOHoro turana OIIOIT CIIO Ha 6a3e OCHOBHOTO
obmero o6pa3zoBaHus ¢ oJrydeHueM cpegaHero oomero oopaszopanus (ITTIKPC, ITICC3).

e vyueOHbIX mmaHax [IIICC3 yueOHas aucrumimHa «MaTemMaThka» BXOIUT B COCTaB
o0mmx 00meo0pa3oBaTENbHBIX YYEOHBIX JTUCIUIUIAH, (OPMHPYEMBIX W3 005S3aTeIbHBIX
npenmetHbix obmacteit ®I'OC cpemnero obmiero oOpazoBanus, s cneruanbHocTed CIIO
TEXHUYECKOTO MPouIIsi mpohecCHOHATHLHOTO 00pa30BaHUS.

1.3. IEJIA U 3AJJAYM JUCLUITIJIMHBI - TPEBOBAHUS K
PE3YJBTATAM OCBOEHMS YYEFHOM JUCITATLIMHBI

PabGouass mporpamma opueHTUpOBaHa Ha JOCTHKEHHUE CICAYIOMINX 1eJIei:



e ¢dopmupoBaHue NMpeacTaBJIeHUI 0 MaTEMaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CPEICTBE MOJCTUPOBAHUS SBJICHHUIA U TIPOIIECCOB, 00 UAESIX U METOAaX MAaTEeMaTUKH;

e pa3BUTHEe  JIOTUYECKOTO  MBIIUICHUS, MNPOCTPAHCTBEHHOTO  BOOOpaKeHU,
QITOPUTMHUUECKON KyIbTYyphl, KPUTHUYHOCTH MBIIUICHHS Ha YpPOBHE, HEOOXOIUMOM st
Oynymeld mpodecCHOHATBbHOW  NEATENbHOCTH, IS TPOAODKEHUS  o0pa3oBaHHMS U
caMo00pa3oBaHus;

e OBJAaJeHHe MATeMATHYECKMMH 3HAHMAMH M YMEHHSIMH, HEOOXOTUMBIMU B
MOBCETHEBHOM JKU3HU, ISl U3YUEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 6a30BOM
YPOBHE W JHMCUUIUIMH MPO(ECCHOHATBHOTO LHUKIA, IS MOMydeHHUs oOpa3oBaHUS B 00JIACTSIX,
He TpeOyIoIUX yriayOJeHHON MaTeMaTH4YeCKOM MOATOTOBKY;

® BOCHNUTAaHHE CpPEICTBAMH MAaTEMaTHKH KYyJAbTYphl JIMYHOCTH, TOHUMAaHHUS
3HAYMMOCTH MaTEeMAaTUKH JUII HAay4YHO-TEXHHUYECKOTO TMpOTpecca, OTHOIICHUS K MaTeMaTHKe
KaKk K 4YacTH OOIIEeYeNIOBEYECKOW KYIbTYphl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTeMAaTUKH, YBOJIIONINEH MAaTeMaTUIECKUX UICH.

B pesyaprare  u3yudeHus y4eOHOM  JUCHMIUIMHBI ~ OOydYarouuecs  JOJKHBI
OCBOHUTLCIICTYIONMCKOMIIETEHIIUH :

OK 1.[loHumaTh CyIIHOCTh W COLMAJIBHYIO 3HAYMMOCTb CBOeW Oynyiied mpodeccuu,
IIPOSIBIIATH K HEM YCTOMYUBBIA HHTEPEC.

OK 2.0pranu3oBbiBaTh COOCTBEHHYIO JESITCIBHOCTh, BBIOMPATh THUIIOBBIE METOJABI U
criocoOBbI BBITIOTHEHUS TPOGECCHOHANIBHBIX 3a/1a4, OLICHUBATh UX 3 ()EKTUBHOCTH M KaueCTRO.

OK 3. lIpuHumaTth penieHus B CTaHIAPTHBIX M HE CTAaHAAPTHBIX CUTYAlMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4.OcymiecTBnsiTh MOUCK U UCIHOJIb30BaHHE HWHMOpMAIMU HEOOXOIUMON st
3G ()EKTUBHOTO BBHIMOJHEHUSI MPOPECCUOHANBHBIX 3a7a4, MPOPECCHOHATBHOTO U JMYHOCTHOTO
pa3BUTHUSA

OK 5.Bnanets nHGOpMAITMOHHON KYJIbTYPOU, aHAIIM3UPOBATh U OIIEHUBATH HH()OPMAIIHIO
C UCTIOJIb30BAHUEM MH(POPMAITMOHHO — KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA.

OK 6.Paborate B KOJUIEKTHBE M KoMaHze, A((PEKTHUBHO 0OIIAThCA C KOJUIEraMu
PYKOBOJICTBOM, IOTPEOUTEISIMH.

OK 7.Bpath Ha cebsi OTBETCTBCHHOCTh 3a pabOTy YIEHOB KOMaHAbI (IOJYMHEHHBIX)
pE3yIbTaT BHINOIHEHUS 3aJaHUS.

OK 8.CamocTosITensHO ONpeAesTh 3aAa9u MPOoPECCHOHATEHOTO U JTMYHOCTHO Pa3BUTHS,
3aHUMAThCSI CAMOOOPa30BaHMEM, OCO3HAHHO TUTAHUPOBATH MOBBIIICHNE KBAUTH(DUKAIIUH.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B MPOGECCHOHAIBHON e TETHHOCTH.

B pesynbrare ocBoeHUsT yueOHOUW TUCIIUTITMHBI 00YUYaAIONTUNCS JOKEH 3HATh

® OCHOBHbIE MaT€MAaTHYECKHE METOJbl PEIIeHUs MPUKIAIHBIX 3a7ad B 00JacTu
podeCCHOHATBHOMN JAeATeIBHOCTH;

® OCHOBHBIE MOHSTHUS U METOJIbl MATEMAaTUYECKOIO aHaIN3a, JUHEUHON alredOpbl, TEOPUH
KOMIIJIEKCHBIX YUCEN, OCHOBBI MHTETPATBLHOTO U AU((HEePEHITUATHHOTO UCUYUCTCHUS

e 3Hau€HUWE MATEMAaTUYECKON HayKH sl pEelIeHUs 3a7ad, BO3HUKAIOIIUX B TEOPUU H
MPAKTHUKE; IUPOTY U B TO K€ BPEMsI OTPAHUUEHHOCTh TPUMEHEHUSI MATEMAaTUYECKUX METO/I0B
K aHaJIM3y U MCCJIEIOBAHUIO MPOLECCOB U SIBJICHUMN B MPUPOJE U OOIIECTBE;

® 3HAYEHUE TMPAKTUKU U BOMNPOCOB, BO3HHUKAIOIIMX B CcaMOW MaTeMaTuKe s
dbopMupoBaHUsT M PA3BUTHSI MAaTEMATHYECKONW HAyKH, HCTOPUIO Pa3BUTHUSL MOHATHUS 4YHUCHA,
CO3/IaHUSI MATEMATUYECKOTO aHAIN3a, BOSHUKHOBEHHUS U PA3BUTUSI TEOMETPUU;



® YHUBEPCAJIBHBIM XapaKTep 3aKOHOB JIOTMKM MaTEMaTHUYECKUX paCCYKICHUH, HX
MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEYECKON NeATEIbHOCTH.

B pe3ynbrare ocBOEHUS JUCHUIUIMHBI 00 YUarOIINIACS TOJKEH YMETh:

" BBINOJHATH apU(PMETUUYECKUE ACHCTBUS HAJ YHMCIAMHU, COYETas YCTHbIE U NMUCHbMEHHbIE
NPUEMBbl; HAXOJIWUTh MPUOJMKEHHbIE 3HAYEHUS BEIUYMH M MOTPEIIHOCTH BBIYMCICHUN
(aOcontoTHast M OTHOCHUTENbHAs); CPAaBHHUBATh YHUCJIOBBIE BBIPAKEHUS; HAXOAMTh 3HAYEHUS
KOpHsI, CTENeHH, Jiorapudma, TPUTOHOMETPUYECKUX BBIPAKEHUW HAa OCHOBE OIpEAeCHus,
UCIOJIb3yd MpPH HEOOXOAMMOCTH MHCTPYMEHTAJbHBIE CPENICTBA; MOJIb30BATHCS MPUOIMKEHHON
OLICHKOM ITPU NPAKTUYECKUX PACUETAX;

" BBIIOJHATH NPEOOpPa3OBaHUS BBIPAKEHUH, NpUMEHsSS (GOPMYIbl, CBS3aHHBIE CO
cBoiicTBamu cteneHei. JlorapupmoB, TpUroHoMeTpUYECKUX ¢ yHKLIUM;

" BBIYUCIIATh 3HaueHUE (QYHKUUNA MO 33aJaHHOMY 3HAYEHHUIO apryMEHTa IMpH Pa3InyHbIX
crocobax 3a1aHust GyHKIUY;

" KCMOJIb30BaTh MOHATHE (HYHKLIMHU ISl ONMCAHUS U aHAJU3a 3aBUCUMBIX BEJIMYUH;

" HAaXOJMTb MPOU3BOJHBIC SJIEMEHTAPHBIX (QYHKIIUH;

" HCIOJIH30BATh MPOU3BOIHYIO I U3yUEHHUs CBOMCTB (DYHKIIMI U TOCTPOCHUS rpaduKoB; ™

OPUMEHSTh TMPOU3BOAHYIO [JIsi TPOBEJACHUS NPHUOIMKEHHBIX BBIUUCICHUHN, pelIaTh
3aJlayu MPUKIJIAIHOTO XapaKTepa Ha HaXOXKIeHWE HAauOOJBbIIEro 1 HAaMMEHBIIIETO 3HAYEHUS;

" BBIYUCIISITH B NPOCTEHIIMX CAy4asX IUIOHMAAM U OOBEMbI C HCIOJb30BAHUEM
ONPEETIEHHOIO NHTETpaa;

" pemiaTh palMOHaNbHBIC, TIOKa3aTeNlbHbIE, JOTapUPMUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS, CBOJAIIMECS K JIMHEWHBIM U KBAJAPATHBIM, a TAKXKE AHAJOTMYHBIC HEPABEHCTBA U
CUCTEMBI;

" JCNOJb30BaTh rpaMueCKUil METO/ pEIICHUs] YPaBHEHUN U HEPAaBEHCTB; M300pa)kaTh HA
KOOPIMHATHOW IUIOCKOCTH PEIICHUS YPABHEHWH, HEPAaBEHCTB, U CHCTEM C JByMs
HEU3BECTHBIMU;

" COCTABJIATh M pelarb YpPaBHEHUS M HEPABEHCTBA, CBA3BIBAIOIINME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE NIPUKIAAHBIX) 3a7a49ax;

" pemath MpPOCTEHIINE KOMOMHATOPHBIE 3aJaud METOJOM Iepebopa, a Takke ¢
HCIIOJIb30BaHUEM U3BECTHBIX (POPMYT;

" BBIYUCIATH B NPOCTEHIINX Cllydasix BEPOSTHOCTU COOBITUI Ha OCHOBE IOJICYETA YUCIIA
HCXOJI0B;

" pacro3HaBaTh Ha YepTekKaXx M MOJENIX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH
TpeXMEpHble OOBEKTbl C UX OINUCAaHUSAMH, HU300paKEHUSMHU; OIHUCHIBATh B3aUMHOE
PacroJIO)KEHHE MPSAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE, aPIYMEHTUPOBATH CBOU CYXAECHHUS 00
OTOM pPACIIOJIOKEHHH; AHAIM3UPOBATH B IPOCTEHIIMX CIydasgX B3aMMHOE pAaCIIOIOKEHUE
00BEKTOB B MMPOCTPAHCTBE;

" p300pakaTh OCHOBHbIE MHOTOTPAaHHMKH M KpYIJIbIE TeJa; BBINOJHATH YEPTEXKH II0
YCIIOBUSIM 3a7ady;

" CTPOWUTH MPOCTEUIINE CEUEHUs KyOa, MPU3MbI, MUPAMUJIbI, pElIaTh IJIAHUMETPUUECKUE U
NPOCTEHIINE CTEPEOMETPUYECKHIE 3aJauyd Ha HAXOXKICHHE T'€OMETPUYECKMX BEIUYMH (IITUH,
YIJI0B, TIOIIAJICH, 00BEMOB);

" HCMOJb30BaTh MPHU PELIEHUU CTEPEOMETPUYECKHUX 3a/]au IUIAaHUMETPUUYECKHE (PaKThl U
METO/IBI;

" [IPOBOJUTH JOKA3ATEIbHBIC PACCYKICHHS B XOI€ PELICHUS 3a1ay.



Pe3yabTaThl 0CBOCHHS Y4€OHOM AU CHUILIMHBI
OcBoeHue cojiepxkaHus y4eOHOM TUCIUTIUINHBI «MaTtemaTukay obecreuynBaeT
JOCTHUXCHUC CTYI[GHT&MI/I CJ'IGILYIOH_II/IX pe3yﬂbmamoe .

® JIUYHOCHIHBIX

- chOpMUPOBAHHOCTH MPEICTABICHUA O MaTeMaTHKEe KaK YHUBEPCAJIbHOM S3bIKE
HAYKH, CPEJICTBE MOJICIIUPOBAHNUS SBICHUI U MPOILIECCOB, HIEAX U METOJIaX MaTEMATHKH;

- TIOHMMaHWE 3HAYMMOCTH MaTEMAaTHKH MJii HAayYHO-TEXHHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHHUS K MaTEMaTHKE KaK K YaCTH O0IIEUEIOBEYECKOM KYIbTYPHI
yepe3 3HaKOMCTBO C UCTOPUEU pa3BUTHUS MATEMATUKH, IBOJTIOLUEN MATEMATUYECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO  MBIIIJICHHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMHYECKON KYJIBTYpbhl, KPUTUYHOCTH MBIIUICHUS Ha YypPOBHE, HEOOXOAMMOM IS
Oynymeld TpodecCHOHANBHON NEATEIbHOCTH, MJIsA MPOJOJDKCHHS OOpa3oBaHUS U
caM0o00pa3oBaHus;

- OBJQJICHME MaTEeMaTHYECKUMU 3HAHUSAMH W yMEHUSMH, HEOOXOJUMBIMH B
MIOBCETHEBHOW JKWU3HM, JIJIS OCBOCHUS CMEXHBIX €CTECTBEHHO - HAYYHBIX JHUCIUTUINH H
TUCHUTUIAH TPO(EeCcCCHOHANBHOTO IHKIA, I TMOJy4eHHs o0pa30BaHUs B 0ONAcTIX, He
TpeOyIOMIMX yriayOJeHHOM MaTeMaTUYECKOU MOATOTOBKHY;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUW BCEH JKM3HU, CO3HATEILHOE OTHOIICHHWE K HENMPEPHIBHOMY OOPa30BaHHMIO Kak
YCJIIOBHIO YCTIEIITHOM MpodeccnoHaIbHON 1 00IIECTBEHHOH IeITeIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
NEeSITENBHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HUCCIEN0BATENbCKONW, MPOEKTHONH U
IPYTUX BUJAX JAEATEIBHOCTH;

- OTHOUIEHHE K MpodeCCHOHAIBHON IEATEIHHOCTH KaK BO3MOKHOCTH Y4acTHUsl B
PEIICHUH TUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHAIIBHBIX MPOOIIEM;

® MemanpeomMenHbixX:

