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MOACHUTEJIbHAS 3AIINCKA

[Iporpamma o61mieoOpazoBaTenbHol yueOHOM muctuminael OYJ[.04 MaremaTtuka
npenHa3HadeHa s uszydeHus wmareMatuku B OI'BIIOY «PIIK» mno cneunanbHOCTH
MoHTax, HallaJKa ¥ 3KCILTyaTalus 3IeKTPOoOOpyI0BaHUS IPOMBIIIICHHBIX U TPaXIaHCKUX
3MaHUl, peanu3yronieM 00pa30BaTENbHYIO MPOTpaMMy CpPETHEro o0Iero oOpa3oBaHUs B
npeenax OCHOBHOW MpodeccHoHanbHONH oOpa3zoBatenbHOl mporpammbl CIIO (OITOIT
CIIO) na 6a3e OCHOBHOTO OOIIEr0 OOpa30BaHHS NPU MOATOTOBKE KBAIA(DUIIMPOBAHHBIX
paboumXx, COyKalllKX .

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii DI'OC cpennero oobmiero
o0Opa3oBaHMsl, NPEIBSIBIIEMBIX K CTPYKType, COAEPKAHMIO M pe3yJbTaTaM OCBOCHUS
yueOHOW JUCHIUIIIMHBL MareMaTuka, W B COOTBETCTBHH C PexkoMeHIanusMu 10
OpraHM3allii TOJYYeHHs] CpeaHEero oO0mero oO0pa3oBaHHUS B TMpeaeliax OCBOSHUS
o0Opa3oBaTeNbHBIX MPOTPaMM CpeIHET0 NpodecCHOoHaNbHOrO o0pa3oBaHHMs Ha 0Oasze
OCHOBHOTO 00IIero 0O0pa3oBaHus C ydyeToM TpeOoBaHUI (emepanibHBIX TOCYAapCTBEHHBIX
o0Opa3oBaTeNbHBIX CTAHAAPTOB U TIOydaeMoii mpodeccunu.

Copepxanre mporpaMMbl MaTemaTHKa HaIlpaBICHO HA JOCTH)KCHHE CIIETYIOIINX
LeJIeu:

* oOecrieyeHust CGOPMUPOBAHHOCTHU MPEACTABICHUIN O COIIMAIBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKHX (DaKTOpax CTAHOBIICHUS MAaTEMATHKHU,

* obOecrieyeHne C(HOPMUPOBAHHOCTH  JIOTUYECKOTO, QJITOPUTMHYECKOTO |
MaTeMaTHYECKOTO MBIIUICHUS,

* obecriedeHusi CHOPMUPOBAHHOCTH YMEHHH TPUMEHATH IOJTYYCHHBIC 3HAHHS
P PEUICHUH PAa3INYHbIX 3a/1a4;

* obOecrieyeHust cHOPMUPOBAHHOCTU NPEACTABICHUNA O MaTeMaTHKE KaK YacTH
0O0IIeueI0BEYECKON KyIbTYphl, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJIAIOIIEM
OMHCHIBATH U U3yUYaTh PEATbHBIC TIPOIIECCHI U SIBJICHUSI.

B nmporpammy BKIIOUEHO COJEp)KaHUE, HaMpaBiICeHHOE Ha (OPMUPOBAHHE Y
o0yJaromuxcsi KOMIETSHIINH, HeoOXoauMbIX 11 kadecTBeHHOTro ocBoenus OITOIT CITO na
0a3ze OCHOBHOIO 00IIEro o0pa3oBaHUs C IMOJYYEHHUEM CpPEIHEro oOIero oOpa3oBaHUs —
IPOTpPaMMBbI MOATOTOBKU KBaTH(DUIIMPOBAHHBIX pabouunx, ciyxkammx, ([IITKPC).

[Tporpamma MOKET MCTIOJIb30BAThCS JIPYTHMH pohecCHOHATLHBIMU
0o0pa30oBaTeNIbHBIMA  OPTAHU3AIMSAMH, PEATH3YIOMUMH  00pa30BaTENbHYIO MPOTPAMMY
cpemHero obmiero obpasomanus B mpenenax ocBoeHuss ocHoBHou OIIOIT CIIO nHa Gaze
obmero oopazosanus (I[TITKPC).

OBIIAA XAPAKTEPUCTHUKA YYEBHOH ANCIIUIIJINHBI
«MATEMATHUKA»

Martematuka siBisieTcs (pyHIaMEHTaIbHOW 00111e00pa30BaTeNbHON MTHUCHUIUIMHON CO
CIIOXKUBIIIUMCST YCTOWYHMBBIM COJEpPXKAHUEM W OOMMMH TpeOOBaHUSIMH K TOJATOTOBKE
00yJaroImMXcs.

B OI'BIIOY «PIIK», peanuzyrormieM o0pa3oBaTeibHYIO MPOrpPaMMy CpPeIHEro OOIIero
oOpazoBanus B npenenax ocsoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111€eT0 00pa30BaHMs,
U3yYeHUE MATEeMATHUKM HMEEeT CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT MpOQuis
npodhecCHOHAIBHOTO 00pa30BaHus.



IIpu ocBoenun npodeccuit CI1O matematrka uzydaercs Ha 6a3oBoM ypoBHe OPI'OC
cpeaHero o0Iero 0opa3oBaHus.

DTO BBIpaXKaeTcsd uepe3 cojepkaHue 00y4yeHUs, KOJUYECTBO YaCOB, BBIJCIISIEMbIX Ha
U3YYCHUE OTACIBHBIX TEM MPOTPaAMMBbI, TJIYOMHY WX OCBOCHHS OOYYalolUMUCS, 4Yepes
o0beM © XapakTep MPaKTUYECKHX 3aHATUH, BUIbI BHEAYJAUTOPHOM CaMOCTOSTEIHHOM
paboOThI O0yYArOIIIHXCH.

OO0mme 1en W3y4YeHUs MaTEeMaTUKA TPAIUIUOHHO PEATH3YIOTCS B YETHIPEX
HampaBJIeHUSX — oOOmiee mpeicTaBieHHEe o0 uaesXx W METOJaX MaTeMaTHKH,
WHTEJUICKTYyallbHOE pPa3BUTHE, OBJIAJICHUE HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMH
YMEHUSIMH, BOCITUTATETHLHOE BO3ICHCTBHE.

[Ipodpunuzanus 1eneil MaTeMaTUYecKoro oOpa30BaHUs OTpPAXAeTCs Ha BbIOOpE
IPUOPUTETOB B OpPraHU3allud YYEOHOW NeATeIbHOCTH oOywaromuxcs. JlJis TeXHUYeCcKOoro
npoduiis npodeccuoHaNbHOro 00pa3oBaHus BHIOOP LieJiel CMENIaeTcsl B MparMaTU4ecKoM
HaIpaBJIeHUH, NPEIyCMaTPUBAIOIIEM YCUJIEHHUE W pacCUIMpEeHHE MNPUKIAJHOIO Xapakrepa
U3Y4YeHUs] MaTeMaTUKH; MPEUMYIIECTBEHHOW OpUEHTAlUd Ha aJTOPUTMUYECKUNA CTUIIb
M03HABATEJILHOM JESTEIbHOCTH.

W3ydyenne wmaTeMaTukd Kak MNOpoduibHOM  oOmieoOpa3oBaTeabHOW  y4eOHOM
JTUCITUTIINHBI, YYUTHIBAIOMIEH crieruprKy ocBauBaeMbIx oOyuaromumucs mpodeccuit CI1O,
oOecrieunBaeTcs:

- BBIOOPOM PA3IMYHBIX MMOX0I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

- (opMupoBaHueM CHUCTEMBI YYEOHBIX 3afaHuil, oOecreynBaromux 3PHEKTUBHOE
OCYIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oOoralleHleM CIeKTpa CTuied y4eOHON NeSTeIbHOCTH 32 CUET COTrJIaCOBaHUS C
BEJIyIIUMHU JIeATeIbHOCTHBIMH XapaKTepUCTUKAMK BbIOpaHHOM npodeccuu;

[IpopunbHas cocraBisitoliasi OTpakaeTcs B  TpPeOOBaHUSAX K  IMOATOTOBKE
00y4Jaroumxcs B 4acTu:

- o0mel cucTeMbl 3HAHUU: COJEp)KATENbHbIE MPUMEPHl  HMCIOJIb30BAHMUS
MaTEeMaTUYECKUX UAEH U METOJ0B B IPO(ECCHOHATBLHOMN 1eATEeIbHOCTH,

- YMEHUH: pa3nuyue B YpOBHE TPeOOBAaHUMN K CIIOKHOCTU IPUMEHSEMBIX aJTOPUTMOB,

-MPAaKTHYECKOTO  HWCIOJh30BaHUS ~ MPUOOPETEHHBIX  3HAHWUA W YMCHHMA:
WHUBUTyAJIbHOTO YY€OHOTO OMBITa B TIOCTPOSHUN MAaTEMAaTUYECKUX MOJIEJICH, BHITTOJTHCHUH
MCCJIEIOBATEILCKUX MTPOCKTOB.

Takum oOpazom, peanmzarusi cofep)KaHUs Y4eOHOW MWCIHMIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTePUCTUK y4eOHOW pPaOOTHI, 3aBUCSIINX OT
npodwis  mpodeccuoHaTbHOTO  OOpa30BaHWs, TMOJMYYEHUS  ONbITAa  HCIOJIH30BAHUS
MaTE€MaTHUKH B COJEPKATENbHBIX U MPOPECCUOHAIBHO 3HAUMMbBIX CUTYAIUSX MO CPABHEHUIO
¢ hopMalIbHO — YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU OOYUECHHUSI.

ConepxaHue y4yeOHOW IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JJUHUSMU 00YUYEHUSI MAaTEMATHKE!

- anreOpauyeckas JMHUS, BKJIOYAIOIIas CHUCTEMATHU3al[MI0 CBEJICHUW O Yuciax;
U3ydeHHEe HOBBIX M OOOOIICHME paHee HM3YYCHHBIX orepaiuii (Bo3BeJCHHE B CTEIICHb,
U3BJICUECHUE KOPHS, JIOTapu(MHUpPOBAaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 00OpaTHBIE
K HUM), U3yYCHHE HOBBIX BHUJIOB YHCIIOBBIX BBIpQXCHHA M (POPMYJI; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KYJIbTYPhI, PACIIUPEHUE U COBEPIIICHCTBOBAHKE



anreOpanyeckoro ammnapara, cqpOpMHUpPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro NMPUMEHEHUE K
pelIeHUI0 MaTeMaTHYeCKUX 1 MPUKIIAIHBIX 3a]1a4,

- TeopeTuko — GyHKIMOHANbHAS JIMHUS, BKJIIOYAKOIIAs CUCTEMATH3allui0 |
pacmMpeHre CBEACHWM O (YHKIUAX, COBEPIICHCTBOBaHHE TpaduuecKux yYMEHHI;
3HAKOMCTBO C OCHOBHBIMU HJE€IMHM M METOJaMM MaTeMaTHYECKOTO aHaiau3a B 00BbeMme,
MO3BOJISIONIEM  HMCCIIEIOBAaTh  dJEMEHTapHble (QYHKIIMA ©  pemaTh  MPOCTEHIIHe
reoMeTpuyeckne, GU3nIecKre u APyrue MPUKIATHbIC 3aa9H;

- JUHUS ypaBHCHWH M HEPABEHCTB, OCHOBAaHHAsS HA TIOCTPOCHUHM WM HCCIEIOBAHUU
MaTEMaTUYECKUX MOJIEeH, TepeceKaromascs ¢ anreOpandeckoil W TEOPETHKO —
GYHKIIMOHATBPHOW JMHUSMH M BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHUE TEXHUKH
anreOpanyeckux MpeoOpa3oBaHUM IS pelIeHUs YpaBHEHUH, HEPABEHCTB M CHUCTEM;
dbopMUpOBaHUE CIIOCOOHOCTH CTPOUTh M HMCCIENOBAaTh MPOCTEHUIINE MaTEeMaTHUYECKUE
MOJIEIM TIpU  PENICHWU MPUKIAAHBIX 3a7ad, 3aJad W3 CMEXKHBIX U CIeHaIbHbIX
JTUCIIUILINH,

- TEOMETpUYeCKas JIMHHUSA, BKIIOYAIONIAas  HarJISHBIC  TPEJCTABICHHUS O
MPOCTPAHCTBEHHBIX (UTypax M H3yYeHHWE HUX CBOWUCTB, (OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPaKEHWS, PA3BUTHE CIIOCOOOB TEOMETPUUECKUX H3MEPEHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOOB IS PEIICHHUS MATEMAaTHYECKUX W TPUKIATHBIX
3ajad,

- CTOXacTWYecKas JIMHWSI, OCHOBAaHHAs Ha pa3BUTUU KOMOWHATOPHBIX YMEHUH,
MIPEICTABICHUI O BEPOSITHOCTHO - CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO MHUPA.