- YMEHHUE CaMOCTOSTEJIbHO OMNPENEATh IEIU ACATCIbHOCTH U COCTAaBIATH IUIaHBI
NEATEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJMPOBATH M KOPPEKTHUPOBATH
JEATEILHOCTD; MCIOJIB30BaTh BCE BO3MOXKHBIE PECYPChl IS JOCTHMIXKEHHUS MOCTaBICHHBIX
1ejael U peaan3alyy MUIAHOB JICATEIbHOCTH; BEIOMPATh YCICIIHBIC CTPATETHH B Pa3IMYHBIX
CUTYaIIUsIX;

- YyMEHHE TPOJIYKTUBHO OOMIATHCS W B3aWMOJEHCTBOBATH B IMPOIECCE COBMECTHOM
NEATCIIbHOCTH, YYUTHIBATh TO3WIUM JPYTUX YYACTHUKOB JEATECIBHOCTH, 3()PEeKTHBHO
paspeniatb KOH(JIUKTHI,

- BJAJICHHC HaBBIKAMH IO3HABATEIIHLHOM, Y4E€OHO-MCCIEI0BATEILCKOM M MPOCKTHOM
JeSATeIbHOCTH, HaBBIKAMHM pa3pelieHus MpoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJILHOMY TOMCKY METOJIOB pEIIeHUs MPaKTUYECKUX 3aaad, MNPUMEHEHUIO
Pa3IMYHBIX METOA0B MTO3HAHUSI;

-  TOTOBHOCTb W  CIOCOOHOCTH K  CaMOCTOSATENIbHOM  HMH(OPMAIIMOHHO-
TO3HABAaTEILHOM JICATEIBHOCTH, BKJIIOYAas YyMEHHUE OPHUEHTHPOBATHCS B Pa3IMYHBIX
HWCTOYHHMKAX HH(pOPMALMH, KPUTHYECKH OIICHUBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO,
MOJy4aeMyI0 U3 PA3TUIHBIX HCTOYHUKOB;

- BJAJCHHE S3bIKOBBIMU CPEACTBAMH: YMEHHE SCHO, JJOTMYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pEHHUS, UCTIOJIL30BaTh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA;



- BJAJICHUE HABBIKAMU I103HABATENIbHOM pe(JIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUM, I'DAHUI[ CBOETO
3HAHUS U HE3HAHHUsI, HOBBIX [I03HABATEIBHBIX 3a7a4 U CPEACTB I UX JOCTUKECHUS;

- LEJEYCTPEMIICHHOCTh B MOUCKAaX M MPUHATUU PEUICHHUM, cOOOpa3UTENbHOCTh U
UHTYULWS,

- Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABICHUN; CIIOCOOHOCTH BOCHPUHUMATh
KpacoTy U TapMOHUIO MUDA,

® npeomMemHbix:

- chOpMHUPOBAHHOCTh TMPEACTABICHUNA O MaTeMaTHUKe KaK 4YacTh MHPOBOMU
KyJIbTYpbl M MECT€ MaTEeMaTHUKH B COBPEMEHHOM IMBWIM3AIMU, CHOCO0axX OIMUCaHUS
SIBJIECHUM peajibHOI0 MUPa Ha MATEMAaTUYECKOM SI3BIKE;

- cOpMHPOBAHHOCTh TMPEACTABICHUNA O MATEeMAaTHUYECKUX TMOHSITHUSIX  KakK
BAKHEHIINX MATeMaTUYECKUX MOJIEISIX, MO3BOJISIIOIIMX OINKUCHIBATH M HW3y4aTh pa3HbIC
OpOIECChl U SBJIEHUS; IOHHMAaHUE BO3MOXKHOCTHM aKCHOMATHYECKOTO MOCTPOEHHUS
MaTeMaTUYECKUX TEOPUH;

- BJAQJCHHME METOJAaMM JOKAa3aTeJIbCTB M aJIrOPUTMOB PEUICHUS, YMEHUE UX
PUMEHSTh, POBOJIUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJ€ PEUICHUS 3a1aY;

- BJAQJCHME  CTaHJAAPTHBIMU  TNpPHUEMaMH  PEIICHUS  palMOHAJIbHBIX U
UppaIMOHAJIBHBIX, T[IOKA3aTEeJbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHUW U
HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE
JUIS1 TIOUCKA MYTU PELICHUSI U WITIOCTPALUK PEIICHUS YPABHEHUM U HEPABEHCTB;

- c(OpMHUPOBAHHOCTh MPEACTABICHUNH OO0 OCHOBHBIX TOHSATHUSAX MAaTEMaTUYECKOTO
aHanM3a M HMX CBOMCTBax, BIaJCHHE YMEHHEM XapaKTepu30BaTh MOBeACHHE (YHKIIUH,
UCITOJIb30BAHUE TOJIYYEHHBIX 3HAaHUM JIJI1 ONMCAHUSI M aHAJIN3a pPeaibHbIX 3aBUCUMOCTEM;

- BIIAJICHUE OCHOBHBIMM TOHATHUSIMH O IUIOCKUX M  HOPOCTPAaHCTBEHHBIX
reOMETPUYECKUX (Urypax, HX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTH YMEHHS
pacro3HaBaTh TE€OMETpUYECKHe (PUTYPHl HAa UepTekaxX, MOACISIX U B PEATbHOM MHPE;
NPUMEHEHHE W3yYEHHBIX CBOWCTB reoMeTpuueckux ¢uryp u Gopmyn [Js perieHus
r€OMETPUYECKHUX 33J1a4 U 33/1a4 C MPAKTHUYECKUM COAEPKAHUEM;

- c(OpMHPOBAHHOCTH TMPEACTABICHUIA O TIpOIEcCcCaX U SBICHUAX, HMEIOIIUX
BEPOSITHOCTHBII  XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE,
OCHOBHBIX IIOHATHSX JJEMEHTAPHOW TEOPUM BEPOSTHOCTEM; YMEHUW HaxOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYILJICHUSI COOBITUN B MPOCTEHINNX MPAKTUYECKUX CUTYAIUsAX U
OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

- BJAJCHHME HABBIKAMH HCIOJIb30BAaHUSI T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpHU
pELICHNH 33]1a4.

2. CTPYKTYPA H IPUMEPHOE COAEP)KAHHUE
YYEBHOU JUCHUIIJINHBI «MATEMATHUKA»

2.1. O6beM y4eOHOI TUCUMIINHBI M BUAbI Y4eOHOI padoThl

[Ipu peanuzamuu  coaepkaHus  0oOIIe00pa3oBaTEIbHOM  y4COHOW  TUCIUIUIMHBI
«MaremaTtuka: anreOpa W Hayalla MaTeMaTHYECKOIO aHaliu3a; TeOMETpus» B Ipejaenax
ocoeHusi OIIOII CIIO na 6a3e ocHOBHOro OO0IIEro 0Opa3oBaHUS C MOJYYEHHEM CPEIHEro
obmero o6pazoBanus (IIIICC3) wmakcumanbHas yuyeOHasi Harpy3ka OOy4YaronIuxcs
cocrapiserio crenuanbHOCTSIM  CIIO  Texmmyeckoro mpodmnst — 351 gac. M3 Hux



aynutopHasi (00si3aTelibHasl) HAarpy3ka OOydYarol[uMXcCsi, BKJIIOYas NMPAKTUYECKUE 3aHSATUSA, —
234 vaca; BHeayuTOpHAsl caMOCTOsATEIbHasA padoTa cTyaeHToB — 117 yacos.

MakcumainibHasg yueOHas Harpy3ka (BCero) 357

OO6s3aTenpHas ayaAuTOpHas yuyeOHas Harpy3Ka (JeKIuu 234
Y TIPAKTHYCCKUE 3aHSTHS )

BaeayauTtopHas caMoctosiTesbHas padboTa 113
oOyuaroierocs (Bcero)

Nroroas arrecranus B hopMme dK3aMeHa

2.2. COJEPXAHHWE YYEBHOH JUCIHUILJIAHBI
BBenenue
MaremaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, HWH(MOPMAIMOHHBIX TEXHOJOTUAX U
NpakTH4ecKo nestenbHOCTH. llenm u 3agauM W3ydeHUsT MaTeMaTUKU TIPU OCBOCHUHU
npodeccuit CI1O u cnenmansHocter CIIO.

AJITEBPA
Pa3BuTHE NOHATHSA O YHCTIE
Ilenwie u panioHaNbHBIC uncia. JleiicTBUTeNbHBIC Yucia. [lpubausicentvle 8bluUCTIEHUSA.
Komnnekcuvle yucia.

KopHu, crenenu u jgorapu@pmbi

Kopuu wu cremenu. KopHM  HaTypaJibHOM  CTENEHM W3 4YUCIA W HX
cBoicTBa.CTEIEHUCPALIMOHANBHBIMU ~ [OKa3aTelasiMH,  HUX  cBoMcTtBa.  CremeHu ¢
JNENUCTBUTEIIBHBIMU TTOKA3aTEISIMU.

Ceolicmea cmenenu ¢ 0elucmeumelbHblM NOKA3ameem.

Jlorapudgm. Jlorapudpm uucaa. OcHoBHOE orapuMHIECKOE TOKISCTBO.[ecaTnunbien
HaTypanbHbie Jsorapudmel. llpaBunma neiictBuit ¢ norapupmamu. Ilepexoq Kk HOBOMY
OCHOBAaHHIO.

IIpeoOpa3zoBanue anredpandyeckux BbipaxkeHuii. [IpeodpazoBanue panmoHaIbHBIX, UP-

PaIMOHANIBHBIX CTEMEHHBIX, TOKA3aTeIbHBIX U JOTaPHU(PMUYECKUX BBIPAKESHUH.

Ilpakmuueckue 3anamus

Apudmernyeckue IEHCTBUS HAJ YWCIAMH, HAXOXKJEHUE NPUOIMHKCHHBIX 3HAYCHUIN
BEJIMYMH W TIOTPEIIHOCTCH BBIYHCICHUH (AOCONIOTHOH W OTHOCHUTCIIBHOM), CpaBHECHHE
YUCJIOBBIX BBIPAXKECHUM.

Brruncnenue u cpaBHeHUE KOpHEN. BrINoIHEHNE pacyeTOB C paUKAIAMMU.

Pemienne wuwppaunoHanbHbIX ypaBHeHUW. HaxokneHue 3HAYEHUNW CTENEHEH C
pauuoHanbHbIMU TIOKazaTensiMu. CpaBHeHue creneHei. I[IpeoOpa3oBaHusi BBIpAXKEHMUI,
coAepKalluX CTEIEeHU. Pelienne noka3aTeabHbIX YPaBHEHUM.

Pemenne npuknagHbeIx 3aaad.



HaxoxneHne 3HaueHM jorapudma 1o Mpou3BOIbHOMY OCHOBaHMIO. Ilepexon ot omHOrO
OCHOBaHMA K JpyroMy. Berumcienue u cpaBHeHue JorapudmoB. JlorapudmupoBanue u
IIOTEHLIUPOBAHUE BBIPAKECHUM.

[TpuOnuxeHHbIe BBIYUCICHHS U PELIEHUS TPUKIAIHBIX 3a/1a4.

Pemenue norapumMuueckux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUM
OcCHOBHBIC IOHATHUSA
Pannannas mepa yrna. BpamarensHoe asukenne. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC
qyucna.
OCHOBHBIEC TPUTOHOMETPUYECKHE TOXKIECTBA
@opmynsl npuBeacHUs. PopMyibl cioxkeHus. PopMyibl yiBoeHUss Popmyasl noJ0-
BUHHO20 Y2]1d.

IIpeoOpa3oBaHusi NPOCTEHIIUX TPUTOHOMETPUYECKUX BbIPAKECHUN
[IpeoGpazoBaHre CyMMbl TPUTOHOMETPUUYECKUX (DYHKIIMIA B MPOU3BEICHHUE U
IPOU3BENICHUSI B CYMMY. Buipaosicenue mpucoHomempuiueckux )yHKyuil uepes maHeenc

NOJIOBUHHO20APCYMEHMA.

Tpuronomerpuyeckue ypaBHeHUs U HEPABEHCTBA

[Ipocreiimme TPUTOHOMETPUYECKUE ypaBHEHHUS. IIpocmeuiuiue
MPU2OHOMEMPUYECKUEHEPABEHCNEA.,

OO0paTHble TpUroHOMeTpHYecKHe GyHKIMU. APKCUHYC,apKKOCUHYC,apKTaHT €HC.

Ilpakmuueckue 3anamusn
PannanHbIil METOT U3MEPEHUS YTIIOB BPAILEHHS U CBS3b C rpagycHON Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIBI CIIOKEHHUSI, YABOCHHUS, MPEOOPA30BAHUE CYMMBI
TPUTOHOMETPUYECKUX (PYHKIIUN B MPOU3BE/ICHUE, TPEOOPa30BAHKE MPOU3BEICHUS
TPUTOHOMETpUYECKUX PyHKIIMHA B cymmy. [IpocTelimme TpUroHOMeTpUIeCcKre
YpaBHEHUS U HEPABEHCTBA.
OO0patHble TPUTOHOMETPUYECKUE QYHKIIUU: apPKCUHYC, ADKKOCHHYC, apKTaHTEHC.

DyHKIUHU, X CBOICTBA U Irpaduku

@dyukuuu. O06IacTh ONpeAcICHUs 1 MHOXXECTBO 3HAaUCHU;rpad UK YHKITUH,ITOCTPOCHUE
rpadukoB GYHKIIUN, 3aJaHHBIX PA3TUYHBIMU CITIOCOOAMHU.

CaoiicTBa pyHxumm.
MOHOTOHHOCTb, Y€ THOCTh, HEUETHOCTH,0TPAHNYCHHOCTh, IEPHOUIHOCTb. [TpomexyTKu
BO3pacTaHusi W YOBIBaHWS, HauWOOIbIIEE W HAWMEHBIIEe 3HAYCHHUS, TOYKH DJKCTpEMyMa.
I'paduueckas wmHTepnperanus. I[IpuMepbl (QYHKIIMOHAIBHBIX 3aBHCHMOCTEH B PpeallbHBIX
mpolrieccax u siBJICHUSX. ApudMeTHuecKue onepanu Haa QyHKIHIMU.

Cnoxuas ¢pyHkms (komrnos3unus). [lowsmue o HenpepvblsHOCMU (QYHKYUU.

Oopatnble ¢yHkuuu. Obaacmv onpederenuss u 001ACMb 3HAYEHUU 0OPAMHOU

¢dyuxkyuu.l pagux oopamuoil pyHkyuu.

CreneHnble, MOKa3aTeJbHbIE, JJOTapU(PMUYecKHe U TPUTOHOMETPUYECKHE
¢pyaxunu. O0paTHbie TPUTOHOMETPUYECKHE (PYHKIMH



Onpenenenust QyHkuui, ux cBoiictBa u rpaduku. IIpeoOpazoBanusi rpaukos.
[lapannenbHbld MEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEHd KOOpAMHAT U CUMMETpPHS
OTHOCHUTEJIBHO Hayaja KOOPAHHAT, CHMMETPHUSI OTHOCUTENIBHO MPSMOH Y = X, pacTsKEHHUE U
CXKaTHUE BIOJIb OCEH KOOpPIMUHAT.

Ilpaxmuueckue 3anamus

[IprMepbl 3aBUCHMOCTEN MEXIy NMEPEMEHHBIMH B PEANBHBIX MPOLIECCaX M3 CMEKHBIX
muctuiuind.  Onpenenenue  ¢Qynknuil.  [locTpoeHue U yreHue TrpaduKoB  (PYHKIIHIA.
Uccnenosanue pynkiuu. CBONCTBA IMHEHHOM, KBaAPAaTUYHOM, KyCOYHO-TMHEHHOW U JIpOOHO-
nuHeitHo ¢yHkuuil. HenpepwiBHble u mnepuoandeckue ¢yHkuuu. CpoiicTBa M rpaduku
CUHYyCa, KOCHHYCa, TaHr'eHca M KoraHreHca. OOparHble GyHKuMH M ux rpaduxu. OOpaTHbIE
TpuroHomerpudeckue (Qynkuuu. [IpeoOpazoBanus rpaduka QyHkuuu. [apmoHHuUeckue
kosiebanus. [IpuknaaHele 3a1auu.

[Toka3zatenbHble, TorapupmMuUUecKre, TPUrOHOMETPUUECKUE YPABHEHUS U HEPABeHCMEA.

HAYAJA MATEMATHUYECKOI'O AHAJIN3A

MocaenoBareabHocTu. CriocoObl 3a1aHKsI U CBOWCTBA YMCIIOBBIX MOCIIEIOBATEIHHOCTEH.
Ilonamue o npedene nocaeoosamenvrHocmu. Cywecmeoganue npeoend MOHOMOHHOU
02PAHUYEHHOU
nocnedosamenvHocmu.CyMMUpOBaHUENoclie[0BaTeIbHOCTEN. beckoneuHoyObIBatoias
reoMeTpuuecKasi Iporpeccus 1 ee cymma.

IlpousBoanasi. IlonsiTue o0 TpoU3BOAHOM  (PyHKIMU,e€ TEOMETPUUYECKUH |
duznueckuiicMpIca. YpaBHEeHUE KacaTelnbHOM K Tpaduky ¢yHkuuu. [IpomsBojHBIE CyMMBI,
Pa3HOCTH, TPOU3BEACHHs, dYacTHbIC. I[IpOM3BOJHBIE OCHOBHBIX JJEMEHTAPHBIX (YHKIUH.
[IpumeHeHne MNPOU3BOAHONW K HCCICAOBAHMIO (PYHKIMM U TOCTPOCHUIO TpadUKOB.
IIpouzeoonvieobpamuou yHKkyuu u KOMRO3UYUU YHKYULL.

[IpuMepbl HCMONB30BaHUS TPOU3BOAHOM MJI1 HAXOXKACHUS HAWIYUYIIErO pELICHHS B
NPUKIAIHBIX 3ajadax. BTopas mnpousBojHas, €€ TeoMeTpUYeCKUd W (U3HUYECKUM CMBICI.
Haxosxnenue ckopocTu AJis mpoiiecca, 3aaHHoro popmysoit u rpadukom.

IlepBooOpa3Hass u wuHTerpaj. IlpumeHeHue oONpeneseHHOro HWHTErpaia i
HaXOXJICHUSTUIOMAAW  KpUBOJMHEHHON  Tpameruu. @Dopmyna Herotona—IJleiiOHuna.
[Tpumepbl TpUMEHEHHS] HHTETpaIa B PU3UKE U TEOMETPHH.

Ilpakmuueckue 3anamus

YucnoBasi  MOCIENOBATEIBHOCTh, CIIOCOOBI €€  3a/laHus, BBIUKUCICHUS  YICHOB
MIOCJIEA0BATEIILHOCTH. [Ipenen MIOCJIEA0BATEIBHOCTH. beckoneuHo yObIBatomias
reoMeTpruYeCcKas Iporpeccusl.

[Ipon3BoaHAs: MEXaHUYECKUN U T€OMETPUYECKUN CMBICII IPOU3BOJHOM.

VYpaBHeHne KacateiabHOW B obmiem Buze. [IpaBuna u opmynsl auddepennmpoanus,
TaOJIMIIa TIPOM3BOJHBIX dJeMEHTapHbIX (yHKumi. MccnemoBanue GYHKIIUH C  TTOMOIIBIO
npou3BogHON. HaxokneHue HauOONbIIEro, HAWUMEHBIIErO0 3HAYEHUS M IKCTPEMAJIbHBIX
3HauYeHUH (YHKIIUU.

Nuterpan u nepBooOpasnas. Teopema HeroTona—JleliOnuna. Ilpumenenue unrerpana x
BBIYUCIICHUIO (PU3UYECKUX BEJIMYUH U TUIONIAEH.

YPABHEHUA U HEPABEHCTBA



YpaBHenus U CHCTEeMbI YPaBHEHMIA.
PannonanbHble, UppaLIMOHATIBHBIC,I0KA3ATEbHBIEN ~ TPUTOHOMETPUYECKUE YpPAaBHEHUS U
CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpHEMBbl HMX pelieHus (pas3ioKEHUE Ha MHOXKUTENIH, BBEJECHHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUI METON).

Hepasencrsa.
PanmoHanbHbIe, HppalliOHAIbHBIE, TOKA3ATENbHBIEUMPULOHOMEemMpUYecKueHepaBeHCTBa. OCHOB
HBIE [IPUEMBI UX PELLICHUS.

Hcnonb3oBanue CBOMCTB M rpapukoB QyHKUMH NPU pelIeHUN YPABHEHUH U
HEePaBEHCTB.

Meron wuntepBanoB.M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBAapEIIeHUIN

YPaBHEHUI U HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

IIprMeHeHre MaTeMaTUYEeCKUX METOJIOB ISl PEILIEHUS CONEPKATENbHBIX 3a/1a4 U3
pPa3IUYHbBIX 00JIaCTe HAYKU U MIPAKTUKH.

HNHTepnperanus pe3ynprara, y4eT peaibHbIX OrPaHUYCHUH.

Ilpakmuueckue 3anamusn

Kopnu ypaBuenuii. PaBHocunbHOCTh ypaBHeHul. [IpeoOpazoBanue ypaBHEHUH.
OcHOBHbIE ITPUEMBI pELLICHUS ypaBHEHUN. Pemienue cucrteM ypaBHeHuil. Mcnonb3zoBaHue
CBOMCTB U rpauKoB QYHKIUI JIJIs pelleHns] ypaBHEHUN U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUSA BEPOATHOCTEN
dyieMeHThl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3aJayd Ha TMOJCYET YHUCJIAa pa3MenieHH,
NepeCcTaHOBOK, codeTaHui. Pemienue 3amau Ha mepebop BapuwanToB. dopmyna OWHOMA
Hrrotona. CBoiicTBa OMHOMUHATBHBIX KOd(huirenToB. Tpeyronbuuk lackans.

JJIeMeHTBbI TEOPHH BEPOATHOCTEN
CoObITHE, BEpPOSTHOCTh COOBITHSI, CIOXKEHHUE W YMHOXXEHHE BepoATHOCTEH. [lonamue
oHe3zasucumocmu coovimui. J[uckpemuas CcayuanHas GeluduHda, 3aKOH ee pacnpeoesieHusl.
Yucnosvle xapakmepucmuku OUCKDEMHOU CAVYAUHOU seauyunvl. [lonamue o 3akone OOIbUUX
yucer.
JJIeMeHTBbI MaTeMATHYeCKOH CTATHCTHKH
[IpencraBnenre qaHHBIX (TaOIUIIBI, TUATPAMMBI, TPA(UKN), ceHepanbHAsi COBOKYNHOCMb,
8b100pKa, cpednee apugpmemuueckoe, meouana. Iowsmue o 3a0auax mamemamuiecxkou
CMamucmuKuy.
Pewenue npakmuueckux 3aoau ¢ npumeHenuem 8eposimHOCHHbIX Meno008.

Ilpakmuueckue 3anamus

HcTtopus pa3Buths KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH W CTATHCTHKU W UX POJb B
pasTUYHBIX cdepax YeTOBEUECKOW >KHU3HeAesTeNbHOCTH. [IpaBuia komOuHatopuku. Perienue
KOMOUMHATOPHBIX 3adad. Pa3Melenusi, codetaHusi u nepectaHoBku. buHom HeroTtoHa u
TpeyronbHuk ITackans. [Ipuknagneie 3amaydm.

Knaccruueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpEMa O CyMMeE
BepoaTHOCTEN. Brruucnenune BepositHocTed. [Ipuknanueie 3anauun. [IpencraBieHne 4MCIIOBBIX
naHsbIX. [Ipuknansele 3ana4n.



I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue NBYX INMPSMBIX B IPOCTpaHCTBE. [lapamienbHOCTh NMPSAMOU H
mockocTd. [lapamienbHOCTh IIOCKOCTEW. llepneHAuKYIsIpHOCT MNPSMOW M IJIOCKOCTH.
IleprieHauKyIIAp U HAaKJIIOHHAsA. YTOJI MEXAY IPAMOMN U INIOCKOCTBIO. JIBYIrpaHHBIM yros. YToil
MEXKy INIOCKOCTAMU. [lepneHauKyIspHOCTh ABYX MIOCKOCTEM.

['eomeTpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapauUIebHBIA MEPEHOC, CUMMETPHUS
OTHOCUTEJIBHO IIOCKOCTH.

[TapannenbHoe mpoekTupoBaHue. Illrowade opmoeonanvHoli npoexyuu. V3o0paxkeHue
IPOCTPAHCTBEHHBIX UTYP.

MHOrorpaHHMKH
Bepmmnsl, peOpa, rpaHu MHOTOTpaHHuUKA. Paszeepmrka. Mnozoepanmvie yenvi. Boinykivie
MHo2oepanHuku. Teopema Junepa.
[Tpusma. [psmas u nakronnas npusma. [pasunsnas npusma. [lapamnenenunesn. Kyo.
[Tupamupa. [IpaBriibHas nupamMuga. Y cedeHHass nupamuaa. Terpasp.
CummeTpuu B Ky0e, B mapajuiesenunese, B mpusMe u nupamuzae. Ceuenus kyoa,
MPU3MBI U THPAMUJIBI.
[IpencraBieHne ©O TNpaBUIBHBIX MHOTOTPaHHHMKAx (TeTpadjape, KyOe, OKTadJpe,
NOIEKa’IpE U UKOCABPE).

Tesa 1 NOBEPXHOCTH BpALlEeHUSA

[wmmeap w koHyC. YcedeHHBIH KoHyc. OCHOBaHHWE, BBICOTAa, OOKOBas IMOBEPXHOCTH,

oOpa3yromias, pa3BepTka. OceBbIe CEUCHHS U CEUCHHUS, TTapauIeIbHbIe OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas mI0ckKocTh K cdepe.
N3mepenus B reomeTpuu
O6beM u ero uzmepenue. MaTerpansHas Gpopmysna oobema.

@®opmynbel 00beMa Ky0a, MPSMOYTOJBHOIO Tapajulelienuiea, MPU3MbI, IHIHHAPA.
dopmynbel 00beMa NMUpaMHIIBl U KOHyca. DopMysbl TUIOMIAIA TIOBEPXHOCTEH IWIIMHIpA U
KoHyca. @opmyssl 06beMa mapa 1 miomaau chepsl.

[Tono6ue Ten. OTHOIICHUS TUTONIA el TOBEPXHOCTEH 1 00HEMOB MOAOOHBIX TE.

KoopauHaTbl 1 BEKTOPbI

[IpsitmoyronpHas (AeKapTOBa) CUCTEMA KOOPJMHAT B IIpocTpaHCcTBE. DopMysia pacCTOSHHUS
MEXIy ABYMsI TOUKaMH. Y paBHEHUS cPepbl, niockocmu u npsamotl.

Bekropsl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. (Cll0KEHHUE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha 4ucio. PaznojkeHne BEKTOpa MO HAIPaBICHUSAM. YTOJI MEXKIY ABYMs BEKTOpPaMH.
IIpoekuus BekTopa Ha ock. KoopanHaTel BekTopa. CKaasipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonp3oBaHue KOOPAUMHAT U BEKTOPOB MPU PEUICHUH MATEeMaTUYECKUX U MPUKIAJIHBIX
3a/ad.

Ilpakmuueckue 3anamus
[Ipr3Haky B3aMMHOIO pACHOJIOKEHHS MPSAMBIX. YTOJ MEXAy NOpsMbIMHA. B3aumHoe
PaCIIONIOKEHHUE TIPSMBIX U IUIOCKOCTEW. [lepneHauKynsap M HaKIOHHAs K IUIOCKOCTH. YTOI



MEXAY IPSAMOMN U IUIOCKOCTBIO. T€OpEeMBbI O B3aMMHOM DPACIIOJIOKEHUH MIPAMON U IIIOCKOCTH.
Teopema 0 Tpex neprneHIUKYIsIpax.

IIpy3Haky U CBOMCTBA NAapaJIICIbHbIX U NEPIEHAUKYIIAPHBIX IUIOCKOCTEN. PaccTosiHue o
TOYKH J10 IUNIOCKOCTH, OT IPSIMOU J10 IVIOCKOCTH, PACCTOSTHUE MEXAY IUIOCKOCTIAMU, MEXKIY
CKPEIIMBAIOLIMMUCS TPSIMBIMH, MEKy TPOU3BOJIbHBIMU (DUT'YpaMHU B IPOCTPAHCTBE.

[lapannenbHoe  MPOEKTHPOBaHME W €ro  cBoWcTBa. Teopema o0  naowaou
OpPMO2OHANLHOUNPOEKYUUMHO20Y20NbHUKA. B3aUMHOE  pacIoJIOKEHUE  IPOCTPAHCTBEHHBIX
buryp.

Paznuunbie  BuUAbl  MHOrOorpaHHukoB. UMx  u3o0Opakenus. CeueHus, pa3BepTKU
MHOTrOrpaHHukoB. Ilnomane moBepxHocTu. Buasl cummerpuit B mpoctpaHcTBe. CUMMeETpus
TEJ BpallleHUs] 1 MHOIOTpaHHUKOB. Beruncienue miomanaei 1 00beMoB.

Bexrtopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cuctema KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, chepbl, III0CKOCTU. PaccTosiHue Mexay Toukamu. JleicTBus ¢
BEKTOPAaMH, 3aJJaHHBIMU KoopAuHaTaMH. CKaJIIpHOE MPOU3BEAECHUE BEKTOPOB. BekTopHOE
YpaBHEHUE IIPSAMOM U IJIOCKOCTU. VICIoIb30BaHne BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM

CTEPEOMETPHH.

JInsi BHEayIMTOPHBIX 3aHATUN CTYACHTAM Hapsjy C PELICHHEM 3aJa4 U BBINOJHEHUS
MPAKTUYECKUX 3aJaHU MOYKHO TMPEJIOKUTh TEMbl HCCIIEIOBATEIbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPHI OTIEIbHBIX MEJIKUX 33Jlad W YNPaKHEHUH MpensiaratoTcs
CIOKETHBIC 3aJlaHusl, TPEOYIOIIUE JJIUTEIbHON pPabOThl B paMKax OJHOW MaTeMaTUYECKOU
CUTYyaIlMU. ITHU TeMbI MOTYT OBITh KaK MHAWBUIYATbHBIMU 3aJIaHUSIMU, TaK U TPYIIOBBIMU ISl
COBMECTHOT'O BBLIIIOJIHEHUS UCCJICIOBAHUS.

Ilpumepnvie memot pedhepamog (00K1a008), ucciedo8amenbCKux nPoeKmoe

e HemnpepsiBHbBIE APOOH.

e [IpuMeHEeHHNE CIOKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapamienbHOE MPOEKTUPOBAHUE.

CpenHue 3Ha4eHUsl U UX IPUMEHEHUE B CTATUCTHUKE.

BekTopHoe 3a1anue npsiMbIX ¥ IIIOCKOCTEW B MPOCTPAHCTBE.

CrnoxeHre rapMOHUYECKUX KOJICOaHHIA.

['paduueckoe penieHne ypaBHEHH U HEPABEHCTB.

[IpaBuiibHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH.

Konunueckue ceueHus: 1 UX NPUMEHEHUE B TEXHUKE.

[Tonsitre nuddepennnana u ero NPUIOKEHHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyu.

HccnenoBanne ypaBHEHHUM U HEPABEHCTB C ITAPAMETPOM.