Wzyuenne  obmeoOpazoBaTenbHONM ~ ydyeOHOW  NUCHUIUIMHBI  «MareMmaTuka»
3aBepIIaeTCs TMOJIBEACHUEM WTOroB B (¢opMe »HK3aMEeHa B paMKax HPOMEXYTOYHOM
arrectanuu obyyaromuxcsi B npouecce ocBoenuss OITOIT CIIO ¢ momyueHuem cpeaHero
obmiero oopazosanus (ITITKPC).

MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILIAHE

YyeOHast quciuruiiHa «MaTteMaTuka» SBISeTCS YIeOHBIM IIPEIMETOM 00s3aTeIbHON
npeaMeTHon ooOmactu  «Martematuka U uHpopmatuka» DI'OC cpegnero oOriero
oOpa3zoBaHws.

B OI'BIIOY «PIIK», peanusytomieM 00pa3oBaTEIbHYIO IPOTpaMMy CPETHETO OOIETo
obpasoBanus B npenenax ocsoenus OITOIT CITO na 6a3e ocHOBHOTO 00111€TO 00pa30BaHMS,
yueOHas auciuminHa «MareMaTtuka» n3ydaercsa B 001meo0pa3oBaTeIbHOM IUKIIE Y4EOHOTO
mwana OITIOIT CITO na 6a3e ocHOBHOro 00mIero oOpa3oBaHHs C TMOJYYCHHUEM CPEIHETO
obmero oopazoBanus (I[TITKPC).

YuebHass ~ gucnumidHa — «MaremMaTuka» ~— BXOJUT B COCTaB  OOIIMX
001eo0pa3oBaTebHBIX ~ yUY€OHBIX  JTUCHMIUIMH, (QOpMHUpYyEeMBIX U3  00s3aTEIbHBIX
npeametHeix obnacreir ®I'OC cpegnero obmiero ob6pazoBanus, it npodeccuit CIIO
COOTBETCTBYIOIIETO Mpoduiist mpodhecCHOHaTHFHOTO 00pa30BaHUsI.

PE3YJbTAThI OCBOEHUS YYEBHOMN JUCIUIIINHBI
OcBoeHue cojaepkaHusi y4eOHOM JUCHUIUIMHBI «Martemaruka» obecreyrBaeT
JIOCTUKEHHE 00YUaIOITUMHUCS CIEAYIOIINX pe3)ibmamaos:.
JUYHOCHHDbIX .



- c(hopMUPOBAHHOCTh MPEACTABICHUN M MaTeMaTUKE KaK YHUBEPCAIbHOM S3BIKE
HAyKH, CPEJICTBE MOJCIMPOBAHUS SBICHHUI U MPOIIECCOB, 00 UIEIX U METO/IaX MAaTEMATUKH;

- MIOHMMAHHWE 3HAYMMOCTH MATEMATHKHU Uil HAYYHO — TEXHUYECKOrO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YaCTH OOIIEYEIOBEUECKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOPHUM Pa3BUTHS MATEMATHKH, 3BOJIIOLIMEN MATEMATUYECKUX UJECH;

- pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKeHMUS,
AITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM st
Oynymeld mpodecCHOHATBHOW  AESITENBHOCTH, Uil TPOJOJDKEHHS OOpa3oBaHUS W
caM000pa3oBaHMUS;

- OBJAQJCHHE  MAaTEeMAaTHYECKUMU 3HAHUSIMHU W yMEHUSMHU, HEOOXOJAWMBIMHA B
MIOBCEIHEBHON JKWU3HU, [JII OCBOCHHUS CMEXKHBIX ECTECTBEHHOHAYYHbBIX JHUCLMUIUIMH U
JUCHUIUIMH TNPOo¢GEeCcCHOHANBHOTO LHMKIA, A1 TMOJy4eHHs o0pa3oBaHus B 00JacTsIX, HE
TpeOYIOLIMX YIITyOJIeHHOM MaTeMaTH4eCKOU MOATOTOBKH;

- TOTOBHOCTbh U CHOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE caMOOOpa30BaHMHU., HA
NPOTSKEHUU BCEW JKU3HU, CO3HATENbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCIJIOBUIO YCIIEIHOM MpodecCuoHaIbHOM U 00111€CTBEHHOU NesATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOM, TBOPUYECKOH M OTBETCTBEHHOM
JIESITENbHOCTH;

- TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYyJAHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOM, Y4YeOHO — MCCIIEeNOBATEIbCKON, MPOSKTHON H
JIPYTUX BUJIAX JEATEIbHOCTH;

- OTHOIIEHWE K MPOdEeCCHOHATHHOU ACSITEIHPHOCTH KaK BO3MOXKHOCTH YYacTHS B
pELIEeHUH JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX POOJIEM;

MemanpeomemHyix:

- YMEHHUE CaMOCTOATENIBHO OINpPENENATh LEIH AESITEIbHOCTH W COCTABJISThH ILJIAHBI
NEATEIIbHOCTH; CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh
NEATENIbHOCTh, MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl AOCTHKEHUS IMOCTABICHHBIX
1eseil U peanu3alyy MIaHOB JeATeIbHOCTH; BIOMPATh YCIEIIHbIE CTPATETUU U PA3IMYHbIX
CUTYyalUsIX;

- YMEHHE MPOAYKTUBHO OOIATHCA M B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NESATEeIbHOCTH, YYUTBHIBATh IMO3UIMHA JAPYTUX YYACTHUKOB JEATCTLHOCTH, 3(P(HEKTUBHO
pasperaTh KOH(GIUKTHI,

- BJIaJICHE HABBIKAMH MO3HABATEIHHOM, Y4€OHO — MCCIE0BATEIILCKON M MPOEKTHOMN
NESATEeIbHOCTH, HABBIKAMH pa3pelieHuss mpoOJieM, CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TIOUCKY METOJ0B PEUICHUS] TMPAKTUYECKUX 3a4a4, IPUMEHCHUIO
Pa3IMYHBIX METOAOB NTO3HAHUS,

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOATENbHONW WH(MOPMAIMOHHO —
MIO3HABATEJIbHOM JEATEIbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCA B Pa3IMYHBIX
UCTOYHUKAX MHGOpMAIMM, KPUTUYECKH OLEHUBATh W HHTEPIPETHPOBATH HH(POPMAILIUIO,
MOJIYyYaeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;

- BJIAJICHUE SI3bIKOBBIMU CPEACTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOKO
TOYKY 3pEHHS], UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA,

- BIAJICHUE HaBBIKAMHU TMO3HABATEIHHOW pedJIeKCHM KaK OCO3HAHUS COBEPIIACMBIX
JIEVUCTBUM W MBICIUTEIBHBIX MPOLECCOB, M3 PE3YJbTATOB U OCHOBAHUM, TPAHUIl CBOETO
3HAHUS U HE3HAHMS, HOBBIX IMO3HABATEIIBHBIX 33J1a4 U CPEJICTB UX JOCTUKECHUS;



- 1EJIeYCTPEMJICHHOCTh B TMOUCKAX W MPUHATUU PEIICHUN, COOOpPa3UTENbHOCTh U
UHTYUIIUS, PAa3BUTOCTh NMPOCTPAHCTBEHHBIX MPEACTABICHUM; CIIOCOOHOCTh BOCIPUHUMATD
KpacoTy U TapMOHHUIO MUPA,;

npeomMemHuIX:

- c(OpPMHUPOBAHHOCTH MIPEICTABICHUA O MAaTEeMAaTHKE KaK YaCTH MUPOBOU KyJIbTYPhI U
O MeCTe MATeMAaTHMKH B COBPEMEHHOW IMBUJIM3AIMM, O CIOCO0AaX OMUCaHuS Ha
MaTeMaTUYECKOM SI3bIKE SIBJIEHUN PEaTbHOTO MUPA;

- copMupOBaHHOCTH TPEACTABICHUN O MaTEMaTUYECKUX TMOHATHUSX Kak o
BAKHEUIINX MATEMATHYECKUX MOJIETSAX, IMO3BOJISIIOIIMX OINMUCHIBATH U H3y4daTh pPa3HbIC
MpOIECCHl U SIBJICHUS; MOHUMAHHUE BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TEOPUH;

- BIIAQJICHUE METOJIaMHU JO0Ka3aTeJbCTB W AJITOPUTMOB pEUICHUS, YMEHHE HUX
NPUMEHSTh, IPOBOJIUTH JI0Ka3aTEIbHbIE PACCYKIICHUS B XOJ€ pElIeHus 3a/1ay;

Brnanenue ctaHaapTHBIMU NMpUEMaMH PEIICHUS PalMOHATIBHBIX M UPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMMm, B TOM 4YHUCJIE i TIOUCKA IyTH
pelIeHUs U WILTIOCTPALIMU PEIICHUS! YPABHEHUM U HEPABEHCTB,;

- c(hopMUPOBAaHHOCTh TPEICTABICHUN OO0 OCHOBHBIX IMOHATHUSX MATEMAaTHUYECKOTO
aHanmM3a W WX CBOWCTBAX, BIAJCHUE YMEHHEM XapaKTepU30BaTh MOBeAeHUE (YHKIIHM,
WCIIOJIb30BaHUE MTOTYUYCHHBIX 3HAHUH ISl OTIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMHU TOHSTHSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYpax, UX
OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTh YMEHHS PACIIO3HABATH HA YEPTEkKaAX, MOJICIISAX U
B pealbHOM MHpE TeoMeTpuueckue (Urypbl; TNPUMEHEHHE M3YyUYECHHbIX CBOWCTB
reoMeTpuyeckux Quryp u QGopmyn ans peleHuss TreoMeTpPUYEeCKUX 3aJad W 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;