2.3. MpumepHbIi TEMAaTUUYECKMW NN1aH yY4ebHO AUCLUUNNNHDI

«Marematuka»
HaumeHoBaHue CopeprkaHue yyebHoro martepmana, O6bem
pasaenos untem camocrosaTenbHan paborta yacos YposeHb
obyyaroumxcs ocBoeHuA
Tema 1. 1
BeepeHue.
MaTemaTuKa B
HayKe u
NPaKTUYECKOoM
AeATeNbHOCTH.
Lenn n 3agaumn
n3yyeHusA
MaTEMATUKM B
yupexxaeHuax
cno
Tema 2.Passutue 11
aoHaTHMa8 ovdmcae
1)Ilenbie u panoHaIbHBIE YKCIIA. 1
[enicTBuTenbHble 4nucna. 2)denctsua 2
Hag, 4EUCTBUTENbHBIMW YNCNAMMU. 2
3)MpunbAnKEeHHbIE BbIYMCAEHUA.
MorpewHoCTM NPUBANMKEHHbIX
BblYMCNEHUN. [lecTBUA Haf,
NPUBANNKEHHBIMW YNCAAMMW.
4)PelueHne TpeyronbHUKOB. 2
5)KomnneKkcHble ynucna. Anrebpaunyeckas
dbopma KOMNNEKCHOrO Yncna.
6)JencTBnA C KOMMNAEKCHBIMU YMC/IaMM
B anrebpanyecKkoit popme.
CamocrosTenbHas pabota no reme
«Pa3BuUTME NOHATUA O YKUCner. 2
2




Tema 3.0OCHOBBI
TPUTOHOMETPHUU

40

1)CuHyC, KOCUHYC, TAHT€HC, KOTAHTEHC.

I'panycHas u paguanHas Mepa yria.
2)OCHOBHBIE TPUTOHOMETPUUECKUE
TOKJIECTBA.

3)®opMyIibl TIPUBEICHHUS.

4)CuHyC, KOCUHYC, TAHT€HC CYMMBI
Pa3HOCTH JIBYX YIJIOB.

5)®opmyiibl ABOMHOTO yriaa. @opmyibl
MIOJIOBUHHOTO YIJIA.

6)PopMyJibl CyMMBI U pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUECKUX
byHKIUH.

7)PopMyiibl TpeoOpa3oBaHUs
npou3BeieHHs B cymMmMy. DopMyiibl
NOHUKEHUS CTETICHH.
8)[IpeobpazoBaHue MPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUM.
9)ToxnecTBeHHbIE TPEOOPa30OBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN
CamocTosiTesibHAs padoTa Mo Teme

«IIpeoOpa3oBaHMETPUTOHOMETPHUYECKHUX

BbIPAKEHH .

10)TpuroHomeTpuyeckne ¢pyHKUUU, KX
rpaduKkn n cBoMCTBa (CMHYC, KOCUHYC).
11)TpuroHomeTpuyeckne ¢pyHKUUU, KX

rpadpuKmn 1 cBOMCTBA (TaHreHC,
KOTaHreHc).

12) ObpaTHble TPUrOHOMETPUYECKNE
bYHKUMU, UX TPadUKKN U CBOMUCTBA
(apKCHHYC, apKKOCUHYC, apKTaHIeHc,
APKKOTAHTreHC).

13)MpocTeiumne TPUroHOMeTpUYecKue
ypaBHEHMUSA.

14)PeweHne npocTenwmx
TPUFOHOMETPUYECKMX YPABHEHUN.
15)PewweHne TPUroHoMeTpPUYECKMX
YPaBHEHWI Pa3IMYHbIMN METOAAMM.
16)PeweHne cuctem




TPUTOHOMETPUYECKUX YPABHEHUN.
17)PeweHune TPUroHOMeTPUYECKMX
HEepPaBEHCTB.

18)PelwwieHne TPUroHoMeTPUYECKMX
YPaBHEHUMN,

CUCTEM TPUTOHOMETPUYECKNX
YPaBHEHUMN,

TPUTOHOMETPUYECKUX HEPABEHCTB.
19)TpuroHomeTpuryecKkaa popma
KOMMJIEKCHOIO Yncna.

20)[eicTBUA C KOMNAEKCHBIMU YACAaMU
B TPMFOHOMETPUYECKOM popme.
CamocrosaTenbHana pabora no teme
«TpuroHometpuuyeckne PpyHKL UK.
PewweHue TpUroHomeTpuru4eCcKux
YpPaBHEHUN».
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Tema 4. KopHu,
cTteneHu

14

1)Crenenu ¢ paliioHaIbHBIM MOKa3aTeIeM 2
u ux coiictsa. 2)[IpeoOpa3oBanue
BBIPAXEHUHN COJIepKAILUX CTEIIEHH C
palMOHAJIBHBIM MOKa3aTeJIeM.
3)KopHU HaTypaJIbHOM CTENICHH U3 YHCIa 2
u ux cBoicrtBa. [IpeoOpazoBanue
BBIPOKEHUN COJIepKaIIUX KOPHU
HATypaJbHOU CTENEHHU.
4)IIpeoOpazoBaHue BbIpaKEHUN 2
coJiepKalluX KOPHU U CTETICHHU.
5)Pemiennie uppaloHaNbHBIX YPaBHEHUH.
6)Perenue uppanmoHaIbHBIXHEPABEHCTB.
7)PenieHne uppanMoHadIbHbIX YPaBHEHUM 2
U HEPaBCHCTB.
CamocTosiTesibHAs padoTa 1Mo Teme
«CTeneHu M KOPHIW»
2
2
2
2
7
Tema 5. 18
lNokasaTenbHaa n
norapndmuyeckas

dyHKUMMN.




1)MokasatenbHan ¢yHKUMA. Ee cBoicTBa
n rpadumKn.

2)lorapuom yuncna, CBOMCTBA
norapmdmos.

3)Mpeobpa3oBaHne norapnupmmYecKnx
BblPa*KeEHUN.

4)Norapndmunyeckasn byHKUMA, ee
CBOMCTBA U rpaduk.

5)PewweHne nokasaTenbHbIX YPaBHEHUN.
6)PeweHune norapndmmyeckmnx
YPaBHEHWUN.

7)PewweHne cmMctemM NoKasaTenbHbIX U
NorapuPpmmyeckmx ypaBHeHUMN.

S)PELLIeH ne NoKasaTe/ibHbIX HEPABEHCTB.

9)PelueHne norapupmmnyecKkmx
HEepPaBEeHCTB.

CamocroAaTenbHas pabota no teme
«MokasaTtenbHaa u norapudmuyeckan

byHKLMN»

Tema 5.
IIpousBoaHas

40

1)®yHKIIMU, UX CBOWCTBA U TpapuKu
(moBTOpenwue). 2)CnoxkHas (QYyHKITHS.
3)[loctpoeHue rpadukoB GYHKIHIA C
MIOMOIIBIO TTPEOOPa30BaHU.
$IlocnenoBarenbHocTh. [Ipenen
MOCJIEI0BATEIbHOCTH.
S)[Ipenen dbynkuuu. Beraucnenne
npeesoB (yHKITHA.
6)IlepBblii U BTOpPOIl 3aMeydaTesIbHbIC
MpeIebl.

7T)HenpeposiBHOCTH (yHKIIMU. BUbI TOUEK
pasphbiBa.

8)3amaun, npuBOAAIINE K OHITHIO




Ipou3BOAHON. IIoHATHE TPOU3BOLHOM.
OcHoBHBIE NTpaBuia TU(PHEepeHIIPOBAHUS.
9)BeruncieHre MPOU3BOIHBIX.
10)IIpounsBoaHast CIOKHOM (DYHKITHH.
11)[Ipown3BoHAS TPUTOHOMETPUUYECKHUX U
00paTHBIX TPUTOHOMETPUYECKUX
byHKIUH.

12)[Ipown3BoaHAas TOTapUPMHUUECKON |
MoKa3aTeabHON () YHKITUH.

13) 'eomeTpudecKkuii CMBICI
npousBoiHOM. KacaTenbHas k rpaduxy
byHKIUY.

14) MexaHu4eCKHil CMBICIT TPOU3BOIHOM.
15) Bropas npousBoaHasi, ee
reOMETPUYECKU U (PU3HUUECKUIN CMBICI.
16) INpousBojHas B (U3MKE U TEXHHKE.
17) duddepeniman GyHKIUN.
18)IIpusHak Bo3pacTaHus (YObIBaHMU)
byHKIUY.

OkcTpeMyM GyHKIUU. BBITyKI0CTh
(BOTHYTOCTB), TOUKH Ieperuoa.

19) [IpuMeHeHHe MPOU3BOIHOM K
uccienosanuto Gpynkuuu. [loctpoenue
rpadguka GyHKIUH 110 pe3yIbTaTaM
UCCIIEZIOBAaHUSI.

20) HauGomnpiliee 1 HauMEHbIIIEe 3HAYCHUS
byHKIIHH.

CamocTtosiTeqbHAs1 padoTa 1Mo TEMe
«IIpousBoaHas»




20

Tema 7. [Ipsamele u
IJIOCKOCTH B
IPOCTPAHCTBE

20

1)AKkcnmombl ctepeomeTpun. Cnencrtems
M3 aKCUOM.

2)B3anMMHOe pacnosioXKeHne NpAMbIX B
NPOCTPaHCTBE.

3)MapannenbHOCTb NPSAMbIX U
naockocten. MapannenbHOCTb
NNOCKOCTEMN.

4)NepneHAUKYNAPHOCTb NPAMbIX.
MNepneHANKYNAPHOCTb NPAMbBIX U
NNOCKOCTEMN.

5)NepneHAVKYNAp U HAK/IOHHaA.
Teopema o Tpex nepneHAuKynapax
6)Yron mexay npamoit U NAOCKOCTbHO.
Yron mexagy n1oCKoCTaAMM.
HIlepneHuKyIIPHOCTD MIOCKOCTEH.
8)PelweHne 3a4a4 Ha B3aUMHO
pacnonoXeHne NPAMbIX, MPAMbIX U
NI0OCKOCTEN, NNIOCKOCTEN B
NPOCTPAHCTBE.

9)Napannenenunen, TeTpasap.
10)PeweHue 3a4a4 Ha napannenenunes,
n TeTpasap.

CamocrosTenbHas pabota no reme
«lMpambie n NN1OCKOCTU B
npocTpaHcTee»




10

Tema 8. 6
Koopaunats! u
BEKTODbI
1)[dekapToBa cucTeMa KOOpAUHAT. 2
Paccrosinue mexay Toukamu.
Koopaunatel cepeunbl oTpeska.
2)BekTtopsl. [leiicTBUSI HAJl BEKTOpaMHU.
3)Mcnonb3oBaHre KOOPAUHAT U BEKTOPOB
P PEIICHUN MAaTEMaTUYECKUX U 2
MPUKIIQIHBIX 3a7a4.
CamocTosiTeqbHasi padoTa 1Mo Teme
«KoopanHaThl U BEKTOPbI» 2
3
Tema 9. 20
MHuororpanHuku
1)Muororpanauku. 2)I[Ipu3ma. 2
3)Ceuenue. [locTpoeHue ceueHui 2
MIPU3MBI. 2
4)PelieHue 3agad mo TeMe Mpusma.
S)ITupamuna. IlpaBunbHas nupamua. 2
6)Pemenue 3anad no teme «Ilupamuagar.
7)Y cedeHHas nupaMuja. 2
Pemenue 3agau mo teme «YceueHHas
UpaMuIa». 2
8) IlocTpoeHne ceueHnii TupaMubl.
9)IIpaBuiibHBIE MHOTOIPAHHUKH. 2
10)Pemenne 3amad mo reme «lIpaBuibHBIC
MHOT'OTPaHHUKI
CamocTtosiTeqibHAsI padoTa 1Mo TEMe 2
«MHOrorpaHHMKW»
2
2
10

Tema 10.Tena

|OO




BpaweHnAa n
NMOBEPXHOCTU TEN
BpalleHnA

1)UnnunHgp.

2)KoHyc.

3)Wap n cdepa.

4)PeweHne 3aga4 no Teme «Tena
BpaLLeHMA».

CamocTrosiTeqbHasi padoTa 1o Teme
«Tesia BpanieHusi ¥ MOBEPXHOCTH TeJ
BPAIIIEeHUAY

N NNNDN

Tema 10.
dNemeHTbl
KOMBMHATOPUKMN,
Teopum
BEPOATHOCTH

12

1)OcHOBHBIE MOHATHS KOMOUHATOPUKHU
2)3ajgauy Ha TOJCYET YKCcia
IIEPECTAHOBOK, pA3MELICHUN, COUCTAaHUM.
3)CBoiicTBa OMHOMHHATBHBIX
koad¢unuentoB. TpeyroiabHuk [lackans.
dopmyna 6mHOMa HprOTOHA.
4)CnyyaliHOE COOBITHE M €TI0 BEPOSITHOCTb.
5)CnoxeHne 1 YMHOXKEHHUE BEPOSITHOCTEM
6)Pemenue 3amnau
CamocTtosiTeqbHAsi padoTa 1Mo TEMe
«JIeMeHTbl KOMOMHATOPUKH, TCOPHHU
BEPOSITHOCTH M MaTeMaTH4eCKOil
CTATUCTHKHN

Tema
10.ITepBooGpaznas
Y MHTETpaJL

18

1)MepBoobpasHaa. 2)HeonpeaeneHHbIN
WMHTErpasn un ero CBOMCTBA.

BbluncneHne HeonpeaeneHHbIX
MHTErpasos.




3)UHTerpmupoBaHme NOACTaHOBKOMNA.
4)UHTerpnpoBaHuMe Mo YacTam.
5)HaxoxaeHue HeonpeaeneHHbIX
WMHTErpanoB pa3M4yHbIMK cnocobamm.
6)3agaun, MPUBOJISIINE K TTOHSATHIO
onpeaeneHHoro uarerpaina. CBolcTsa
OITPEIIEIICHHBIX UHTErPAJIOB U UX
BBIYHCJICHHUE.

7)Bbluncnenune onpegeneHHbIX
WHTErpanos.

8)Bbluncnenne nnowagen uryp ¢
NOMOLLbIO onpeaeneHHoro nHTerpana.
9)PeweHne 3a4a4 GM3NKU C MOMOLBIO
onpeaeneHHoro nHTerpana.
CamocroatenbHaa pabora no Teme
«MepBoobpasHan U UHTerpan»

Tema 11. 18
N3mepeHua B
reomeTpumu
1)O6wem u ero uzmepenue. MaTerpanpaas 2
dbopmyna
Obbema.
2)Dopmyna oobema Kyoa,
PSIMOYTOJILHOTO TapajuIeenuIIe/a. 2

Pemenue 3anau.




3)Dopmyna oobema npusmMbl. Perienne
3a7a4

4)Dopmyna odObemMa nuiIMHapa. Pemenue
3ajad.

5)Popmyna oobema nupaMubl. Perenue
3ajad.

6)Dopmyna oobema KoHyca. Pernenue
3ajad.

T)Dopmyibl 00beMa Iapa v mionaan
cdepsl. Pemmenue 3aay.

8)Pemenue 3a1a4 Ha KOMOMHAITUN
MHOTOTPaHHUKOB, (PUTyp BpaleHus,
cdepsl.

9)Penienune 3aa4 Ha HAXOXK/IEHUE
00EMOB TIOBBIIIICHHOTO YPOBHS
CJIOKHOCTH.

CamocTosiTesibHas padoTa mo Teme:
«A3mMepeHus B reoMeTpUM»

Tema 12.
dNemeHTbl Teopun
BEPOATHOCTEN U
MaTeMaTUYeCKoM
CTAaTUCTUKM
(npoaonkeHume)

1)AncKpeTHasa ciydyaiiHan BeJIMYMHA,
3aKOH ee pacnpeaeneHus.
2)4ncnoBble XapaKTEPUCTUKM ANCKPETHOM
CNYYalHOM BE/INYUHBI.
3)NpeacTtaBneHne AaHHbIX (Tabanupbl,
Aanarpammel, rpadpukn). FeHepanbHas
COBOKYMHOCTb, BbIOOpPKa, cpegHee
apudmeTUYecKkoe, meanaHa, moaa.
4)PelieHne NpakTUYECKMX 3a4a4 C
NPMMEHEHNEM BEPOATHOCTHbIX METOLOB.
CamocrosaTenbHasa pabora no teme
«9N1eMeHTbl TEOPUN BEPOATHOCTEN U




MaTemMmaTU4YeCKOU CTaTUCTUKU»

Bcero 357 yacos
AyauTopHOM Harpysku 234 yacos

CamocronaTenbHoM paboTbl 113 yacos




XapaKkTepuCTHKA OCHOBHBIX BH/10B Y4eOHOM AeSITeJJbHOCTH CTYICHTOB



IH.PH.H:TEP..'TIJ‘I:H. AR B B T N T H T D TR

EH,U; Gl e tlﬁrl-“!ﬂll i =
F (ma ypoasme Yo is K e T |

BeeneHHe ClaH AR OMJIEHHE ¢ POIEE MATEMATHEH B HAVEE, TEXHHEE, SKOHOMHEE,
HE D0 A I OH HBIX TEX HOUTOCHAX B OIpEs THYSCHO i 308 TeIs HOOT H.
CiaEH AR OMITEHHE ¢ IEAME H 3808 TAM H HayT8HH A MAT SMATHHH TPH
oeeoeHHE Opapeccii CIIO o coemman keocTei CITO

ANMMEBPA
PazexTHE N0HATHA Brrmon HeHne & pr MeT et HE HX AeHcTEHN HAA THeIaME , C0eT a8
O WHCIT &

VOTHEL® H [THCEMEHH BI8 1T HeM L
HaxosaeHne IpHAT EeH HEIY 3HATEHHE BETH THE H TOCPIH o0 T &6
BRI THCTEH Ml {8000 THOH B OT HOCH TeNsHO M) ¢pa EHeH He THET OB RIY
EIEL PR E H .

HaxoxaeHne 0MIHG0E B 000 padoBAHHA X H BEIMTHCISHH AX (0THD -
CHTCHA KO BOEM [TVHETAM [T TPAM MEL )

Kop i, cTemeHH, JT0ra-

P

O3 H AR OMITEHHE ¢ TH0HATHEM HOPHA - CTeIe N, CBOMHCT B M Tk A5 -
HAJOE H MPAELTAME P BHSHHA HopHeil.

CIB0 Py JTH [ROE AH e O TS HI A KOPH A | CRoicTE BopHel. Bermemne-
HEH® o O BHSHHS EOPESH , BRIIOTHEH e T B A FH JEA TSN A KO .
[T peoiipa 308 AH BE THCI0ER X H O VKEEHHE X B EIFMOCH &HIH , 00 38psa-
LMK PR HE AT KL

BrImon HeHHe pACTETOR [T0 0 PMYyIIaM, COASPHAITHM i AL, OCY-
e T BILA S H 003003 M METS T00 30T 8H OB KE 1 ITp0 (]R8 308 &H A,
OnpegeleHde pAEHOCHIEHOCTH BERIPAEEHUH ¢ paadkanamu. Peme-
L& B [VRALL HO HA TR BT V8 B HEHH .

O3 AE OMITEHHE ¢ [OHATHeM CTEIe HH ¢ A8 cTHE TeIk HEIM [TOH &34 Te-
e .

HaxoxaeHHe 3HATEHHH CTEIEHHE, BEMOMEIYVA TPH HeOl N0 HMOCTH
HHCTRYMEH TATEH EIE CEACTEA.

JATHCLIEAHHE KODHA -0 CTeNeHH B BH A8 CTEISHH ¢ AP00HE] M IOk &
FaTeneM H Haoho poT .

o Py TH OB AH HE CRONCTE cTemeHel . BriaucaeHwe cTeneHel ¢ pa-
L]0 FLA T BERT M TDOE S8 TEITEM , BRI THOUT HEH I8 TTEE A K H FHATE HHA £Te-
[MeHH, Ca EHSHH S CTeneHet.

ITpeofipa 30E 4H e THCTOERI X H O VEESHHED Y BRI SHEH | &0 28 pem -
LMY CTEMeHH, O PHMeHAA CEOHCTES . PeIIeH e 0 KAZATEN EHEL Y YDA E"
&L FEEE .

(i3 AR OMITEHHE ¢ TTHHMEHeH HeM KOPHeH H CTemeH el IpH BEMHCIe -
HH M COEIHHY, ASTEHHH OT E3HEA B «HI0TOM CRIeHH s . Pemenne
[ BT AT HEY 3804 HA CITOHHES T PO IEHTE

Mpeofl padoBaH we aIre-
OpaHTECKH X BRI [ e il

Bermon Hesne 1 peod pado Ba HHN BRIPaA0EHH H, T pHMeHsHIe oy,
CEAZAHHEIY ¢0 CEBOHCTEAME cTeneHel o nora prdiso B,

OnpeaeneHde 0OMACTH 0O VETHMED 3HATSH HH Torapdd Hueckaro
BRI paceH HA. PeeHd e Torapip MEIeCKHE Ypa BHeHH i

CHOBR TPHINOHOMETPHH

(CHOBHEI® [MOHET HI

Hayuen e pagHAHHOMD METOAA HAMEDEHHA VITIOE B PAILEHEA 1
HX CEAZH ¢ rpagycHoil mepoil. Faofpas eHHe YIII0E B REEH A Ha
OF PAREHOCTH, COOTHSSEH IS BETHTHHEL VTJIA © 800 [MCio 0 SeHILEM.




IH.PHJ’!TEPH.'TIHH. AR HAREH B AR D AT T H OTY TR

ML e e (ma ypaasme e (s e T i )
0 MY T OB AH T8 O [RS8 & HH TR0 BO MET T WeC B 5 oy ee: (e i
ANA YTIOE TOEOPOTA H OETREN YIJ0E MFAMOY PO EHOND TREY DU BHE -
EA o 0FLACHEH e X BEFHMOCEAIH
(e HOBHELS TRHTDHOME&- ITpHM e HEHR S OCHOBH BIX TRHMDHO METRH TSCHE X TOH 38CTE ANA BRITHE -

TPHTSECEHE TOME ISCTEA

JUEH A SEHA TEHEE T PHro HO MeT R et X v HE I Mo 0 AH0H 13 HHx

[Ty el by BAEH WA TUHO- HayveHn e OCHOEHELE (b0 PRV TRH DOHO MET BHEH § (D0 a0y ITEL 00 H0EEEH 5,
CTEHITHX TPHMOHOMETPH- | vABDEHHA, Npe0ipaloBaHH A CVMMEL TRH MOHOMSTRHSCHE HX 0y eI H i
WECHKH X BRI 80 & H Hil B MpOHIBEASHHE H MOHIBEISHHA B CYMMY H T HMEHEH 58 [THH BEL-
WHCTEHHEH 3H8TEH HA TRHMNOHOMETRHTESCHOND BRIEAEH A H Y ITOLIpE-
HHA 00,
OQasaK oM IIeHHE 00 CEOHCTRA ME CHMMETPHH TOTEE Ha &4 HHTHOH
OEPYHHOCTH H OpHMEHSHHE HY A8 BERBOAA (POpMYI O PHESASHHA
[Tp ocT eliinm e TRHOHD- Pernesne o QopMyIIlaM B TRHMOHOMETRH TeCED MY EPVIY [IpoeTet-
NEETHE CEIDE Y [l BEH &- [IH X TRHCOHO METHEH WeCHH X VB HeHI .

HHA H M€ ade o irtaa

IMpuMmeneHR e 0O HX METOIA0E FEUEHHEA YRaBHeHHH (0 pHEegeHE & K
THHeHHOMY, HEAADATHOMY . METOA DEIT0MEHN A Ha MEOSHTETH . 38
MEH I TTEFEMEH HO ) ITpH [EIIeH HH THE DOH OM STRETEC X Y [AE HeE 1l .
W MEH e OT METATE Hi KPYTe [FEIIEH A TP0CTEHIITHE TRHH DOHOM&T]R-
WECHH X HE[BEHTTE

ApRcHEY C, &K BOCHHY ¢,
APETAHMEHT THCILE

(3 AKOMIEHHE ¢ [IOHATHEM O DATH EIX TRHMD HO MET [HITECH X JvE K-
LB .

HlayaeH e O psae TeHH H ApHCHEYCA , APE BOCHH VA . A DE TAHOSHCH
WHEI A, (POPM YVITHD BRAHIS X, H300pa 00 HHE Ha S0 HITEo i o pyrss-
HOCTH , TIE MEHSHDE T PEILEHE T Vi BH & HH 1

GVHEINH, HX CBOHCTEA H I'PAGHEHR

Py BB B .
[ToaATHE O HENpE PRIEHO-
CTH Y HEL I

O E AR OM TS ¢ [HOH ATHEM TP SHE O , T Me i M 38E HCH MOCTeH
MBS Y TDE M SR ME .

OQFHAKOMIISHHE ¢ OHATHEM CRapHES, OPEATEH Be TIEH BLaTTTEH -
HOCTH TOWHH Cpadoe ey doyvees e . O opeaenneH me 0o 4o ey Iie o=
cTeli el 3aBHCHMOCTH . BHAA &8 rpadi i . Bripa seHH e 1o iops yie
OAHOH e peMeHH Ol Tepes apyTHe.

O3 H AEOMITSHHS ¢ O e S e M W HE IHH, o YITHPD BAHHE 800 .
HaxomaeHne ofIaCcTH ON pEgeneHH A H 0OnacTH 3Ha WeHH i e s e

Ceoiic TEA dyy HECL I,

IM'padmaeckan HH TED-
e Ta e A, T po veepsn

OV HELL O HAJTE HELY. 8-
EHCHMOCT il B PeajIbHBIX
T IECCAY WA BT SEHHA X

(3 H A OMTEHHE ¢ [IFHEMEDEM H 40y H B HO HA ThH BIX 38 BHCHMOCT e B pe-
ANMEHEINY [T OIESCAY 3 CMEr H EIY JHCIIH TL HH.

OQFHAKOMIISHHE ¢ 80 HAZATE TRH EIMH FaCCYHIEH HAM H HEHOT OpRIX
CBOHCTE THHeHHOH B KEa ApATHTHOH (rrHE IH H, TpoEegeHH & HeCIego-
BAHHA JTHHeHH ol , yvoouso- ruaeii o i, apodeo - ruHefiaoll o KBa gpa-
THAHOH iV HE M, mocTpoeH e HX rpahaeos . [TocTpoeHne B 9TEH He
rpadpe o oy il Floecneaos e e (e o .

CorcTapneHHe BEHAOE (IWHK IHEH 10 AaHHOMY VCIIOEHED), [FIIEHHE 38 187
HA FECTPEMYM .

Brimon ne e I P pas0 BA HHH rpador s oy BRI

(i paTHELe 43 EH LI T

HayaeHe moHAM LA 00pa Mo O gy s Ry uu, OTpege s Hme BHA8 H o
CIRDOEH LE 2DAGIL g ol Da i ol QMR L, Haooome G ML E S8 OOIaCI L
O pedeaeHUA M afagcmu sha wer ol . ITpameneHue ceolleTe dye s il

ORE HOCIeA0E &H HH Y [HEE HEH i 0 DI eHHH 3AT8Y Ha 3HCT PEMY M.
(3 H AH OMITEHHE ¢ HOH ATHEM CIN0E HOk {3 EE [ H

CreneHHELS, MORA3E-
T HBLE, 00 [ e -
WECHH & H T [FHO0 O R -
T TECEH & gy HECL R .
(M A TH BIS T HHTO O M-
TP TECEH & iy HECLHH

BEriH e e H e 3 EaieE il oy EE [ 00 3HA T EHH D & Py MEH TA.

O pee e TS EHE & MOUTO S0SHH A TOTHH HA MpapHEe 00 88 HOOPANHATAM H
HaODOOT.

Henoneaoean we ¢eoiieT s rvHEIHIE A0A CpasHEHEA J3HAT8H Wil ¢Te me-
Hetl o TorapudiMos .

I[MocrpoeHEe rpaliHEOE CTEMMSHHEDY H J0 PR ME TeC R X iy H B .




g epsesa e adiyaeman

DK P A T P T MK L (R AR LI IEM IS SO ST R T Ty TR
{ma ypamse e s e T 1

PemeHHe M0 HAIATE TEHEIX H JTOCARH QO MET&CHE X Va EHE HHE 1 Hepa-
BEHCTE [0 HABSCTHEIM & TMODHTMAM.

aHAKOMIIEHHE ¢ [0H ATH&M Hel [ERETEHOH [Tepo auaecro il qry e -
LLHE , {0 P ITH [ROE &H e CEOHCTE CHEHYCA H HOCHHYCA, TTOCTSHHE HX
e HEOE .

(OaHAKOMIIEHHE ¢ [T0H ATHE&M CapMOH H9ECH Y RoTeGa HI I o IpE Mep -
MH 8 PO HE TECHE X KOTe0aH Hi A8 00 HCA HHE A O OISt 0E B DI e
H ApYTHY ol I80TA X 3HAHHA.

OaHaAKOMIEHHE ¢ [OHATHEM PAIPEIEHOH MepHOaH Tecr0 i ) v HE ITHH,
{0 MY ITH POE AH He CEOHCT B TAHMEHCA H HOTAHMEHCE . MO0 TR0 HHE HX
rpaf HEOE .

ITpsrM eHeHEE CBOHCTE (W VHE IHH A8 Cpa BEeHH A FHATEHHH TRHDOEM e
TRETECE HX (b VH HITH I, PEIeHH A TRHDOED MET TS0 HX Y FEEEH Hi.
ITocrmpost e 2pag RS OODE MM R D LEOHOWEMD UYL X I K-
L L orpeden SHUE O 2Padiu Ram wx caalicma.

Beimoun e HHe I 0l a0 BR HEA Ui H R0 B

HAYTAJ A MATEMATHYECEOI AHAJTHA3A

[Mocoe 3o EaTED BHOCTH

(OaHAHOMISHEE ¢ TIOHATHEM THCIOBOH 0CIem0B AT SNEHONTH | CIH0E0-
fiaMH & 3ATAHHA . BEMHCIEHHAMH &8 TISHOE .

CIaHGROMRIEHL S ¢ FION AL R Bpedels o cle0 s MO L .

O3 HAHOMISHEE ¢ BEMTHCISHHEM ¢V MM B §&CHO HETHO DD THETOEOrD
PAAA Ha M e B BITHCIEH HH &V MM L G800 HETH O W BIBA B & reo-
MET PEIECE O I POr e e .

FemreHHe 3887 Ha ITDHMSHSH e (PO PRy ITRD ©V MM B 58 CHOH 8 HO YHET -
B8 B &H MenMeTRe cE Ol I porpaes o |

MpoHasoTHAR H &8 TIEH-
NEE EEH B

(3 H AR OMITEHHE ¢ TIOHATHEM D0 HIB OO,

HFlayremn e o o PRy IrH PO &H e 8 MEXAH HTSCHOMD H D0 MET T et -
0 CMEICIT &, Ha3YTEH BE AT 00 HTMA BRI & HH A I RO 380 H okl Ha mpe-
MEPE BRITHEIISHHA MOHOBSHHOH CHOPOCTH H YIMOBOrD Ko o IHeHTa
FACAT OTRH O .