- c(OpMHUPOBAHHOCTh TMPEACTABICHUM O TMpoIeccax ¢ SBICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM Mupe, 00
OCHOBHBIX MOHSATUAX 3JIEMEHTAPHONU TEOPUU BEPOSTHOCTEH; yMEHUE HAXOAUTh U OLIEHUBATh
BEPOSITHOCTU HACTYIUICHUSI COOBITUIN B MPOCTEUIINX MPAKTUUECKUX CUTYalMsIX U OCHOBHBIE
XapaKTePUCTUKU CIIyYailHbIX BEJIUYMH,

- BJQJICHUE HABBIKAMHM HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMm IMpu
pelieHny 3aaa4

O0beM yuyeOHOM IMCUMILIMHBI M BUABI Y4eOHO#l padoThI

Buabl yueOHoi1 padoThI O0bem yacoB
MaxkcruMasbHas yueOHast Harpy3ka (BCero) 351
OO0s13aTeIbHAs ayIMTOpHAs yueOHast Harpy3ka (Bcero) 234
B ToMm uncie:
IPAKTUYECKHE 3aHSATUS 67
KOHTPOJIbHBIE pa0OTHI 12
CamocTosTenbHas padoTta o0ydaronuxcs (BCero) 117
[IpomesxyTouHas arrectauus B popMe MUCbMEHHOTO
HK3aMeHa




TEMATUYECKUH ILLIAH C OCHOBHbIMH BUJIAMUA YUYEBHOM JEATEJbHOCTHU OBYUYAIOIIIUXCS U
COIEP KAHUE YYEBHOU JUCHUIIJIMHBI MATEMATHUKA: AJITEBPA 1 HAYAJIO MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUA

HaumenoBanue O0bem
Conepxanue y4e0HOro MaTepuasia, CaMmoCTosITeIbHAsA padoTa 00y4aroumuxcst
pa3aejioB H TeM 4acoB
Tema 1 . BBenenne Coaep:xxanue yueOHOro MmaTepuajia 2

MareMaTtrka B HayKe, TEXHUKE, SKOHOMUKE, MHPOPMAITMOHHBIX TEXHOJOTHUAX U
pPaKTUYECKOM AesTeNbHOCTH. Llenu 1 3a1aun n3yyeHuss MaTeMaTUKU MpU OCBOEHUU
npodeccuii CIT1O u cnenmansaocteit CI10.

CamocTosiTesibHAsi padboTa 00y4arOIMXCs 1
ITonroroBka pedepara «Ponap MaremaTuku B Bameit npodeccum»

XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH 00y4daronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HayKe, TEXHUKE, JKOHOMHUKE, HH(POPMAITHOHHBIX
TEXHOJIOTHSIX U MPAKTHYECKOHN eITeIbHOCTH.

O3HaKOMJICHHE C IISJISIMH 1 33J]Ja9aMy N3YYCHHSI MaTEeMaTUKN TIPH OCBOCHUH TIpodeccuii
CIIO u cneumansHocteit CI10

Tema 2. PazButue Conep:kanue y4eOHOro MmaTepuaja 10
NMOHATHS 0 YHCJIe Lenbie u panuoHanbHble yncna. JeiicTBuTenbHbie yncia. [IpubnmkeHHble BBIYUCIICHUS.
Kommekcupie uncna. KontponbsHas pabota «Pa3BuTue NOHATHS O YUCTIE.
CamocTosiTesibHAasi padoTa 00y4arOIIMXCs 5

ITonroroBka pedepara «HernpepbiBHbIE qPOOH»

XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH 00y4aronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

Boimonnenune apudmernyeckux eWCTBUN HaJ YMCIaMH, COUYETask YCTHbIC U TUCbMEHHbBIE
npuembl. HaxoxaeHnne npUOMMKEHHBIX 3HAUYEHUHW BENMYUH U TOTPELIHOCTEH
BBIYHCIICHUH (a0COIFOTHOW M OTHOCHTEIILHOM), CPABHEHHE YHCIIOBBIX BBIPAKCHHUM.
Haxoxaenue ommboK B mpeoOpa30BaHUsIX U BEIUMCICHUSIX .

Tema 3. KopHn, Coaep:xaHue y4eOHOro Matepuaia . 28
Kopnu u crenenu. KopHu HaTypaabHOM CTENEHH U3 YMCIa M UX CBOMCTBA. CTenenu ¢
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CTeNeH!u 1
JIOTapU(PMBI.

palMOHAIBHBIMU [TOKA3aTENSIMU, UX CBOMCTBA. CTENEHH ¢ JEeHCTBUTEIBbHBIMU II0Ka3aTe-
nsaMu. CBOMCTBA CTENIEHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncira. OCHOBHOE JIorapuMHIECKOE TOXKIAECCTBO. J{eCITHIHBIC 1
HaTypanbHble Torapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. Ilepexon k HoBoMy
OCHOBAHHIO.

[IpeoOpa3oBanue anredpandyeckux BoipakeHuil. [[peoOpa3zoBaHue panyoHaIbHBIX, UP-
paloHaIbHBIX, CTENIEHHBIX, TOKA3aTEIbHBIX U JTOTaPU(PMUUECKUX BbIPAKCHHM.
[IpakTnueckue 3aHsITHS

Brrunciienne u cpaBHeHHE KOpHEN. BhIIOIHEHNE PaCcYETOB C PAIUKATIAMH.

Pemenune nppanronanbHbIX YpaBHEHUN. HaxoxneHre 3HaYeHUN CTENEHENW C pallMOHAIIb-
HbIMHU NoKazatensiMu. CpaBHeHue cteneHei. [IpeoOpa3oBanus BeIpaXXeHUi, copepKalux
cTeneHu. Penienune nokas3areabHbIX ypaBHEHUM.

Pemenne npukinaaHbIx 3a1ad.

HaxoxneHue 3HaueHui Joraprgma 1o npou3BoibHOMY ocHOBaHMI0. [lepexon oT ogHOro
OCHOBaHUA K Apyromy. Beruncinenue u cpapHenue gorapudmos. JlorapupmupoBanue u
ITIOTEHIIMPOBAHUE BBIPAKECHUM.

[TpuOnmkeHHbIe BBIYUCICHUS U PELICHHs] TPUKIIAAHbBIX 3a/1a4.

Pemenue norapudmuueckux ypaaenuil. Kontponbnas padora «KopHu, ctenenu u
Jorapu@msi».

CamocrosiTesibHasi padoTa 00y4aromMXcs

[ToaroroBka pedepata «lIpuMeHeHrne CI0KHBIX MPOIIEHTOB B SKOHOMHYECKUX PacyeTax».
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XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH 00y4daronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

O3HaKOMJIEHHE C IOHSATUEM KOPHS N-i CTETIEHU, CBOMCTBAMU PAJUKAIIOB U MPAaBUIAMHU
CpaBHEHUS KOPHEU.

@opMyIMpOBaHKE ONPEEIECHUS KOPHS U CBOKMCTB KOPHEN. BhluncieHre u cpaBHEHUE
KOpHEH, BHIMOTHEHUE IPUKUIKA 3HaYeHMs KOpHS. [[peobpa3oBanre YnCIOBBIX U
OYKBEHHBIX BBIPAKCHHH, COAEPKANTUX PaTUKAIIBI.

Brimonaenne pacyeToB mo GopmysiaM, CoepKAIINM PATUKAIIBI, OCYIIECTBIISS
HE0OXOAMMBIC TTOACTAHOBKHY U TIpeoOpazoBanusi. Onpenenenrne paBHOCHIBHOCTH
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BBIPAXXEHUN C paguKallaMu. Permenre nppaiuvoHaabHbIX YPAaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTEIIEHU C JICHUCTBUTEIIbHBIM MOKA3aTEIEM.

HaxoxneHue 3Ha4eHU CTENEeHH, UCTIONb3Ys IPU HEOOXOANMOCTH HHCTPYMEHTAIbHbBIE
CpeAcTBa.

3anucbIBaHUE KOPHS N-i CTENIEHH B BUJIE CTETNIEHH C APOOHBIM MOKa3aTeleM U Ha000pOT.
DopMyIMPOBAHUE CBOMCTB CTENECHEN. BbhIunciieHne CTENeHe ¢ paiuOHAIbHBIM
II0KA3aTeJIEM, BBIIIOJIHEHUE IPUKUIKY 3HAYCHUS CTENICHH, CPABHEHUE CTEIICHEMN.
[IpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPAKEHHM, COIEPIKALUX CTENCHH, TPUMEHSIS
CBONMCTBA. PemieHne nokasarenbHbIX YPaBHEHHN.

O3HaKkOMJIEHHE C IPUMEHEHUEM KOPHEN U CTENEHEN MPH BBIYUCICHUN CPEIHUX, IEJIECHUN
OTpE3Ka B «30JI0TOM CEUYECHHM». PellieHne npukIIaJHbIX 3a]1a4 Ha CI0KHbIE MPOLEHTHI

Tema 4. IIpsimbie u
IIOCKOCTH B
NMPOCTPAHCTBE.

Coaep:xxanue yuyeOHOro MaTepHuaJia
B3anmHoe pacnosioxkeHne IByX IpsMbIX B IpOoCcTpaHcTBe. [lapamienbHOCTh IpsIMON 1
mockoctu. [TapannensHOCTh mockocTel. [leprneHIuKyIsIpHOCTh NPSIMOM U NIJIOCKOCTH.
[TeprieHAUKyISAp ¥ HAKIOHHAA. YTOJ MEXIY NPSIMOU U THIOCKOCTBIO. JIBYTrpaHHbIN YT OJI.
VYron Mexay miI0CKOCTAMHU. [lepnenauKyasspHOCTh ABYX MIIOCKOCTEHN.
['eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUICTBHBIN TEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO MIJIOCKOCTH.
[TapannensHOE MpoekTHpoBanue. [nomans opToroHabHON TpoeKIuu. M300paxenue
MPOCTPAHCTBEHHBIX (QUTYP.
[IpakTrueckue 3aHsITHS
IIpr3HaKku B3aMMHOTO PACIIOIOKEHUS IPAMBIX. YTOJI MEXAY NPAMBIMU. B3auMHoe
PaCIIOI0KEHUE IPSAMBIX U TUNIOCKOCTEN. [IepneHanKyisap 1 HaKJIOHHAS K IUIOCKOCTH. YTOJ
MEXK]1y IPSIMOM U IIJIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PacCIO0KEHUU MIPSMON U
IJIOCKOCTU. Teopema o Tpex MepIeHIUKYIISIpaXx.
IIpu3Haku U CBOMCTBA NapaJIEIbHbBIX U NEPHEHANKYISAPHBIX INIOCKOCTEM.
PaccTostHue OT TOUKM 10 ITOCKOCTH, OT IPSMOM 0 MIIOCKOCTH, PACCTOSIHUE MEKITY
MJIOCKOCTSIMU, MEXK]TY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXIY TIPOU3BOJIbHBIMU (PUTYypaMU
B IIPOCTPAHCTBE.
[TapauennbHOE TPOEKTUPOBAHUE U €0 CBOKWCTBA. Teopema 0 momagm OpTOrOHAIbLHON

20
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MPOEKIIMU MHOTOYToJIbHUKA. B3anMHOe pacnoyiokeHre NpOCTPAHCTBEHHBIX (UTYP.
KontposnbHas pabota «lIpsiMble 1 MIOCKOCTH B IPOCTPAHCTBEY.

CamocrosiTesibHasi padoTa 00y4aroImmnxcs
[TonroroBka pedepara «llapannenbHoe MPOSKTUPOBAHUE
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XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITeJILHOCTH 00y4aronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

@opMyJIMpPOBKA U NIPUBEICHNE JOKA3aTEIbCTB IPU3HAKOB B3AMMHOT'O PACIIOIOKEHUS
IPSIMBIX U IUIOCKOCTEN. Pacrio3zHaBaHue Ha yepTexKax U MOACIIAX PA3IMYHBIX CIIy4acB
B3aMMHOT0 PACIIOIOKEHNUS NPSIMBIX U IIJIOCKOCTEM, apr'yMEHTHUPOBAHUE CBOUX CYXKICHUM.
DopMyIHpPOBAaHUE ONPEIEICHUM, IPU3HAKOB U CBOMCTB IapaJUICIbHBIX U
NEPIEHANKYJIIPHBIX IIJIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTIJIOB.

BrInonHeHre NOCTPOCHMS! YIVIOB MEKY NPSAMBIMHU, IIPSIMOU U INIOCKOCTBIO, MEXIY
IUIOCKOCTSMM I10 OIIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIX.

IIprMmenenne MpU3HaKOB U CBOMCTB PACIIONOKEHUS IPSAMBIX M IUIOCKOCTEN IIPU PEILIEHUN
3a1ay.

N300paxkeHne Ha pUCYHKaxX U KOHCTPYHPOBAaHKE HA MOJEIIAX MEePIECHANKYISIPOB U
HAaKJIOHHBIX K INIOCKOCTH, MPSIMBIX, ITAPAJUIENIBHBIX INIOCKOCTEN, YIJIOB MEXAY IIPSAMOU U
MJIOCKOCTBIO U 00OCHOBAHUE MOCTPOSHUSI.

Pemenue 3a1ay Ha BBIYKUCIEHUE TEOMETPUUECKUX BEIUYHUH. ONKUCHIBAHUE PACCTOSIHUS OT
TOYKH J0 IJIOCKOCTH, OT MPSAMOM J0 IJIOCKOCTH, MEKIY INIOCKOCTSMHU, MEXKIY
CKPEILMBAIOIINUMUCS IPSIMBIMHU, MEKY ITPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.
dopmynrpoBaHUe U T0OKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYILIECTBOBAHMS, CBOHCTBA).

N300paxkeHne Ha yepTexKax U MOJENAX PacCTOSIHUS U 00OOCHOBAHHUE CBOMX CYKIEHUIA.
Omnpenenenne U BBIYUCIEHUE PACCTOSIHUM B TpocTpaHcTBe. [Ipumenenue Gpopmyn u
TEOPEM IUIAHUMETPUU JJI PELICHUS 3a1a4.

O3HaKOMIIEHHE C MOHATUEM NApAILIENBHOIO NPOEKTUPOBAHUS U €I0 CBOMCTBAMH.
@opMyIMPOBAHKUE TEOPEMBI O IUIOIIAAN OPTOTOHAIBHON POEKLIMA MHOTOYT OJIbHUKA.
[Ipumenenue Teopuu 17151 000OCHOBAHUS TOCTPOCHUHN M BBIYMCIIEHUN. APTYMEHTUPOBAaHNE
CBOMX CYXKJCHHH O B3aHMHOM PacHoJIO’KEHUHU MPOCTPAHCTBEHHBIX QUTYD
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Tema 5.
KomOunaropuka

Coaep:xkanue yueOHOro marepuaJia

OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3a/1a4X HA TIOJICUET YKCIIa Pa3MEIIEeHUH, TIepecTa-
HOBOK, coueTanuil. Pemenue 3a1au Ha nepedop BapuantoB. ®opmyna 6uHoma HeroToHa.
CaoiicTBa OMHOMUHANIBHBIX KO3 PumentoB. Tpeyroasuuk [Tackans.

[IpakTHueckue 3aHATUS

Hcropust pa3BuTUs KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEN U CTATUCTUKU U UX POJIb B
paznuyHbIX cepax YeIoBEeUeCKOn Ku3HeaesaTeIbHOCTH. [IpaBuiia KOMOMHATOPUKH.
Pemenne koMOMHATOPHBIX 3aAa4. Pa3mernienus, coueTaHusi ¥ NepecTaHOBKU. buHom
HeroTona u tpeyronsnuk Ilackans. [Ipuknagsasie 3agaumn.

KonTponbhas pabora «KomOuHaToprka»

12

CamocrosiTesibHasi padoTa 00y4aroImMxcs
«Cxempl MIOBTOPHBIX UCHIBITAaHUN bepHyrim»

XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITeJILHOCTH 00y4aronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

N3ydeHnne nmpaBuiia KOMOMHATOPUKHN U IPUMEHEHHE IIPU PEILIEHUN KOMOMHATOPHBIX
3a/ay.

Pemenrie KOMOMHATOPHBIX 33124 METOJOM IIepedopa U MO MPaBUILy YMHOKEHUS.
O3HaKOMJIEHHE C TOHATUAMHU KOMOMHATOPUKU: Pa3MEILIEHUSIMHU, COUYETAHUSMH,
HepecTaHOBKaMU M popMyJiaMu J1J1sl UX BbluuciaeHus. OObsICHEHHE U IPUMEHEHNE
(dbopMyI1 AJ1 BEIYMCICHUS pa3MEeIleHUH, TEPECTAHOBOK U COYETAHMI MPH PEIICHUH 3a]a4.
Osznakomienue ¢ 6uHomoMm HeroToHa u Tpeyronsuukom [lackamns. Pemenue
MPAKTHYECKHX 3aJ1a4 C UCNOJIb30BaHUEM MOHSITHI U MPaBUJI KOMOMHATOPUKHU

Tema 6. Koopaunatsl
U BEKTOPBI.

Coaep:xxaHue yueOHOr0 MaTepuaJa
[TpstmoyTobHAS (IeKapTOBa) CHCTeMa KOOPAWHAT B ITpocTpaHcTBe. Dopmysia pacCTOSTHHS
MEXy IBYMS TOUKaMu. Y paBHEHUS Cepbl, IIIOCKOCTH U MPSMOA.
Bektopsl. Moaynb BekTopa. PaBeHcTBO BEKTOpPOB. Cli0KEHNE BEKTOPOB. Y MHOKEHHUE
BEKTOpA HA YUCIO. Pa3iioxkeHne BEKTOpa MO HAITPABICHUAM. Y TOJI MEXIY ABYMs BEK-
topamu. [Ipoekuus BekTopa Ha ocb. Koopaunatel BekTopa. CKaJISIpHOE POU3BEACHUE
BEKTOPOB.
Hcnonp30BaHre KOOPAWHAT U BEKTOPOB IIPHU PELICHUH MAaTEMATHYECKUX U MTPUKIIATHBIX

16
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3a7ad4.

[IpakTuueckue 3aHsATUS

Bekropsl. JleiicTBus ¢ BekTopaMu. JlekapToBa CHCTEMa KOOPAUHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, Chephl, INIOCKOCTH. PaccTosiHre MeX Ty TOuKaMHu. JIeHCTBUS ¢
BEKTOpPaMH, 3aJaHHBIMM KoopAauHaTaMu. CKasipHOE MIPOU3BEICHHNE BEKTOPOB. BekTopHOE
YPaBHEHHE NPSIMOU U MJIOCKOCTH. VICIOIb30BaHNE BEKTOPOB MPU JOKA3ATEIbCTBE TEOPEM
CTEPEOMETPUH.

KontponbHas pabora «KoopauHATEI B BEKTOPHI».

CamocTosiTesibHAasi padoTa 00y4arOIMXCs
[ToaroToBka pedepata «BekropHoe 3a/laHre MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBEN»

XapaKTepucTHKA OCHOBHBIX BI/IOB JIeSITEJILHOCTH 00y4daronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

O3HakOMJIEHHE C IOHATUEM BEKTOpa. M3yueHne nekapToBOil CUCTEMBI KOOPIUHAT B
IIPOCTPAHCTBE, MOCTPOEHHUE 110 3aJaHHBIM KOOPJANHATAM TOUYEK U IUIOCKOCTEMN,
HaxXOXJeHNE KOOpauHaAT Touek. Haxoxknenne ypaBHEHUN OKPY>KHOCTH, CHEPHI,
IJIOCKOCTH. BpIuncieHne paccTOAIHUN MEXIY TOUKAMMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYUH, ITPABUI PA3JIOAKEHHS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUII HAXOXKICHUS KOOPJIUHAT BEKTOPA B IPOCTPAHCTBE, IPABUII
JNEUCTBUM C BEKTOPAMH, 38JIaHHBIMUA KOOPIMHATAMM.

[IpuMeHeHre Teopuu NP PEIICHUH 33/1a4 Ha JEUCTBUS C BEKTopamu. M3yueHnue
CKQJISIPHOTO MPOU3BEICHHS BEKTOPOB, BEKTOPHOTO YPABHEHUS MPSIMOU U MIIOCKOCTH.
[IprMeHeHre TEOpUU IPU PELICHUH 33/1a4 Ha JEHCTBUS C BEKTOPAMH, KOOPIUHATHBIN
METOJ, IPUMEHEHHUE BEKTOPOB JIJIs1 BBIYMCIIEHUS BEJIMYUH YTJI0B U PACCTOSHUM.
O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOI0KEHUN
MPSIMBIX U TIJIOCKOCTEHN C UCIIOJIB30BAaHUEM BEKTOPOB

Tema 7. OcHOBBI
TPUTOHOMETPHHM.

Conep:xkanue y4eOHOro MmaTepuasa

OCHOBHbBIE TOHATHSI.

Panunannas mepa yria. BpamarensHoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
qucia.

OcHOBHEIE TPUTOHOMCTPHUUICCKUC TOKICCTBA.

31
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®opwmynel npuBeneHus. Dopmynsl cnoxenus. @opmyiibl ynBoeHus. PopmyIibl OI0-
BUHHOIO yIJa.

[IpeoOpa3zoBanust MPOCTEHIINX TPUTOHOMETPUUECKHUX BBHIPAKECHUM.

[IpeoOpa3oBanre CyMMbI TPUTOHOMETPUYECKUX (DYHKLMN B IPOU3BEICHUE U ITPOU3BEIC-
HUS B CyMMY. BripakeHne TpUroHOMETpUUYECKUX (PYHKIIMM Yepe3 TAHT€HC MMOJIOBUHHOTO
apryMeHTa.

TpuroHoMerpryecKkue ypaBHEHHs U1 HEPABEHCTBA.

[Ipocrenimume TpUroHOMETpUIECKHE ypaBHEHU. [[pocTenme TpuroHoMeTpuyecKue
HEpPABEHCTBA.

OOpartHble TPUTOHOMETpUYECKHE (PYHKIIUU. APKCUHYC, apKKOCHUHYC, apPKTAHT'€HC.
[IpakTueckue 3aHATHS

Panuanubiii MeTO1 MI3MEPEHU YIIIOB BPAILIEHUS U CBSI3b C TPAIlyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (DOPMYJIIBI CIIOKEHUS, YIBOECHUS, TPE00-
pa30BaHUE CyMMBbI TPUTOHOMETPUYECKUX (QYHKLUN B MPOU3BEICHNE, TPpeoOpa3oBaHue
POU3BEIAEHUSI TPUrOHOMETprUYecKkux (GyHKuuii B cymmy. I[Ipocteiiiiue
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIUH: apKCUHYC, apKKOCHHYC, apKTaHT€HC.
KonTponbhas pabota «OCHOBBI TPUTOHOMETPHH.