CooTaETEHHE VFEE HEH HA KACtATeNEHOH B 0O en B H 38,

VoBDEHH S I PEE T AR e H I [OE A A, Tad ITHI B O O3B0 A HELK
BIEMEHTA PHELK IV H ELDHH . [TpHMeH SHH e 3708 2HpdqhepaH [ [-0E SH W
P H B HE , COCT AR TEHHA Y EHEHEA K ata TeTkEHO .

HayueHe TEopeM O CEAZH CEOHCTE WHHIIHE 1 T POHAB0IHOE , dop-
MY ITH OB E & Y.

IMpoEessHEE ¢ MTOMOLIE L TR0 EIEOTHOH Hecne 0 Ba HH A 0 VHE IIH H, 348-
AaE BOl dpope oo .

YoTaAHOBIIEH HE CRAIH CEBOHCTE (VHKITHE B 0 pOH3IB0 AHOH Mo X rpa-
(o B ML

ITpaMeHeHES O ROH3E0 AH0N ANA PEITEHEA 38 A8Y HA HAK OO0 I&HH &

ELAK ORI Er0, HA HMEHER IIE00 FHATSHILA H Hi A0S S HIE SHOTIEMY Ma

ITe peoodd paas am
HHEHT &R

OaHaAKOMIIEHHE ¢ [OHATHEM HHTECDATA H MEpB0oh pasH ok .

HayweH e OpaBHLE BRI THCIEH HA MepEo0Opa3Hoil H TeopsM kL
Hewrosa— Jle thiuwa.

PemreHHe 34348 Ha CBA3E EPE00OpasHOl H &8 Op0H3BOAHOH . BEMTHE-
JIEH e MepEO0OpasHOl ana aaeu ol §y v HE ITHH.

PemeHHe 38387 Ha 0 DHMEHSH HE HHTErTE AIA BRI THCEH A dan-
WECHH X BEITHYHEH M ITI0L0 ad el

YPABHEHHA H HEPABEHCTBA

VpaEHEHHA H CHCT SMEI
VA E e HI

He paege HCTE& H CHOTE-
MEI HEABSHCTE © IEYMA
THE [ BN HE D M

OaHAKOMIEHHE ¢ OTPOCTEHIIHMH CEBEIeHH AME O RO PHAX ATred pad 1e-
CHHX VPaBHEHHH, MOHATHAMH HOCIIEI0E AHHA VPAEHEH H 1 CHOTEM

VEE HEH B .
Hayes e TeOpHHE EEHOCH TEHOCTH Ve BHeHHH H e 0 pameneHusA. [To-

ETOPEHH S SAMTECH PEIIIEHH 8 CTAHIADTHED VAEH 8H Wi, TRHEMOE I e -
PEFOER HHA VEEHSH Hil ATH CBeISHHA K CTAHAAPTHOM Y VME HEFH D).




Coepoea mae adiyaenan

AP T 80 T A (R B BER 10 TR 0 T B T TV D T
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Perm ¢ e PELLHOHS T HEDS, H AL H OHa T HEDK . TTOH 838 Te Tk HEDK

H TR MOED ME TRHTESCH X VAR HeH i H CHCTeM.

Henon ba0BaH e CEOHCTE B rpadin KoB pVHKIDHE 208 peIeH A Vs -
weH . TToETopeH e OCHOBHEIY TRHEMOE EISHHA CHET &M,

PerneHHe YRaE HEH Hil ¢ OTpHM SHEHHEM BORY [MPHeMOE | |0 Qe H
ELA M HOMEIT & H, BE&TEHEA HOBRIY HEHIBECTHEIY , TOACTE HOBKH , -
WECHOMD METOIA) .

PerpeHme CHCTEM YIEE HEHHH ¢ IRHMEHSHH &M a3 T HED CIo00GoE.

O3 HaR OMITEHRe ¢ OOLIHMH BOMPOCAM H PEIISHHA HeDiE BEHCTE H HETT0ITE -
AUEAHEE CBOHCTE B rpaduie 0B 4 vE KO Tpe perne R o HepaEeHCTE.
PerneHHS HERA BEHCTE H CHOTEM HEDE BEHCTE © IFH Me HEHH &M [a3ITH 1-
HEIX COOo000E.

ITpHMeHSHH S MATEMA THISCH Y MeTOI0R AIA IITEHH A OO0 ASDHCATE k-
HEIX 3888 H3 PaIHTHEE GO0 a0Tell HayvEH H opakTHEE . Herepope-
THOEAHE 3y IETATOR © YU8TOM [FEATEHEIK OU[HE HH e i

AJEMEHTE KOMEBHHATOPHEH, TEOPHH BEPOATHOCTEN H CTATHCTHEH

(dMeHOBEHEL& THHST HA
BT B ST O B

HayueHme TpAELIA KO MO HHATO FHEH H T MEH SHDE [T W& H
O MO HHATO PHEDY 38381,

Pern e e RO MO HHATODHEL X 38387 MeT0 30 M mepedopa o [0 I RaE Ty
WML CCROEEH FLA

(3 H A OMTEHHEE ¢ [DOH ATHAMH B0 MOHHA TO PR W [RaM S1IEH A MH , £0-
TETA HH AME , 80T AHODEHRAME H DO PMYIIA ME A0 HX BEITHCTSHH A .
O BACHSHHE H I PHMEHSH e o Py AT A BRI HCITEHH A [l 3 MED &HH |
E[ECT AHOBO K H COMSTAHHH TpH peIIeHHH 3878,

OaparoMreHre ¢ GEHOoMoM HewoTora B TpeyroneEREoM [lackana.
PerneHHe O KT HIeCE HY 38187 ¢ IO MBI BA HHEM MTOHATHH o mpa-
BT B0 8 BELA TO R B

HUEM ST BI T &0 [FH
B RS THOCTE I

HayesHme IACCHISCHOND OMPEASTeH HA BEpDATHOCTH , CEOHCTE B~
ATHOCTH, TEOPEMEL O CYMMEe BEOA THOCTE .

Pacemor pEHEE I PHMep0E BERMECTEHHA BepnaT Hooreil. Pemernne
AAAY HA BRMHCTSHES BER0AT HOCTSH cobRrTi i

IpercTaE TeHH & 1HHHEIK
(T afuoH kL, IHATRaMMEL
rpadeE )

OaH A OMITEHHE ¢ TPEACTARTEH HEM THCIOBEIR AAHH EIY H HX XA PaET e
FELCT BIEL &M H.

Perin e e TP BT MTacE I 38487 Ha 0Gpador Ky THCI0 BRI AaH HEDY ,
BE] RIS I BN 508 PHEE TS OT HE

IEOMETPHA

Ilp avEle o OI0CKOCTH
E MPpOCTHABCTEE

Do pMy THPOEEA H IIDHESSSH e A0H&IAT ETECT B IPHIHAH OB B38HMEOT0
PRCIIOIOHEHEA TRAMEIN H IO0CHocTell. P acmo 3Ha Ba HHE Ha TepTe-
FAN H MOZETAN a3 HUHEIL OOV TASE B M 0T [REC o0 I0 30EHH A 1A~
MEL X H IIOCKOCTeH, 8 pryMeHT HDBA HEE CBOH X Oy 3 ASHH .

o MY TH PO AH T O 8T8 HH H, TPpHIHAKOE H CBOICT B MApa JLTEIIE -
HEIX H MERIEHAHEYITARH BN IMIOCHOCTEH , AR VIPEH HEIY H THHeH HEr
VIUIOE.

BreImonHEHH e TOCTE0SHRA YTIO0E MeX Ay TRAMEIME, TpAaMoi B moo-
CHOCTE D, MEFAY II0CHOCTAMH 0 O HEA HIED i PacI03HAR AH He X

HLA M OAEITAX .

ITpHMeHSHE S T PHIHAKOR W CROHCTE PaCII o0 S8 A T RAMETE H [TI0-
CHOCTEH T PeIIEHEH 38381,

HanfpaseHHe HA DHCYVHEAY B HOHCTRYH B AH He HA MOZeIaY [ep-
TDEE AR YOI AHOE B HAHJIOH HEIX K ILT0CHOCTH , TIPAM BT, THAPH LT8R HETK
ILTOCHOCTSH , YIIoE MeXsay TP MO o II0CERO CT BED B O0O0H OB &H He

L0 TR0 LA .

PerneHne 38387 HA BEMTHCISHHE Me0 METRH TECHE X Be I H. (0 ek
B HHE PACCTOA HHA OT TOTKH 30 II0CHOCTH, 0T OpaMOoil 20 moocko -
CTH , MEMAY IJI0CHOCT AME . MER Iy CHTI HE BN M HCA TPA METMH,
MBI Y TR0 3 B0 TE HETM H iH TV ME B 0 OO TR HETRE.




Coyepien mae odiywennn
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30 PRy JTH OB &H HE H 30 KA FRIEAHHE OCHOEHEIX TEOPEM O PaCCTOA HHA X
{TeopeM CYVIIECTEOBRAHH A, CROHCTEA ).

HaofipaseHHe HA T8PTEMEAY H MOSTANY attTOAHHA W OO OCH OB SHI &
CEOHX oy aeHu . OnpeaereHe H BERMTHCISHH S PRCCTOAHHH B TTp0-
eTpancTEe. ITpm e BeHEe (DORM YT H Te0pEM TUTAHH MET I AT [EIe-
HHA 383817.

OaHAH OMITEHHE ¢ [TOH ATHEM I8 BALTe TEHOMD IEET M0 BR HHA H &00
CROHCTEAME . PropWLa LPOEE M L FREQIEM B O 10 G0 00T 20 HOT b
FOOED FEEONE R LELELE WM O20 2001 B G .

ITpuMeHSHES TEOPHH AT 050 CHD BAHE A IMOCTR0EHHH H BRIH CODEH HED .
A pryMeHTH [FOESH HE CEOHY CYVHASHE T O B3A HMHO M [ CII0 TG0 H HH

OO CTRAH CTEEHHEL X (p HIV

lE oo i HH HEEH

OnucaHEE H XA DK TEPHCT HE A PEITHTHEIY BEHAOE MHO DOCPaH HH KO B,
[EPETH COTEH e HX 3JIEMEHTOE H CBOHCTE.

HaofpaseHd e MHEOMOTFEHHE HOE H BRITOTHSHHE MOCTROEHH A Ha Ha30-
fpa#AEHEAY H MOSET AX MEQ DOC8 HHHE OB .

BermucoeH e THHEHHEIX ATeMeHTOE H YIUIOE B MpOCTPEHCTEEH HEIX
EOHp MMy e H AX, 8 PryMEHT HD B HHE CROH X Oy HE A .

HKapaK TePHCTHE S H 30008 SO CETEHH A, PEFEeDit KU M HO 20 20 H -
M LKOS, BREMTHCIEHRE IO a3e moEep a0 cTeil.

ITocTpoeHEE O POCTEH IR X e HHE KyEa, IpHaMel, THpaME sl TIpea-
MEHEHHS (AKTOE H CESISHH I 3 TU8 Hl METPH H.

OaHaHOMISHHE ¢ BHAAME CHMMeTPHI B Op0eT pAHCT Be , (DOoped VITEpso -
E&HHE& O H il B CEOeTE . 308 DakT & 0T HE & CHMM ST H T
Bk LLEH A B MEH 0N CPEH HEOE .

IIpuMeRsHES CEOHCTE CHMMETPHE ITRH PEIIEHHH 3838,

Henon B30BAH e TREO0 PETEHH BIX 3HAHWH A8 BeCTea0BRHHA B MOge-
JUH [ROE&H HA HEeCT0 M HBIR 38887,

HaofpaseHd & OCHO BHEIX MEHOTOMPaHHEHKOE H Bhl INUT HEHHE DHCYHEOR
[0 YO EH AM 38481

Texa unoBe pPEEOCTH
B AL EEHH A

OaHAH OMITEHHE ¢ BEHAAME TE] B EHH A, (hOpMy I HDBA HEE HX O
AeneHuil H ceoiieTB.

D0 My T PROE SH e TEODREM O CETEH HH [ITAPE IUTOCKOCTER B H ILIIOCK 0
CTH, HACATENEHOH K ohepe.

KapaRTepHOTHE 8 H B30 (D8 S0eHH e Te ERAMEHHA . HX DEIREDTHH, Oe-
TIEEH .

PemeHHe 38187 HA TOCTROSHHE CETEHHH , BEMHCTSH e AJTHH , ascTo -
AHHI, yrnoe, wnomgaaeii. ITpoeegeHd e Z0H 38 TETE HEIK [0y B ASHH
CI[HE PRSI EHE 3808,

IMTpuMeHeHES CEOHCTE CHMMETPHHE TPH PEIIEHHE 3808 Ha TEI8 Bk~
LLDEH FA , KO M0 HEA [H D T,

HaofpaseHH e 0 CHO BHEIX HPYTUIRIX TR H BRIOQUTHEHHE PHCYHES 010
WCIOE M D 34 A8 TH

HamvepeHHA B Fé0MEeTHH

OaHAH OMITEHHE ¢ [HOH ATHAMH ILTOISAH H 0FheMa . & CHOME MH

H CBOMHCT BAMIE .

FemeHHe 38887 HA BRITHCIEHHE TIIOMEAAEE T 00K BN IRV ¢ I pEMa-
HEH HEM COOTESTET VRO X JoprMy H (aKTOE H3 ILUTAHH MET [ .
HayaeH e TE0pEM 0 BEMHCISHHE 00 BEMOE O OC TR HECTEEHH BIX TEI,
EIIISH S 3ATAY HA [ PHMSHSHH & (POpM VI BEEMHCTEHH A O0fFLeMOE .
Hayaen e (popayn ANH BRIHCIEHH A IO ATEH ToEepXHOCTEH MED-
COrPE HHHEOE B TeJ B [IHEH HA .

OaHAK OMITSHEE ¢ METOAOM BEIHCIIEH HA LU0 MaAH IO BEpRHOCTH o epal.
FelneHHe 3438 HA BRIYTHCITSHEE IIOMLAASH [0 BEDX HO CTH IS TRH -
CTEEHHEIY T

HKoopiHHATE H EEETORED

OaHaH OMISHHE ¢ I0HATHEM BeETOpa. Flayaerne askaproesoi cueTe-
MEI EOOPARHAT B N POCTRE HETES, MOCTRDEHEE [T0 38 3 8H HEIM B O0 [ -
HATAM TOUEE H IJI0CKOCTENH , HAX0MASHES HOODAHHAT TOTEH .
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HaxomaeHHe VFaE HeH B 0 Kpy #HOCTH , Cpephl , MIoCEoeTH. Beraue-
TMEHHE DECCTOAHNE MesE gy TOTr aMH.

Hayenwe ceoilcTE BEK TORH BIX BEJTHTHH . ITMEEIT [ 300 308 HH 7 B
TOPOE B TREX MERHOM MpOCTRE HOTES, TIE BRI HAMND 3 ASHE A KO0 paH-
HAT BEEHTORA B OPOCTRAHETES, TP&EHT 3AHeTEHI ¢ BEH TOpAME . 3808 H-
ECERTR B FO0 O B ELA T M B

ITpHMeHSHHE TEOPHH [THH e HHH 38 287 HA AeicTEHA ¢ BEKTORE MH .
HayeHue CHRATAPHOTD IROHIESASHH A BEKTOPNE , BEKT ORHOTD VaE-
HEHHA Opa Mol # naockoeT 1. [T pasMe e e Teo P TR PEITEHEH 387
Aa HA AeicTEHA © BEE TODAME . KO0 PAHHATHEL T MeTOA, IT[HH MEH SHITE
BEKTOPOE A8 BRITHETEH HA BETHIHH YTIIOE H EceT o8 Hil .