CamocrosiTesibHasi padoTa 00y4aroIMXcs
[ToaroToBka pedepara «CiioKeHNUE TAPMOHUIESCKUX KOJICOAHU
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XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH o0y4aomerocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

M3yuyenue painaHHOrO0 METOa U3MEPEHUS YITIOB BPALLECHUS U UX CBA3U C IPaJyCHON
Mepoi. M300pakeHune yriioB BpallleHUsl HA OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C
€r0 PACIOJIOKEHHUEM.

®opMyIMpOBaHUE ONPENETICHUN TPUTOHOMETPUUECKUX (QYHKIMM ISl YIJIOB IOBOPOTA U
OCTPBIX YIJIOB MPSIMOYTOJILHOTO TPEYrOJIbHUKA U 00BSICHEHUE X B3aUMOCBS3H
IIprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB JUIS BBIYMCIECHNS 3HAYCHUN
TPUTOHOMETPHUECKUX (QYHKIMI 10 OJHOM 13 HUX. M3yueHne OCHOBHBIX (OpMyT
TPUTOHOMETPHH: (POPMYIIBI CIOKEHHSI, YIBOCHUS, MpeoOpa30BaHUsI CYMMBI
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TPUTOHOMETPUUECKUX (PYHKIUI B IPOU3BEACHHUE U IPOU3BEICHUS B CYMMY U
IIPUMEHEHUE IIPYU BBIUNCICHUU 3HAYEHUSI TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOILIE-
HUSI €TO0.

O3HaKOMIIEHHE CO CBOMCTBAMH CHMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTH H
NpUMEHEHHE UX JUIsl BbIBoAA (popmyin npuseaeHus. Pemenue no popmynam u
TPUTOHOMETPUYECKOMY KPYTY IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[TpumMeHeHre 00IIMX METOIOB PENICHUS] YpaBHEHUH (IpUBEIEHNE K TMHEHHOMY,
KBaJ[PaTHOMY, METO/] Pa3JI0KECHHUS HA MHOXKUTEIHN, 3aMEHBI IIEPEMEHHO) TIPU PEIICHUU
TPUTOHOMETPUYECKUX YPABHEHUU. Y MEHME OTMEUYATh HA KPYre PEIIEHUS MPOCTENUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB. O3HAKOMIIEHHE C IOHATHEM OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHII.

N3yuyenue onpenencHuil apKCUHyca, apKKOCUHYCa, apKTaHI€HCa YHCIIA,
(bopMyIIMpoBaHHE UX, N300paKEHNE Ha EAMHUYHON OKPYHOCTHU, IPUMEHEHUE NPU
pPELIEHNN YPAaBHEHUH

Tema 8. ®ynkuuu u
rpaguxku

Coaep:xxanue yueOHOr0 MaTepuaJa
Oynkun. O65acTh ONpeneNeHUs] © MHOXKECTBO 3HAYCHHMIA; TpaduK (YHKIHH, TOCTPOE-
Hue rpaduKoB (QYHKIINH, 3aJaHHBIX PA3IMYHBIMHA CIIOCOOAMH.
CpoiicTBa pyHKIIMHA. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, TIEPUO-
TUIHOCTH. [[poMexxyTku Bo3pacTanus 1 yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbIIIEES
3HAYCHHUS, TOUKHU IKcTpemyma. [ padudeckas narepnperanus. [Ipumepsr
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B pealTbHBIX MPOIIEcCaxX U SBICHUIX. AprupMETHIECKUE
orneparuu Hag GyHKIusAME. CitoxkHas GyHknus (kommnosunwst). [loHsTHE 0
HENPEPHIBHOCTU (PYHKITHH.
O6patnHbie hynkuu. O6macTh onpeneseHus U 00JacTh 3HAYEHUH 00paTHON (QYyHKITUH.
I'paduk oOpaTHOM HyHKITUH.
CreneHHble, TOKa3aTeNbHbIE, TorapuPMUUECKHE U TPUTOHOMETPpUIECKUE QYHKITUH.
OOpaTHbIe TPUTOHOMETPUYECKUE (QYHKITUH
Omnpenenenus QyHKINN, X CBOMCTBA U TpadUKH.
[IpeoOpazoBanus rpadukos. [lapamienbHblil nepeHoC, CAMMETPUS] OTHOCUTENBHO OCEel
KOOPJIMHAT U CHMMETPUSI OTHOCUTEILHO Havajia KOOPJAUHAT, CAMMETPHS OTHOCUTEIHHO
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OpsIMOM Y = X, pacTsKEHUE U CKATUE BIOJb OCEl KOOpAUHAT.

[IpakTUueckue 3aHATUS

[Tpumepsl 3aBUCUMOCTEHN MEX Ty TIEPEMEHHBIMH B PEaIbHBIX MPOIIECCAaX U3 CMEKHBIX
mucrutuine. Onpenenenne GyHkiuid. [loctpoenue u urenue rpadgukos Gyukmmii. Mccre-
noBanue ¢pyHkunu. CBOMCTBA JIMHEWHON, KBAIPATUIHOMW, KYCOYHO-TMHEHHOW 1 TpOOHO-
nuHenHoN QyHkiuii. HempepreiBHbIe 1 nepuoandeckue ¢pyHkiuu. CBoMCTBa U rpaduKu
CUHYCa, KOCUHYCA, TaHTeHCa 1 KoTaHreHca. OOpaTHbie GyHKIIUN U UX TPadUKH.
ObpatHbie TpuronomeTpuyeckue ¢pyHkiun. [IpeodpazoBanus rpaduka GyHKIIIH.
["apmonnueckue konebanus. [Ipukinaaapie 3ama4n.

[TokazaTenbHble, JorapupMUUYECKUe, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCMEA.
KonrponbHast pabora «DyHKIMH U TPAQHKI.

CamocTosiTesibHAasi padoTa 00y4arOIIMXCS
[ToaroroBka pedepata « ['paduueckoe penieHre ypaBHEHUH U HEPABEHCTB»

XapaKTepHUCTHKA OCHOBHBIX BU/IOB J1eSITEILHOCTH 00y4aolierocs (Ha ypoBHe
Y4€OHBIX JIeiiCTBHIA)

O3HakOMJICHHE C IOHATHEM MIEPEMEHHOM, MPUMEPAMU 3aBUCUMOCTEN MEXKIY
MEPEMEHHBIMH.

O3HakOMJIEHHE C IOHATHEM TpaduKa, OnpeesieHne MPUHAUIEKHOCTH TOUKU TpaduKy
¢bynkun. Onpeaenenue no popmyiie IpocTeiienn 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripaxkenue no ¢popmyiie 01HOI epeMeHHON Yepe3 apyTue.

O3HakoMJIeHHE ¢ onpeaeneHueM QpyHKIuu, GopmynupoBanue ero. Haxoxnenue odnactu
ornpezaeneHus U 001acTi 3HaueHui QyHKIuU. O3HaKOMIIEHUE C IPUMEPAMU
(YyHKIMOHAJIBHBIX 3aBUCUMOCTEN B PEATIbHBIX IPOLECCaX U3 CMEXHBIX TUCLUILINH.
O3HaKOMJIEHHE € JOKA3aTEIbHBIMU PACCYXIEHUSIMU HEKOTOPBIX CBOMCTB JIMHEHHON 1
KBaJpaTUIHON (PYHKIIMH, MPOBEJACHUE UCCIEIOBAHUS IMHEHHOM, KyCOUHO-THHEHHOM,
JTPOOHO-TMHEHHON 1 KBaIpaTUIHOW (yHKIMH, ToCcTpoeHue ux rpaduxoB. [loctpoeHue u
yteHue rpadukoB GyHkiui. UccnenoBanre GyHKIINN.

CocraBnenne BUI0B (PyHKINH IO JAHHOMY YCJIOBHIO, PEIIEHUE 3a]1a4 Ha DKCTPEMYM.
Brinonnenne npeoOpazoBanuii rpaduka ¢pyHkiuu. M3ydeHue noHATHs 00paTHOI
byHKIIUM, onpeereHne BUaa 1 MoCcTpoeHue rpaduka o0paTHoi PyHKIIMH, HAX0XKICHUE
ee obsiacTu onpeneneHus 1 061acTi 3HaueHui. [IpuMenenue cBoiicTB QyHKIMN pu
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VICCJIEIOBAHNY YPAaBHEHUI U PELICHHUH 3a/1a4 Ha SKCTpeMyM. O3HAaKOMIIEHUE C IIOHATHEM
CJIIO’)KHOU (PYHKIIUM

Brruncnenue 3HaueHnii GyHKIUI M0 3HaYeHUIO apryMenTa. OnpeaeneHue noa0KeHUs
TOYKH Ha rpauKe 1Mo ee KOopaAuHaTaM U Ha00OPOT.

Hcnonb30Banne CBOMCTB (PyHKIMI U1 CpaBHEHHS 3HAUEHUN CTETeHE! 1 JTorapu(pMoB.
[Toctpoenune rpadukoB cTeNEeHHBIX U Jorapudmuueckux GyHkiuil. Pemenue
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHUI U HEPABEHCTB 1O N3BECTHBIM
ANrOPUTMAM.

O3HakOMJIEHHE C TOHATHEM HENPEPHIBHON NEPUOANYECKON PYHKIHNH, (POPMYIUPOBAHHE
CBOMCTB CHHYCa U KOCUHYCa, IOCTPOECHUE UX IPa(pUKOB.

O3HaKOMJIEHHME C IOHATHEM FAPMOHMYECKUX KOJIEOaHUM U TPUMEpaMU TapMOHUYECKUX
KoJ1e0aHuM 17151 ONMCaHUs IPOLECCOB B (pU3MKE U IPYruX 00JacTsIX 3HAHUS.
O3HakOMJIEHHME C IOHATHEM PA3PBIBHON Nepuoaudeckon GyHKIUU, GOopMyIUpOBaHUE
CBOMCTB TaHI'€HCA U KOTAHI€HCAa, IOCTPOEHUE UX IPapUKOB.

[IpumeHenne cBOMCTB (YHKITUM SISl CPAaBHEHUS 3HAUCHHUN TPUTOHOMETPUUYECKHUX
byHKIUi, perieHns TPUroHoMeTpuueckux ypaBsHeHuil. [loctpoenne rpadukoB 0OpaTHBIX
TPUTOHOMETPHUECKHUX (QYHKIMI U ONpeeieHre o rpadukam ux CBOMCTB.

Brinonnenne npeoOpa3oBaHus rpauKkoB

Tema 9.
MHoOrorpaHHuKH u
KpYyIJIbIe TeJ1a

Conepxanue y4eO0HOro MmarepuaJjia

MHororpaHHuKu

Bepiunsl, pedpa, rpanu MHOrorpaHHuka. Passeptka. MHororpanseie yriibl. Beimykibie
MHOrorpaHHuku. Teopema Diinepa.

[Tpusma. [psimas u naxknonnas npusma. [IpaBunbsHas npusma. [apamnenenunesn. Ky6.
ITupamupa. [lpaBriibHas nupaMuaa. Y ceueHHas nupamuaa. Terpasap.

Cummetpun B KyOe, B TapajuieJienunese, B Mpu3Me U MAPAMHU/IC.

Ceuenus ky0a, IpU3MbI ¥ TUPAMU/IHI.

[IpencraBneHre 0 MPaBIIILHBIX MHOTOTPAHHUKAX (TeTpa’pe, Ky0de, okrarape, Aoe-
KadJ[pe U UKOcadJIpe).

Tena 1 NOBEPXHOCTH BpalllCHUS

Hunuuap v koHyc. YceueHHbld kKoHyc. OCHOBaHMeE, BbICOTA, OOKOBast MOBEPXHOCTh, 00-
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pasyroias, pazseprka. OceBble CEUEHUS U CEUEHMU S, MapaJuiesIbHbIE OCHOBAHMUIO.

[ap u cdepa, ux ceuenus. KacarenbHas IIOCKOCTb K cdepe.

N3mepenus B reomerpun

O6bvem u ero uzmepenue. MaterpansHas hopmyna oobeMma.

®opmynsl 06beMa Ky0Oa, IpSIMOYTOJIbHOTO Mapajlieienunea, IPU3Mbl, HIUIUHAPA.
®opmynsl 06beMa paMubl U KoHyca. @opMysibl IO TOBEPXHOCTEN LIMIUHAPA U
koHyca. ®opmyiel 00bema 1rapa u wiomaan cepsol.

[Tono6ue Ten. OTHOLIEHUS MIIOIAEH TOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEI.
[IpakTrueckue 3aHATHS

Paznuunbie Bubl MHOrOrpaHHUKOB. X n3o0paxenus. Ceuenus, pa3BepTKH MHOTO-
rpanHukoB. [nomaap noBepxHoctu. Buabl cummerpuii B mpoctpanctBe. CUMMeTpuUs Tel
BpaIlIleHUs] 1 MHOTOTPAaHHUKOB. Briuncienue mionianei 1 00beMoB.

KonTponbHas pabota «MHOTOTpaHHUKHU M KPYTIIBIE TEIa».

CamocTosiTesibHAasi padoTa 00y4arOIIMXCs
[ToaroroBka pedepara «lIpaBuibHbBIE ¥ TOTYNPABHIbHBIE MHOTOTPAHHUKHI
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XapaKTepUCTHKAa _OCHOBHBIX BHJ0OB /JeAATEJILHOCTH oOy4armerocss (Ha YpoBHe
Y4€OHBIX JIeiiCTBHIA)

Onurcanue 1 XapakTEPUCTHKA PA3IUYHBIX BUOB MHOTOTPAHHUKOB, IEPEUYHUCICHUE UX
3JIEMEHTOB U CBOMCTB.

N3006paxkeHre MHOTOIPaHHUKOB U BBIIOJIHEHHE TOCTPOCHHUS HA H300PaXKEHUAX U
MOJENSAX MHOTOIPaHHUKOB.

Boluncienue TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(DUTypaLIHsIX,
apryMEHTUPOBAHHUE CBOMX CYKJICHUN. XapaKTepUCTUKA U U300paKEHHE CEUCHUS,
Pa3BEPTKU MHOTOIPAHHUKOB, BBIYMCIIEHUE TUIOIIAIEH IOBEPXHOCTEN.

[TocTpoenue mpocTelux ceueHui Kyoa, mpu3msl, mupamubl. [IpumMeHenue GakToB u
CBEJICHUI U3 IJIAHUMETPUH.

O3HakOMIIEHHE C BUJIaMH CUMMETPHUIA B MPOCTPAHCTBE, (POPMYIIMpOBAHUE ONPEEICHUN U
CBOMCTB. XapaKTepUCTHUKA CHMMETPUU TEJ BPALIEHUsI U MHOTOI'PaHHUKOB.

[IpumeneHne CBOMCTB CUMMETPHUH MPHU pelIeHUH 3a1a4. Vcrnonb30BaHne MpruoOpEeTEeHHBIX
3HAHUU JUIS UCCIEN0BAHNS U MOJEIIMPOBAHMS HECIIOKHBIX 33/1a4.

N300paxkeHre OCHOBHBIX MHOTOIPAHHUKOB M BBITIOJIHEHUE PUCYHKOB 110 YCJIOBHSIM 3aJa4
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O3HakOMIIEHHE C BUJIaMU TeJ BpallleHus!, POpMYyJIMPOBAHUE UX ONPENEIICHUN U CBOMCTB.
@opMyIMPOBAHHUE TEOPEM O CEYEHUH IIApa MIIOCKOCTHIO U INIOCKOCTH, KacaTeJIbHOU K
chepe.

XapakTepucTrKa U u300paxeHre TeJ BPaIlleHHs], UX pa3BepTKU, CEUCHUS.

Pemenune 3a1a4 Ha NOCTPOEHUE CEUEHUI, BBIYMCIIEHUE JJIMH, PACCTOSIHUM, YTJIOB,
momaneu. [Iposenenune nokasaTenbHbIX pacCyKIACHUN IIPU PELIEHUN 3a1a4.
[IpumeHeHne CBOMCTB CUMMETPHH NP PELICHUH 3a/1a4 Ha Teja BpallleHHs, KOMOMHAIIUIO
Tell.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHNE PUCYHKA MO YCIOBHUIO 3a/1a4H.
O3HaKOMIIEHHE C MOHATUSAMH IJIOMAM U 00beMa, aKCUOMaMU U CBOMCTBAMH.

Peienue 3a1ay Ha BhIUMCIEHUE TUIOMIAACH MIIOCKUX (DUTYP C IPUMEHEHUEM
COOTBETCTBYIOIUX (HOpMYJ U (HAKTOB U3 MIIaHUMETpuu. M3ydeHue Teopem o
BBIYHMCIIEHUH 00bEMOB MMPOCTPAHCTBEHHBIX TEJl, PEIICHUE 3a/1a4 HA IpUMEHEHUE GopMyT
BbIUKCIIEHUS 00beMOB. M3yuenue Gpopmyst 11 BBIYMCISHUS TUIOIIA/IeH MOBEpXHOCTEN
MHOT'OTPAaHHUKOB U TEJ BPalICHUSA.

O3HaKOMJIEHHE C METOJIOM BBIYHCIICHUS TUIOIIA U TTOBEPXHOCTH cephl. Pemenue 3anau
Ha BBIYMCIICHHUE IUIOAJEN TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEI

Tema 10. Hauaua
MATEMATHYECKOr0
aHAJIN3A.

Coaep:xanue yueOHOr0o MaTepuaJia.
[TocnenoBarensHOCTH. CrIOCOOBI 3aJaHUS M1 CBOMCTBA YHCIIOBBIX MOCIIEIOBATEILHOCTEH.
[TonsTue o npenene nocnenoBarenbHOCTH. CylIeCTBOBAHUE MTPEAeia MOHOTOHHOM
OTpaHUYCHHOMN MocienoBarebHOCTH. CyMMUPOBAHKE MOCIIEI0BATEIBHOCTEM.
beckoneuno yObIBaroIIasi reoMeTprIecKast Iporpeccrs €€ CyMMa.
[TpousBoanas. [TousiTe 0 Mpon3BOIHON (DYHKIIMU, €€ TEOMETPUICCKUIN B (PHU3UIECKUIM
CMBICII. YpaBHEHHUE KacaTelbHOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbie CyMMBbI, pa3HOCTH,
pou3BeeHus, YacTHbIE. [[pon3BOIHbIE OCHOBHBIX 3JIeMeHTapHbIX (yHKIMMA. [Ipumene-
HUE TIPOU3BOIHOM K HCCIeA0BaHUIO QYHKIMM 1 mocTpoeHuto rpadukos. [Ipon3BoaHbie
oOpaTHOW (PYHKIIUM U KOMIIO3UIINHU (HYHKITUH.
[IpumMepbl UCMIOAB30BaHUs POU3BOAHON IJI1 HAXOKAECHUS HAWIYYILETO PEUICHUS B
NPUKJIAJAHBIX 3a7a4ax. Bropas npousBo/iHas1, €€ TeOMETPUUECKUN U (PU3UUECKUN CMBICIL.
Haxosxmenue ckopocTu 115 mporiecca, 3aaHHOT0 (GOpMyIIoi U TpaduKOM.
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[IpakTUueckue 3aHATUS

YucnoBas nocienoBaTeaIbHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYMCIICHUS YJIEHOB MOCIEA0-
BatenbHOCTH. [Ipeaen nocnenoBarenbHOCTH. beckoHeuHO yObIBaroias reoMmeTpudeckas
IPOrpeccus.

[Ipon3BoiHAS: MEXaHUYECKHUN U TEOMETPUUECKUN CMBICI TPOU3BOJHOM.

VYpaBuenue kacarenbHol B 00meM Buse. [Ipasuna u popmyinber nuddepeHmpoBanms,
TabauIa MPOU3BOIHBIX dJIEMEHTAPHBIX (YHKIUHN. McciaenoBanne PyHKITUU C TOMOIIBIO
npon3BoAHON. HaxoxkxaeHne HanOobIero, HAMMEHBINET0 3HAYCHUS U SKCTPEMATbHBIX
3HaYEHUHN QyHKINU.

KonTponbHas pabora «Hagana MaTeMaTHUECKOTO aHAIIN3a>.

CamocTosiTesibHAasi padboTa 00y4arOIMXCs
ITonroroBka pedepara «llonarue nuddepeHimana u ero NpUIOKEHUS»

12

XapaKTepucTHKa OCHOBHBLIX BH/JI0B [1eSITEJbHOCTH oOOydalomierocsi (Ha ypoBHe
Y4Y€OHBIX JIei CTBHIA)

O3HaKOMJIEHHE C IOHSATHEM YHCIOBOM MTOCIIE0BATEIBLHOCTH, CIIOCO0AaMH €€ 3aaHMs,
BBIUYHCIICHUSIMH €€ YJICHOB.

O3HakOMJIEHHE C IOHATHEM IIpejiena mocieaoBareabHoCTU. O3HAKOMIIEHHE C
BBIUYHCIICHHEM CYMMbI O€CKOHEUHOTO YHCIOBOTO PsAJla Ha MPUMEPE BHIYUCIICHUS CYMMBI
0eCKOHEYHO yOBIBAIOLIEH r€OMETPUUECKON MPOrPECCUH.

Pemenue 3anay Ha npuMeHeHne HOPMyIIbl CYMMbI OECKOHEYHO YOBIBAIOIIEH
reOMEeTPUUECKON MPOrpeCcCHu

O3HaKOMJIEHHE C IOHSATHEM ITPOU3BOJHOM.

N3ydenue u GpopMyJIMpOBaHHUE €€ MEXAHUYECKOTO U TEOMETPUUYECKOTO CMbICIA, U3YYEHHE
JITOpPUTMa BBIYMCIICHUS IPOU3BOJHON HA MPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
YIJ10BOTrO KO3 (UILIMEHTa KacaTeIbHOM.

CocraBieHre ypaBHEHUS KacaTeJIbHOM B 00IIEM BUJE.

YcBoenue npasui JudepeHIMpoBaHms, TAOINULIBI IPOU3BOIHBIX AIEMEHTAPHbIX
GyHKui, npumMeHeHue Uit 1upepeHIMpoBaHUs PYHKIMM, COCTaBICHUS YPaBHEHUS
KACaTEJIbHOMU.