OiaH &k OMJIEHHE ¢ B0HKAFATE TECTEAMH TE0 EM CTEEOMETRHH O B3~
HAMEOM PACITOI0HEHHH TRAMER B ILT0CHOCTEH ¢ HOmo Th30 BR HHEM

B& KTO B

3. YciaoBus peajiu3alui NPOrpaMMbl
3.1. TpeGoBanust K MUHUMAaJIbHOMY Y4€OHO-METOIUYECKOMY ¥ MaT€pPHAIIBHO -




TeXHHUYECKOMY oOecrieueHuto [IporpaMmMel yueOHON quCUUIUIMHBL «MaTemaTuka:
anrebpa M Hayaia MaTeMAaTUYECKOTO aHAIN3a; TEOMETPHUS»

OcBoenue mporpamMmbl y4eOHOH AucuuIuHBl «MaremaTnka: anrebpa u
Havaja MaTeMaTHYeCKOrO aHaln3a; TeOMEeTpUs» MpeanojiaraeT Haludhue B
npodeccCuoHaAbHON 00pa3zoBaTeIbHOM OpraHu3alnH, peann3yronen
o0pa3oBaTelibHYI0 TMpOTpaMMy CpeIHEero oO0mero oOpa3oBaHusT B Mpejesax
ocoenus OIIOIT CIIO nHa 06a3e OCHOBHOro 00IIero oOpa3oBaHMs, Y4eOHOrO
kaOuWHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OOECHEeUnuTh OO0y4aromMMcs
cBOOOMHBIN mocTynm B VIHTepHET BO BpeMs Y4eOHOTO 3aHITHA W TEPHUO
BHEYUEOHOU 1EATETbHOCTH.

[Tomemenne kaOWHETa AODKHO YAOBJIETBOPATH TpeOoBaHusSM CaHHTAapHO -
snuaeMHONIOTHYeckux mpaBuwil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUITOBBIM OOOpPYIOBAaHUEM, YKAa3aHHBIM B HACTOSAIIUX TPEOOBAHHSX, B
TOM 4YHCIIe CHEIHATU3UPOBAHHON y4eOHOW MeOenbi0 M cpeacTBamMu OOydeHHS,
JOCTaTOYHBIMUA  JUIA  BBIMIOJIHCHWS  TPEOOBAaHWMK K  yPOBHIO  IOJATOTOBKH
oOyuaromuxcs.( [lnuceMo MunnctepcTa oOpazoBanus U Hayku PO ot 24.11.2011 Ne
MJI-1552/03 «O0 ocHameHun 0011e00pa30BaTeIbHBIX YUPSIKICHUN yUCOHBIM H
y4eOHO-1a00paTOPHBIM 000PYIOBAaHUEM.)

B kabunere M0DKHO OBITH MYJBTUMEAUNHHOE OOOPYIOBAaHME, IMOCPEIACTBOM
KOTOPOTO YYacTHUKHM 0O0pa3oBaTENLHOTO IMpoIlecca MOTYT IMPOCMATPHUBATH
BU3YaIbHYI0  HMHQOpMAlMI0O 1O  MaTeMaTHKe, CO3[aBaTh  IPE3eHTAINH,
BUJICOMATEPHUAIIbl, UHBIE TOKYMEHTHI.

B  coctaB  y4eOHO-METOAMYECKOTO U  MAaTepUATBHO-TEXHHUYECKOTO
oOecrieueHusi MporpaMMbl y4yeOHOW JucHUIUIMHBL «Marematuka: anrebpa u
Hayvajia MaTEMAaTHYECKOTO aHaAJIN3a; TEOMETPHS» BXOMISIT:

® MHOTO()YHKIIMOHATBHBIN KOMILIEKC MpPEenoaaBaTeis;
e HarAHBIE MMOCOOMS (KOMIUIEKTHI YYeOHBIX TaOJMIl, IUIaKaTOB,

HOPTPETOB BBIAAIONIUXCS YUCHBIX-MATEMATUKOB U JIP.);

e UH(POPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJICTRA,

® DSKpPaHHO-3BYKOBBIE MMOCOOUS;

® KOMIUIEKT TEXHWYECKOW JOKyMEHTAIlMH, B TOM YHCJIE Macrmopra Ha
cpenctBa OOydeHMs, WHCTPYKIIMM 1O WX MCIOJIB30BAHUI0 M TEXHHUKE
0e30I1acHOCTH;

® OuOMMOTEeUHBIN (HOH/I.

B Oubnuoteunbii  ¢GoHA BXOAAT yYEOHMKH, Yy4eOHO-METOAMYECKUE
koMiuiekTel  (YMK), oOecneumBaroniue OCBOCHHUE y4YeOHOM  JUCIUILIMHBI
«Marematuka: anrebpa ¥ Hayalla MaTeMAaTHYECKOTO AaHAINW3a; TEOMETPHUsY,
PEKOMEHIOBaHHBIC WJIM JOMYIIEHHBIC ISl WCIONB30BaHUS B TPOdecCHOHATBHBIX
00pa3oBaTEIbHBIX OPraHU3ANMIX, PEATH3YIONINX O00pPa30BaTENbHYI0 TMPOTPAMMY
cpenHero obmero obpasoBanus B mpenenax ocBoeHms OIIOIT CIIO na 06ase
OCHOBHOTO OOIIEro 0Opa3oBaHMs.

bubnuoteunsiit  GoHm  MoOKeT  OBITh  JOMOJHEH  DHIMKJIONEINSIMH,
CIIPABOYHUKAMH, HAYYHOW, HAYYHO-NIOMYJIAPHOM W JPYyrod JHUTEPATypod IO
MaTeMaThKe.



B mpouecce ocBoeHus mnporpaMmbl ydyeOHOM aucuuIUIMHBL «MatemaTuka:
anrebpa M Hayaja MaTEMaTUYECKOTO aHalIM3a; I'€OMETPUS» CTYIEHThI JIOJKHBI
MOJIYYUTh BO3MOXHOCTh JOCTyHNa K D3JIEKTPOHHBIM Y4e€OHbIM Marepuaiam [0
MaTeMaTuKe, UMEIOLIMMCS B CBOOOJHOM JOCTyIE B ceTH WHTEpHET (31€KTPOHHBIM
KHHUraM, IpakTUKyMaM, Tectam, matepuanam EI'D u np.).

3.2. PEKOMEHAYEMAS JIMTEPATYPA

st cTyaeHToB
- bammakos M.M. Maremaruka. Anrebpa u Havyajia MaTeMaTHYECKOT0 aHAJIN3a,
reomerpus. — M.: Akagemus, 2017. — 252 ¢. — 15 3x3. Annaros, A. B.
Marematuka : yuebHoe nocooue s CIIO / A. B. AnnatoB. — 2-e U3z, —
Caparos : IIpodo6pazoBanue, At [lu Op Menaua, 2019. — 162 c. — ISBN 978-5-
4486-0403-4, 978-5-4488-0215-7. — TekcT : 2eKTpOHHBIN // DeKTpOHHO-
oubnuoteynas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/80328.html

MartseeBa, T. A. Martemaruka : yueoHoe nocooue st CI1O / T. A. Marpeesa, H.
I'. PeokkoBa, JI. B. IlleBenenra ; mox pemakiueii JI. B. AnekcanapoBa. — 2-e u3.
— Caparos, ExarepunOypr : [IpodoOpazoBanue, Ypanbckuii GpeaepanbHbIi
yauBepcutet, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0.
— Texcr : anexTpoHHBIH // DnekTpoHHO-0MOaMoTeunas cuctemMa IPR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/87821.html
A6aymnuna, K. P. Matemaruka : yaeonuk s CI1O / K. P. A6nymuna, P. T'.

MyxameraunoBa. — CapatoB : [Ipodobpazoanue, 2021. — 288 ¢c. — ISBN 978-
5-4488-0941-5. — TekcT : ANEKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbooksho ®ununenko, O. B.
Marematuka : yue6Hoe nmocooue / O. B. dununenko. — MUHCK :
Pecnybnukanckuii MHCTUTYT npodeccuonanbHoro oopazosanus (PUIIO), 2019.
— 268 ¢. — ISBN 978-985-503-932-8. — TekcT : aIeKTpOHHBIH // DJIEeKTpOHHO-
oubmoreunas cuctema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop
[leTpymmko, . M. CoopHuK 3a1a4 1o anredpe, TEOMETPHUH U HayalaM aHalln3a :
yaebHoe mocodbwue / M. M. Ilerpymiko, B. U. TIpoxopenko, B. ®. CadonoB. — 2-¢
n3a. — Cankr-IletepOypr : Jlans, 2021. — 576 ¢c. — ISBN 978-5-8114-0726-

2. — TekcT : aneKTpOoHHEIH // JIaHb : A3EeKTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/169511

I'eometpus u rpaduxa (poun BI'TY)

B mupe nayku (pong BI'TY)


http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/87821.html
https://e.lanbook.com/book/169511

BectHuk poccutickoit akagemun Hayk (poug BI'TY)

s npenogaBareeit

06 o6pazoBanuu B Poccuiickoit @exneparuu: denep. 3akon ot 29.12.2012 Ne 273-
@3 (B pea. Penepanbubix 3aKk0HOB OT 07.05.2013Ne 99-03, ot 07.06.2013 Ne 120-
®3, ot 02.07.2013 Ne 170-D3, 0123.07.2013 Ne 203-D3, oT 25.11.2013 Ne 317
®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-D3,

oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel148-D3, ¢ u3M., BHECECHHBIMH
OenepanbabiM 3akoHOM OT 04.06.2014 Neo 145-03, B pen. Ot 03.07.2016, ¢ u3m.
Ot 19.12.2016)

®denepanbHblid 3aK0H OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickoit @enepanuny. [Ipukaz MunucrepctBa o6pa3zoBanus u Hayku PO ot
17.05.2012 Ne 413 «O0 yrBepkaeHuu (heaepaibHOro rocy1apCTBEHHOTO
00pa30BaTEIBHOIO CTAHIAPTA CPEIHETO (TOJIHOI0) 00IIEro 00pa30BaHUM.

[Ipuka3z MunuctepctBa oopa3zoBanus u Hayku PD or 31 mexabps 2015 r. Neo
1578 «OBHeceHnn wu3MeHEeHUW B defepaiabHblii TOCYAApCTBEHHBIN CTaHIAPT
cpenHero oOmero o0pa3oBaHMs, YTBEPXKICHHBIM MpuKazoM MuUHHUCTEPCTBA
obOpazoBanus 1 Hayku Poccutickoit ®enepanuu ot 17 mast 2012 1. No 413»

ITucemo JlemapTraMeHTa TOCYIAapCTBEHHOW TOJUTUKH B cdepe MOATOTOBKHU
pabounx kanpos u JAI10 Munuctepcta o6pazoanus u Hayku P® ot 17.03.2015 Ne
06-259 «PexomeHmanuu 1O OpraHM3alMM  TIOJYYCHHUS CpPEIHEro  OOIIero
oOpa3oBaHusi B Tpeaeraax OCBOEHHUS O00pa30BaTENbHBIX MPOrpaMM CPEIHETO
npodeccroHaabHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C
ydgetoM  TpeOoBaHUW  (enepanbHBIX TOCYAApCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApTOB W TOJy4aeMoll mpodeccun WM  CHEIUATBHOCTH  CPEIHETro
poeccCHoHaTBFHOTO 00Pa30BaAHUS.

[Ipumepnas ocHOBHasi oOpa3oBaTeibHAs IMporpaMma CpeaHEro OIIero
oOpa3oBaHus, OM00peHHas pemieHneM (eaepalbHOTO Y4eOHO- METOAUYECKOTO
o0BenuHeHus 10 o0miemMy oopa3oBanuio (poTokod ot 28 uioHs 2016 1. Ne 2/16-3.

bawmaxoe M.V . Matematuka:KH.JUisIIpenogaBaTes:MeTo1.mocooue. —M.,
2013
bawmarxose M.U., [[vicanos L11.1.Metoandeckoe mocodue It TOATOTOBKH K
EI'D. —M., 2014.
bocomonos H.B. Coopauk 3amau o maremaruke (st CCY30B) M.,
Hpoda,2003 r.



HNuTtepHeT-pecypcesl

www.fcior.edu.ru (MadopManoHHbIe, TPDEHUPOBOYHBIC U KOHTPOJIBHBIC
MaTrepuabl)

www.school-collection.edu.ru (Exunas xomnekuuu udpoBbIx
00pa3oBaTeIbHBIX

pecypcoB).

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.h1l.ru/index.html

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.h1.ru/index.html

http://festival.1september.ru/

3.3. MeToauyeckue pekomeHgauum AnA UHBAAUAO0B U NNL, C OFPaHUUYEHHbIMM
BO3MOXXHOCTAMM 340P0BbA

Jlist oOydaromuxcsi ¢ OTpaHUYCHHBIMA BO3MOKHOCTSIMU 370POBBSI MOTYT
OPUMEHSITCS  CleAyromue (OpMbl OpraHU3alMy MEeJaroruueckoro mpolecca |
KOHTPOJISI 3HAHUU:

JUIA CI1a0O0BUIAIINX

- o0ecreunBaeTCsl MHANBUIyaIbHOE paBHOMEPHOE ocBelieHne He MeHee 300
JIFOKC;

- I BBINOJIHEHUS KOHTPOJBHBIX 33JaHUN MpU  HEOOXOAUMOCTH
IIPEAOCTABIIAETCS YBEIIMUUBAIOILIEE YCTPOMCTBO;

- 3aJIaHUsl JJIs1 BBITIOJIHEHUS], @ TaK)K€ MHCTPYKUHUS O MOPSAJIKE BBIMOTHEHUS
KOHTPOJIbHBIX 33JJaHUi OPOPMIISIIOTCS yBEITUYCHHBIM mipudTom (pazmep 16-20);

A TIIYXUX U CJ'Ia6OCJ'IBIIHaI]_[I/IXI


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp
http://www.exponenta.ru/educat/class/class.asp
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp
http://www.exponenta.ru/educat/class/class.asp
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://festival.1september.ru/

- obecnedyuBaeTcsi ~ HaJM4yM€  3BYKOYCWIMBAIOUIEH  ammapaTypsl

KOJUICKTUBHOTO ITOJIb30BaHUS, npu HEOOXOIMMOCTH oOy4aronuxcs
MPEI0CTABIISIETCS 3BYKOYCUJIMBAIOIIAs amnmnaparypa WHIMBU1YaJIbHOTO
MOJIE30BAHHUS;

- JUTSL JIWI] C TSDKEJBIMU HApYIICHUSIMUA PEYH, TIYXHX, CIa0OCIBIIIAIINX BCE
KOHTPOJBHBIC 3aJaHMsl TI0 JKEIAHWIO0 OOYYaOIIUXCS MOTYT TPOBOJHUTHCS B
MUCbMEHHOU (opMme.

OcHoBHOH (OpMOH OpraHu3alMy MEJarorndeckoro mporecca SBISETCS
UHTETPUPOBAHHOE OOy4YeHHWE MHBAJIUIOB, T.€. BCe oOOydwarouigecss o0y4aroTcs B
CMEIIaHHBIX TPYIMIax, WMEIT BO3MOXHOCTh TOCTOSHHO OOIIAThCA €O
CBEPCTHUKAMHU, JIETYEC aJanTUPYIOTCS B COIIYME.