W3ydenne TeopeM o CBS3U CBOWCTB (DYHKLMHU U MPOU3BOAHOM, POPMYIHPOBKA UX.
[IpoBeneHue ¢ MOMOIIBI0 MPOU3BOIHON HCCIeIOBAaHUS (QYHKITNH, 3aJaHHON (POpMYJIOH.
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YcraHoBIIEHUE CBSI3M CBOMCTB (DYHKIIMU U ITPOU3BOIHOM IO UX Tpadukam.
[IpumeHeHre MPOM3BOHOM JIJIs1 PEIICHUS 3a/1a4 Ha HAXOXKJIeHUE HauOOJIbIIEro,
HaMMEHBIIET0 3HAYEHUS U HAa HAXOXKJICHUE DKCTPEMyMa

Tema 11. MnTerpan u Conep:xanue y4e0HOro MmarepuaJia 15
ero npuMeHenue [lepBooOpa3nast u unTerpai. [lpuMenenre onpeaeneHHOro HHTErpaia Juisi HAXOXKACHUS
iouiau KpuBoirHeiHoi Tpaneuuu. ®opmyna Hetotona—Jleitonuna. [Ipumepst mpu-
MEHEHUS MHTETpajia B PU3MUKE U TEOMETPHUHU.
[IpakTnueckue 3aHsITHS
Nurerpan u nepBoobpasznas. Teopema HeroTtona—IJleitOnuia. [Ipumenenue naterpana K
BBIUHCIICHUIO (PU3NYECKUX BEMMYHH U Tuiomianeid. Konrponbsnas padora «HTerpan u ero
IIPUMEHEHUE»
CamocTosiTesibHAasi padboTa 00y4arOIMXCs 8
[ToaroroBka pedepata «lloHsATHE HHTErpaia U €r0 MPHUIOKEHUS.
XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH o0y4aomerocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)
O3HakOMJIEHHE C IOHATHEM UHTErpaia u nepBooOpa3Hoi.
W3ydenue nmpaBuiia BEIYUCICHHS TIEpBOOOpa3HO 1 Teopembl HpioTrona— Jleitouuua.
Pemenue 3aa4 Ha CBA3b MEPBOOOPA3HON U €€ MPOU3BOAHOM, BHIYUCICHUE
nepBOOOpPa3HOM ISl JAHHON (PYHKIIHH.
Pemenue 3aa4y Ha MpUMEHEHNE UHTETPaa JJi BBIYUCICHUS (PU3NUECKUX BETUYHUH U
JIomaaen
Tema 12.J1eMeHTbI Conep:xkanue y4eOHOro MmaTepuasa 12

TEOPUHU BEPOSATHOCTEH
U MaTeMaTH4YeCKOM
CTATHUCTHUKH

DNeMEHThI TEOPUHU BEPOATHOCTEN

CoObiTHE, BEpOSITHOCTH COOBITHS, CII0)KEHHUE U YMHOXKEHUE BepoaTHOCTeH. [ToHsTre o
HE3aBHCUMOCTH COObITHI. [lUCKpeTHas ciayyailHas BEIMYMHA, 3aKOH €€ pacIpeleIeHHs.
YucnoBele XapaKTEPUCTUKU TUCKPETHOM ClIydyalHOW Benu4uHbl. [IoHsATHE 0 3aKOHE
OOJIBIIKX YKCe.

DneMEeHThl MaTEMaTHYECKON CTATUCTUKHU

[IpexncraBienue naHHBIX (TaOIUIBI, AHATPAMMBI, TpaduKn), TeHEepaTbHas COBOKYITHOCTB,
BbIOOpKa, cpenHee apudmernueckoe, Meauana. [lonsTre o 3agayax MaTeMaTH4eCKOn
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CTaTUCTHKHU.
Peuienne npakTuueckux 3a/1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOOB.
[IpakTnueckue 3aHsITHS

Knaccuueckoe omnpenesieHue BEpOsITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME
BeposITHOCTEN. Berunciienue BepostHocren. [Ipukinanneie 3amaun. [Ipeacrasnenue
YUCIIOBBIX NaHHbIX. [[puknanaeie 3agaun. KonTponsHas pabota «371€MEHThI TEOPHUH
BEPOSITHOCTEW M MATEMATHYECKOW CTATUCTHKH

CamocTosiTesibHAasi padboTa 00y4arOIMXCs 6
[ToaroToBka pedepara «CpeHue 3HAUCHUS U UX NTPUMEHEHHS B CTATUCTHKE.
XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH 00y4Jaronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)
N3ydeHne Ki1accuuecKoro OnpeaesieHUsl BEpOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O
CyMMe BepoATHOCTEN. O3HAKOMJIEHUE C MTPEACTABICHUEM YUCIIOBBIX JAHHBIX U X
XapaKTEPUCTUKAMMU.
Pemenue mpakTryeckux 3ama4d Ha 00pabOTKY YMCIOBBIX JAHHBIX, BBIYUCICHUE UX
XapaKTEPUCTHK.
PaccMmoTpenune npuMepoB BBIUUCICHUS BEPOSTHOCTEN. Pelienune 3a1a4y Ha BBIYUCIIEHNE
BEPOSITHOCTEH COOBITHI
Tema 13.YpaBHenus Conep:xanue y4eOHOro Mmarepuasa 20

U HEpPaBeHCTBA.

YpaBHEHUS U CUCTEMBI YPaBHEHHN. PallnoHanbHbIE, HPPALIMOHAIBHBIC, TOKA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHU, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPUEMbBI HX pelieHus (pa3oKeHHUEe Ha MHOKUTEIH, BBEICHUE HOBBIX HEU3-
BECTHBIX, IMOJICTAHOBKA, I'paduIeCKUil METO).

HepasencTa. PauronanbHble, HppallMOHAIbHBIE, TIOKA3aTEIbHBIE U TPUTOHOMETPH-
yeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHUS.

Hcnonb3oBanre cBOMCTB U rpadukoB GYHKIIUN TIPU PEIICHUU YpaBHEHUM U HEPABEHCTB.
Merton untepBanoB. M300paxxeHue Ha KOOPAUHATHON ITIOCKOCTH MHOKECTBA PEIICHUI
YPAaBHEHHU U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CHUCTEM.

IIpuknanHbie 3a1a4n
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[IpruMeHeHne MaTeMaTUYECKUX METOJIOB JUUISl PEUIEHUS COAEPKATENbHBIX 3a7a4 U3 pas3-
JUYHBIX 00JaCTel HAYKH U MPAKTUKHU.

WNHTtepniperanus pe3ynbTaTa, y4eT peajlbHbIX OTPAHUYEHNN.

[IpakTnueckue 3aHsITHS

Kopuu ypaBaenwnii. PaBHocmiibHOCTE ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHHH.
OcHOBHbIE PUEMBI pELICHUS] YpaBHEHUH. PellleHre cucTeM ypaBHEHHUIA.
Hcnonp3oBanne cBOMCTB U rpadUKOB (PyHKUUN AJIs peIICHUs] ypaBHEHUI U HEPABEHCTB.
KonTponbHast pabota «YpaBHEHHsI U HEPABEHCTBA.

CamocTosiTesibHAasi padoTa 00y4arOIMXCs
[ToaroroBka pedepara «MccnegoBaHue ypaBHEHH U HEPABEHCTB C MapaMETPOM.

10

XapaKTepucTHKa OCHOBHBLIX BH/JI0B [1efITEJILHOCTH oOOydalomierocsi (Ha ypoBHe
Y4Y€OHBIX JIefCTBHIA)

O3HaKOMJIEHHE C IPOCTEMIINMHU CBEACHUSIMU O KOPHAX aJlreOpandyeckux ypaBHEHUH,
NOHATUSAMU UCCIIENOBAaHNs YPABHEHUN U CUCTEM YPaBHEHUM.

N3yuyeHue Teoprun paBHOCWIBHOCTH YPABHEHUN U €€ puMeHeHus. [[loBropenue 3anucu
pelIeHUsI CTAaHAAPTHBIX YPABHEHUI, TPUEMOB IPe0Opa30BaHusl yPaBHEHUH AJIsi CBEACHMUS
K CTaHAAPTHOMY YPaBHEHHIO.

Pemenne panmonanbHbIX, HPPalMOHAIBHBIX, IOKA3aTENIbHBIX U TPUTOHOMETPUUECKUX
YPABHEHHU U CHCTEM.

Hcnonp3oBanne cBOMCTB U rpadukoB PyHKIMN 11 pemieHus: ypaBHeHuil. [loBropenue
OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.

Pemrenne ypaBHeHMIA ¢ MPUMEHEHNUEM BceX TPUEMOB (pa3iiosKeHUs: Ha MHOKHUTEIH,
BBE/ICHUS HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, TPAQHUYECKOT0 METOIa).

Pemenue cucremM ypaBHEHHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CLIOCOO0B. O3HaKOMIIEHHE C
OOLIMMH BOIIPOCAMU PELIEHUS] HEPABEHCTB U MCIIOJIb30BaHUE CBOMCTB U IpapuKOB
(GyHKIUI NpyU pelieHNN HEPaBEHCTB. PellieHne HepaBeHCTB U CUCTEM HEPABEHCTB C
PUMEHEHUEM PA3JINYHBIX CIIOCOOOB.

IIpuMeHeHrne MaTeMaTHYeCKUX METOIOB JUIsl PEILEHUS CONECPKATENBHBIX 3314 U3
pa3IMyYHbIX 00JacTel HAyKu U MPaKTUKU. HTeprpeTHpoBaHUE pPe3yIbTaTOB C YUYETOM
pEeaJbHbIX OTPAaHUYEHUN
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YYEBHO —~-METOAUYECKOE 1 MATEPHAJIBHO —TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI YYEBHOU JTUCHUIIVINHBI

OcBoenne mnporpaMMbl y4eOHOW JUCIUIUTHHBI «MaTeMaTuka» TMPOBOAUTCS B
kabunere marematuku OI'BIIOY «PIIK», peanusyromeM 00pa3oBaTeNbHYIO MPOrPAMMY
cpennero obmiero obpazoBanus B mpezenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO
o01rero o0pa3oBaHus, B KOTOPOM UMEETCS BO3MOKHOCTh 00€CTIeUnTh CBOOOMHBIN TOCTYII B
NuTepHeT BO BpeMsl Y4eOHOTO 3aHSATHS W B TEPUOJ BHEYYCOHOW JEATEIHLHOCTH
oOydJaronmxcs.

[Tomenienue KaOMHETa  YJOBJIETBOPSIET  TpeOOBaHUIM CanurtapHo -
MUAEMHUOJIOTUYECKUX TPaBWJI U HOPMATUBOB U OCHALIEHO THUIOBBIM O0OpPYJAOBAHHEM,
yKa3aHHBIM B HACTOSIIIMX TPEeOOBaHUSAX, B TOM YHCIIE CIEHHMAIM3UPOBAHHON yueOHOMI
MeOeNbIo U CpeACTBAMU 00YUYEHUs, JOCTATOYHBIMHU JIJIsl BHITIOJIHEHUS TPEOOBAaHUN K YPOBHIO
MOATOTOBKU O0YyYarOIINXCS.