4. KoHTpOJIb 1 OIIEHKA PE3YJbTaTOB OCBOCHUS Y4eOHON AUCIUILIMHBI

Kontponeu oreHka pe3yJbTaTOB  OCBOEHHUS  YYCOHOW  AUCITUTIIMHBI
OCYUIECTBJIIETCSl  MPENOJABATENIEM B INPOLIECCE NPOBEACHUS IMPAKTUUYECKUX
3aHATUA ¥ J1TA0OpaTOpHBIX paboOT, TECTUPOBAHMS, a TaKKe BbBITIOJIHEHUS
00OyUYaIOIUMHKCS UHIUBUIYAIbHBIX 3aJJaHUH, IPOEKTOB, UCCIIEIOBAHUN.

Popmbl U MeToabI

KOHTPONSA U
PesynbTaTtbl 00y4eHus OLEHKN
(ocBOEHHbIe YMEHUs1, YCBOEHHbIe 3HaHUS)
pesynbTatoB
obyyeHus

YMEHUA.
e  BbIMNOJTHATb apl/ICbMeTI/I'-IeCKVIe OENCTBUS Haf, Ymcramu, VCTHBIN cueT

codeTasi YCTHble W MUCbMEHHbIE MPUeMbl; HaxoOUTb | MatemaTvueckuii
NPUBSIMKEHHbIE 3HAYEHUS] BENIMMMH U MOrPEWHOCTU | ankTaHT
BblMUCIIEHNA (abcortoTHas M OTHOCUTENbHadA), cpaBHMBaTEH CamocTosTenbHas
YNCIIOBbIE BbIPDKEHUS; pabota

e HaxOOUTb 3HAYEHVs1 KOPHS, CTeneHun, rorapudpma
TPUFOHOMETPUYECKNX BbIPKEHNA HA OCHOBE oOnpenerieHns
ucronb3yst  Npu - HeOBXOOUMOCTU  MHCTPYMEHTasbHbIE
CpPeOCcTBa; MONb30BarbCA MPUONMKEHHON OLIEHKOWM NpPU | TectoBas
NPaKTUYECKNX pacyeTax; nposepka

e BbINOMHATL MNPeobpazoBaHNs BbIPaXKEHUA, MPUMEHSIS]
doopMyribl,  CBfi3aHHble CO  CBOWCTBAMM  CTereHen,
norapndomMoB, TPUFOHOMETPUHECKNX CDYHKLLIA;

MaTtemaTtundeckun
OUNKTaHT

CawmocrogreribHas
pabota

MCMONbL30BaTb MPUOOPETEHHbIE 3HAaHMA U YMEHUs B KoHTpOrbHas
NPaKTU4YeCKON AEATENTIbHOCTN U NOBCEAHEBHOMN XXU3HM:. pabota




e [ONA NPaKTUYECKMX PacYETOB Mo oopmynam, BKIo4as
doopMyrbl, cogepallme CTeneHw, pagukanbl, norapudombsl |
TPUroHoMeTpuyeckmne  oyHKLuK, NCronb3y4 npu
HeobXOOMMOCTN  CrpaBOYHble MaTepuarbl U NPOCTENLLINE
BblYUCNUTENbHBbIE YCTPOUCTBA.

PyHKUUU 1 rpadmKun

YMEHMUS:

e BblYMCMATb 3HA4YeHue dyHKUMM N0  330aHHOMY
3HAYEHN0 aprymeHTa MNpu pPasiMyHbIX crocobax 3agaHus
doyHKL MW,

e Onpenensitb OCHOBHbIE CBOUCTBA YMCITOBbLIX (PYHKLNNA,
WNIFOCTPUPOBATL UX Ha rpadoukax;

e CTPOUTb rpadpuku N3YYEHHbIX doyHKLUMA,
WNIMKOCTPUPOBaTb MO rPadouKy CBOWCTBA 3OflEMEHTapHbI)
JoyHKL NN,

e 1CMOMb30BaTb MOHATME JYHKUMW OfA ONUCaHus w
aHar3a 3aB1UCUMOCTEN BESTUYNH;

ncnosib3oBaTb npuo6peTeHHb|e 3HaHUA N yMeHuA B
I'IpaKTVI‘-IeCKOﬁ AEATeNbLHOCTU U NOBCEAHEBHOM XXU3HU:

e [ ONUCaHWA C TMOMOLLUBO (yHKUMI pasnnyHbly
3aBVICMMOCTEN, npeacTaBneHus  ux rpadou4ecku,
VHTEprpeTaLmm rpaconKoB.

Ha4yana matematMyeckoro aHanusa

YMEHMUS:

e HaxoauTb NPON3BOAHbIE ArIEMEHTAPHbLIX QyHKLINNA;

e UCMOMb30BaTh MPOU3BOAHYIO Of1S U3YYEHWUS] CBOWCTB
JoyHKLIMIA 1 MOCTPOEHUA rPadpnKoB;
NPUMEHATL  MPOM3BOAHYKD AN NPOBEOEHUS
NPUBSIMKEHHBIX BbIMUCIIEHUA, pellaTb 3a0adv MPUKIaaHONG
XapaKtepa Ha HaxoXaeHve Hambomnbluero M HauMMeHbLUErd
3HaYeHns;

e BbLIMUCNATL B MPOCTEMLLMX CryYasx rsowaon u
00beMbI C MCMONb30BaHMEM OMNPEAENEHHOr0 MHTErpana;

MCMONbL30BaTb MPUOOPETEHHbIE 3HAHUA U YMEHUA E
NPaKTMYEeCKON [OeATeNbHOCTM U NOBCEOHEBHOM XXWU3HWY
Ans:

® peleHMsa MpuKnaoHbiX 3gdady, B TOM  uucne
coumMarnbHO-9KOHOMNYECKNX U OMBUYECKNX, Ha HanbOmbLUNE
N HaUMEHbLUME 3HAYEeHWUsl, Ha HaxOXOEeHWe CKOPOCTU |f
YCKOPEHUS.

CawmoctosiTernbHas
paboTa

KoHTporbHag
paboTa

Wcecneposaternbeka
51 paboTta

YCTHbIV cyeT
CawmoctosTerbHas
paboTta

KoHTporbHas
pabota

VccneposaTtenbcka
s pabota

YCTHbIN onpoc

MaTtemaTtundeckun
OUNKTaHT

YCTHbIV cyeT




YpaBHeHMA N HepaBeHCTBa

YMEHMS:

e pewartb paluoHanbHble, rokasartesibHble,
norapudpmmnyeckue, TPUrOHOMETPUYECKME  YpPaBHEHWUS,
CBOOSALLUMECH K JIMHEMHbIM M KBadparHbIM, a Takke
aHarorMyHble HepaBeHCTBa Y CUCTEMbI;

e KCNONb3oBaTb rpapuyeckun MeToL4  peLleHus

YPaBHEHWIN N HEPABEHCTB;

e 1300paxaTb Ha KOOPAMHATHOM MIIOCKOCTU peLleHUs
YpaBHEHWWN, HEPABEHCTB N CUCTEM C ABYMS HEN3BECTHLIMY;

e COCTaBNATb M peWarb YpaBHEHUA W HepaBeHCTBa
CBSA3bIBAlOLLME HEN3BECTHbIE BENWYMHBI B TEKCTOBLIX (B TOM
ymcre NPUKNaaHbIX) 3agadvax.

ncnosib3oBaTb npuo6peTeHHb|e 3HaHUA N yMeHus1 B
I'IpaKTI/I‘-IeCKOﬁ OeATenbHOCTU U NOBCEOHEBHOM XKU3HN:

e N5nA TOCTPOEHNA W UNCCIEO0BaHUA I'IpOCTGI7ILIJI/IX
MaTeMaTU4YECKNX ModeNen.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOATHOCTEM

yMeTb:

e peuwatb I'IpOCTe|7ILLIVIe KOM6VIHaTOprIe 3agayun
MeToaoM nepe6opa, a Takke C UCMNoJib3oBaHeEM M3BECTHbIX
cpopmyr;

® BblHMUCIIATL B TPOCT enLmnx anyyasax BepOATHOCTU
CcobObITU Ha OCHOBE noacyeTa vmcria ncxoaos,

MCMOsb30BaTb NPUODPETEHHbIE 3HAHUA U YMEHUSA B
NpPaKTM4eCcKon OeATeNbHOCTU U NOBCEOHEBHOM XKU3HM.

e ONS aHanu3a peanbHbIX YUCMOBbIX  AaHHbIX,
NpeacTaBneHHbIX B BUAE AuarpamMmm, rpadonkos;

e aHanmsa MHOPMAaLIMM CTAaTUCTMHECKOTO XapaKTepa.

FrEOMETPUA

yMeTb:

e pacnosHaBaTb Ha  depTexax MU
MoernsIx NMPOCTPaHCTBEHHbI
dOpMbl; COOTHOCUTb
TPEXMEPHbIE obbekTbl C W)

ONUCaHNSAMU, N300PaKEHNSAMU;

e OlMUCbIBAaTb B3aMMHOE pPaCrosiokeHne nMnpAamMbIX W

CawmoctosTernbHas
pabota

PeLuenve 3aga4

KoHTporbHag
paboTa

PeLuenve 3apav

PewweHne
NpUMepoB
CamocrositensHas
paboTta
KoHTporbHas
paboTa

PeLuenve 3aga4

CamocrositensHast
paboTta
KoHTporbHas
pabota

Pedbepar

YCTHbIN onpoc




e aHaNMM3VPOBaTb B MPOCTEMLLMX Cry4YasiX B3aUMHOE
pacrorioXeHne OOLEKTOB B NMPOCTPaHCTBE,
e U1300pakaTb OCHOBHblE MHOTOrPaHHMKM U KpYriible
Tena; BbINOMHATb YePTEXM MO YCroBUAM 3a4av; YCTHBIi! OMpocC
e CmMpoumb rpocmelwue cedeHusi Kyba, rpu3Msl,
nupamuoel, )
e pewatb  MnaHAMETpUYEcKue " g/';};‘"‘a":?””ec“””
NPOCTENLLME CTEPEOMETPUYECKME 3adauU
Ha HaXOXXOEHNE TEOMETPUYECKUX
BENVYNH  (UMH, YrMoB, [JIOWE0eN, | PeleHve 3apad Ha
00beEMOB); MOCTPOEHe
e UCMOMb30BaTb MPU  PELLEHUN CTEPEOMETPUYECKUX
3a1a4 NrnaHMMEeTpUYeckre akTbl U METOAbI;
e MPOBOAUTL [OKa3aTerbHble pPacCy)kOeHus B xode
peLLeHns 3aaav;

Peluenve 3aga4

CamocTosiTensHasa
MUCNOSb30BaTb NMPUODPETeHHbIe 3HAaHMA U yMeHUsl B | pa6ota

NPaKTUYECKOMN AEATENbLHOCTU M NOBCEAHEBHOM XKU3HM:

e [NA WCCNEOOBaHMA  (MOOENMPOBaHMS)  HeCroXHbIy KOHTpombHas
MPaKTUYECKUX CUTYALWIA HA OCHOBE M3yYeHHbIX dpopmyn if PaooTa
CBOWCTB qpuryp;

e Bbl/CIIEHUS OOBbEMOB M Mriolaneil  MOBEPXHOCTEY [iccrienopatensaka
MPOCTPEHCTBEHHbIX TEN MPU PELLEHUM MPaKTUYECKUX 330ad| s pabota
MCTIOMb3YS  MPU  HEOBXOOMMOCTW  CMPaBOMHUKM 1
BbI4MCIUTESbHbIE YCTPONCTBA.

Buabl camocTosiTe IbHON BHEAYAUTOPHOM PadOTHI:
L

AHanu3 U pelieHre JOTHYeCKuX 3aJaHuni;
°
BreayautopHas paboTa ¢ HCTOYHUKaMU WH()OPMAITUH C TETHIO
moadopa TUAAKTHIECKOTO MaTepuana
L]
BrimosiHeHne OTYETHBIX  PabOT MO0 WHAUBHAYAITHHBIM 3a/IaHUSIM.
WNuuBuiyanbHbIe 3a1aHUS
®
N3ydeHne cxeM u UX COCTaBJICHHE
®
NuauBuayanbHOE IPOSKTHOE 3a/1aHNE
L]
Hanucanue TBOpueckux padorT;
L ]
OdopmieHne TaOIUIT U CXEM.
[ ]
[ToaroToBKa K 3aHATHSIM C UCTIOJIB30BAHHEM KOHCIICKTA JICKITUH 1
Pa3TUYHBIX HCTOYHUKOB. [[0ATOTOBKA K MTPAKTUYECKUM 3aHSITHSIM 10



paznarouHomy matepuany. [logroroBka TBopueckux padbot (mpe3eHTaIui)
[ ]
[IpopaboTka KOHCIIEKTA JIEKIUH, YYEOHOU JTUTEPATypPhI U
CIIELIMaJIbHOMU JIUTEPATyphl, IHTEpHET UCTOYHUKOB.
L]
OdopmiteHne oT4eTa U NOArOTOBKA K 3aILUTE.
[ ]

[ToaroTroBka cooOILIEHU, TOKIAI0B, pedepaToB, MPE3CHTALNNT;



e IloaroTroBka Kk OTBETaM Ha KOHTPOJBHBIE BOIPOCHI, K 3a4€TaM 110
TeMaM
e
[ToarotToBka OMOPHOTO KOHCIEKTA [0 TEMaM
[ ]
Pabota ¢ nuTepatypoil — cocTaBiieHHE TE3UCOB
[ ]

Penrenue 3agau
L ]

Paborta ¢ yueOHUKOM (COCTaBICHUE KOHCIIEKTA, TIJIaHAa)
[ ]
Perenne cuTyalimoHHBIX 33124 110 33JaHHBIM YCJIOBHSIM
L
Pabora ¢ TexHHUECKUMH CITPAaBOYHHKAMHU
L
Pedeparupnas pabota
[ ]
PaboTa 1o u3noXeHHOMY MPETNo/aBaTeNIeM B ayIUTOPUN MaTepUaITy

PaboTa ¢ KOHCIIEKTaMH € MOCIENYIOUIUM BBITIOJTHEHUEM
PaKTUYECKUX 3aJaHUM
L
PaGota co cnoBapsimu
®
CocTtaBneHue rioccapus
[ ]
CaMocCTOsSITENbHOE OCBOCHHE JTOTIOTHUTENBHBIX TEM, YTITYOJISIOIIUX
pazzensl Kypca. CocTaBlIeHHE THUArPaMM.
[ ]
CocTtaBneHue nepeyHen
[ ]

CamocrosiTenbHas paboTa 1o BBHIITOJTHEHHIO PACUETHBIX 3a/1a4 110
3aJlaHHBIM ycloBusM. CucteMaTnyeckas mpopadoTKa KOHCIIEKTOB 3aHITHH,
y4eOHOM, CIPAaBOYHON W HAYYHOU JIUTEPATYPHI.

[ ]
CucrtemaTuyeckasi MOATOTOBKA K MPAKTUUECKUM 3aHSATUSAM C
UCIIOJIb30BAHMEM KOHCIIEKTa, YU€OHBIX TOCOOUI, COCTABIIEHHBIX
peno/iaBaTessIMU.

CpaBHUTENBHBIN aHATU3.
®
CuctemaTuueckasi mpopabOTKa KOHCIIEKTOB 3aHITUH, y4eOHOH 1
CrielMaIbHON JuTepaTyphl (110 BompocaMm K naparpadam, riaBaM y4eOHBIX
mocoOuii, COCTaBIEHHBIX MpernojaBaresieM). TeopeTnueckas MOATOTOBKA K
BBITIOJIHEHUIO MPAKTUYECKUX 3a/IaHUI IO OCHOBHBIM pa3zesiaM Kypca B
paMKax MPaKTUYECKUX 3aHSITUH.
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