B kaOuHere umeeTcss MyJIbTUMEIUHHOE OOOPYIOBAaHUE, MOCPEACTBOM KOTOPOIO
YYaCTHUKU 00pa30BaTEIbHOTO MPOIECcCa MOTYT MPOCMATPUBATh BU3YyaIbHYIO HH(POPMAIIKIO
0 MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIlMU, BUIEOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B coctaB yueOHO — METOIWYECKOTO M MAaTepUATLHO — TEXHUYECKOTO 00ECTIeUeHUS
IpOrpamMMbl YI€OHOU AUCITUTUINHBI «MaTemMaTHKa» BXOIAT:

- MHOTO()YHKITHOHATBHBIA KOMILJIEKC MPETOo aBaTes;
- HarJIAHbIE TTOCOOUS

- ”TH(POPMAITMOHHO — KOMMYHUKATHBHBIE CPEJICTRA,;

- SKpPaHHO — 3BYKOBbIE TTOCOOUS;

- OubnuoTeyHbI GhoH,

B Oubnuoreunbiii GoHI BXOAAT y4eOHHKHU, YUEOHO — METOJIUYECKHE KOMILICKTHI,
obecrneynBaroIMe OCBOSHUE YUeOHOM JUCITUIIIMHBI «MaTeMaThKka», peKOMEHI0BaHHBIC WIIH
nonyiieHHbie g ucnoyib3oBanus B OI'BIIOY «PIIK», peanusyromem oOpa3oBaTeIbHYIO
nporpaMmy cpenHero obdmero obpazoanust B mnpenenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00111ero 00pa3oBaHus.

bubnmuoTteunpiii  (OHA MOMOJHEH SHIUKIONEIUSMH, CIPABOYHUKAMU, HAYIHOU
JUTEPATypOU U IPYTrOr JUTEPATYPOU 110 MATEMATHUKE.

B mpouecce ocBoeHus mporpaMMmbl y4eOHOW AMCHMIUIMHBI  «MaremaTuka»
oOydJaroruecss UMEIOT BO3MOXKHOCTh JOCTYIa K AJIEKTPOHHBIM y4eOHBIM MaTepuagam I1o
MaTeMaTHKe, MMCIOIIUECs B CBOOOJHOM JIOCTyNe B cucTeMe VHTepHEeT (RJIeKTpOHHBIS
KHUTH, IPAKTUKYMBI, TeCThI, MaTtepuaisl EI'D u np.).
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JIMTEPATYPA

s oOyyarommxcsi:

1. bammmakos M.U. Maremaruka. Yueonuk st HI1O u CITO. —M.: 2015
2. bammakos M.U. Maremaruka. 3agagauk it HI1O u CI1O.- M.:2015

2. bamvakoB M.M. Matematuka. COOpHHUK 3a1a4 NMpoQUIbHON HANMPaBICHHOCTH: y4yeOHOE
nocobue. —M.: 2015

Jnsa npenonaBarenen:

1. O6 o6pazoBanuu B Poccuiickoit ®enepanun. denepanvHbiii 3akoH Poccuiickoit
deneparun oT 29 nexadbps 2012r. Ne 27303

2. denepanbHBIl TOCYIApPCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT CpeaHero (IMOJHOTO)

obmiero odpazoBanus. YTBepxkieH [Ipukazom MunoOpuayku Poccun ot 17 mas 2012r.

Ne413

3.Ilpuka3 MunoOpHayku Poccum ot 29 nexkabps 2014 r. No 1645 € BHeceHuwu

n3meHnenuit B [Ipukaz MunuctepcTBa oOpazoBaHust U Hayku Poccuiickoit @enepainuu oT

17 mas 2012 r. Ne 413 <0 yrBepxkaeHuu (HeaepasbHOro TOCYJapCTBEHHOTO

00pa30BaTEILHOTO CTAaHIAPTa CpeAHero (MOTHOTO0) 00IIero 00pa3oBaHuUs».

4 PekoMeHAalMyM [0 OpPraHU3allMi TOJYYEHUs CpelHero ooOiiero oOpa3oBaHUS B

mpenenax OCBOCHHS 00pa3oBaTENbHBIX TPOTPAaMM  CPEIHEr0 MPOo(ecCHOHATEHOTO

o0Opa3oBaHHs ¢ yueTOM TpeOoBaHUM (eaepantbHbIX FOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX

CTaHJApTOB W mojydaemMon mpodeccuu cpeaHero mpodhecCruoHaIbHOTO 00pa3oBaHUS

(mucemo [lemapTamMeHTa TOCYIApCTBEHHON NOJMTUKA B Cdepe MOATOTOBKH PadOdYMX

kaapoB u JIITO Munoopuayku Poccun ot 17.03.2015Ve 06-259)

5.Atanacsan JI.C. u np. 'eomerpus 10-11.M.: 2015

6.bammakoB M.M. Marematuka. Kaura miis npenoaaBaresnis. MeToanudeckoe mocooue.-

M.: 2015

7 bammakoB M.U. Meroanueckoe rmocodue g moarorosku Kk EI'D. —M.:2015

HHTEpHET — pecypesl:

1. http://school-collection.edu.r4 DaekTpoHHBIH y4eOHHK «MareMaTuka B IIKOJIE,
XX1 Bek»

2. http://fcior.edu.ru-uadopmannoHHbIe, TPEHUPOBOYHBIE 1 KOHTPOJILHBIC MaTEPHAIIBI

3. www.school-collection.edu.ru - Exunas komneknust LudpoBbix oOpa3zoBaTenbHBIX

pecypcoB
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Ilnanupyemble pe3yJbTaThl 0CBOEHUSA 00YYAKIIMMUCS NPOTrPaMMBbI
001meo0pa3oBaTe/IbHON YUeOHOM TUCHMIIMHBI MaTemMaTuka.

OO0yuarommiicss HAYYHTCS
DJeMeHTBI TEOPHH MHOXKECTB U MaTEMaTHYECKOM JIOTUKH

. omepupoBaTh Ha 0a30BOM ypOBHe1 MOHATUSIMH. MHOKECTBO, DJIEMEHT
MHO’KECTBA, MOJIMHOXKECTBO, IPUHAIJICKHOCTD;

. 3a7aBaTh MHOKECTBA NEPEUNCICHUEM UX JJIEMEHTOB;

. HaXxOJUTh IepeceueHue, OOBEIUHEHHE, TOJMHOXKECTBO B IMPOCTEHIINX
CUTYyalUsIX;

. omepupoBaTh Ha ©0a30BOM YpOBHE TOHATHSIMU. OINpEJeIeHUe, aKCcHuoMma,
Teopema, J10Ka3aTelbCTRO;

. NPUBOJUTH TPUMEPBl W KOHTPIPUMEPHI JJIsi TMOATBEPKICHHUS CBOUX
BBICKA3bIBaHUM.
B noBcegHEeBHOM KWU3HU U IPU U3YUECHUU JPYTUX NPEAMETOB:

. UCIIOJIb30BaTh TrpadHuuecKoe TMPEICTaBICHUE MHOXECTB IS  OIMHCAHMUS
peanbHBIX NPOLIECCOB U SIBIICHUM TMPU PEUICHUU 3a7a4 APYTUX YUYEOHBIX MPEIMETOB.

Yucna

. OomnepupoBaTh Ha 0A30BOM YpPOBHE MOHATHSMU: HATypaJbHOE YHUCIO, €TI0

YUCI0, OOBIKHOBEHHAS IpO0b, AECATUYHAS IPOOb, CMEIIaHHAas pOo0b, palluOHAIBHOE YUCIIO,
apu(MeTHyeCKuil KBapaTHbII KOPEHb;

. WCMOJIb30BaTh CBOMCTBA 4YHWCEI W NpPaBWIA JCUCTBUM TMPU BBITOJIHCHUU
BBIUMCJIEHUH,
. BBITOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEI B COOTBETCTBUU C MIPABUJIAMH;

* OIICHUBATh 3HAUEHHE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIHHOTO LIETIOT0 YHUCIIA,;

* pacrno3HaBaTh palMOHAIbHBIE U UPPALMOHATIbHBIEC YUCIIA,;

* CpaBHUBATbH YHUCIIA.
B noBcenHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MPEIMETOB:

* OIICHUBATH PE3YJIbTATHI BEIYUCICHUN MTPU PELICHUU TPAKTUYECKUX 33]1ay;

* BBINOJHATH CPABHEHUE YKCEII B PEATIbHBIX CUTYAIUsX;

* COCTaBJISITh YMCJIOBBIE BHIPAXKEHUSI IPU PEUICHUH MPAKTUYECKUX 3a]lay U 3a7ad U3
JIPYTUX YYCOHBIX TPEIMETOB.
ToxaecTBeHHble mpeoOpa3zoBaHUs

* BHITIONHATH HECIIOKHBIC TTPEOOPa30BaHUS ISl BBIUMCICHUS 3HAUYCHUN YMCIIOBBIX
BBIPAKEHUN, COJEpKAIUX CTENEHU C HaTypalbHbIM IIOKA3aTeNeM, CTEMNEHH C IEIbIM
OTpHULIATENLHBIM TOKa3aTeNeM;

* BBINOJIHATH HECIIOXKHBIE TPEOOPa30BaHUS LIETIbIX BHIPAXKEHUI . pacKpbIBaTh CKOOKH,
IPUBOJUTD MOJOOHBIE ClIaraeMbI€;

* HCIIOJIb30BaTh (POPMYJIbI COKPALICHHOTO YMHOXKEHHUS (KBaJpaT CYMMbI, KBajpat
Pa3HOCTH, Pa3HOCTh KBAAPATOB) JIJISl YIPOICHUS BBIYMCIACHUN 3HAYCHUIN BHIPAYKCHHIA;

* BBINOJIHATh HECIOXKHbIE NPeoOpa3oBaHus JIPOOHO-IMHEUHBIX BBIPAKEHUN U
BBIPKEHUM C KBAJPATHBIMU KOPHSIMHU.
B noBcenHeBHOM KU3HU U NPU U3YUYECHUU JAPYTUX MNPEIMETOB!

. MMOHMMATh CMBICJ 3alUCH YUCIIa B CTAHAAPTHOM BUJIE;

. OTepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3aMHCh YUCIIa».




VYpaBHEHUs U HEPABEHCTBA

. omnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSMHU. PABEHCTBO, YMCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YPaBHEHHMs, PEIICHUE YpaBHEHHs, YMCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIICHUE HEPABEHCTRA,;

. MPOBEPSTH CHPABEIIMBOCTD YMUCIOBBIX PABEHCTB U HEPABEHCTB;

. pelIaTh JIMHENHbIC HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOIAILIMECS K
JIMHEUHBIM;

. pelIaTh CUCTEMBI HECIIOKHBIX JJUHEUHBIX YPAaBHCHUM, HEPABEHCTB;

. MIPOBEPSTH, SIBJISICTCS JIM JAHHOE YKCIIO PEIICHHEeM ypaBHEeHUs (HEpaBEHCTBA);

. pemaTh KBajgpaTHbIC ypaBHEHUS 10 GopMyIie KOpHEH KBaJAPaTHOTO yPaBHEHMUS,

. n300paxaTh pelIeHNs HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMOW;

. pelaTth Mmoka3areyibHbIe U JIorapupMUUECKUe YpaBHEHHS U HEPABEHCTRA,

. pelIaTh TPUrOHOMETPUUECKUE YPABHEHUS

. peliaTh uppaluoHaIbHbIC YPABHEHUS.
B noBcegHEeBHOM XKWU3HU U NIPU U3YUECHUU JPYTUX NPEAMETOB!

. COCTaBJISITh M pelllaTh ypPaBHEHUsI TMPU PEHICHUM 3a7a4, BO3HUKAIONIUX B
JIPYTUX Y4eOHBIX MpeaMeTax.
OyHKIMH

. HAXOJIUTh 3HAYCHHUE (PYHKITUU TI0 33JaHHOMY 3HAYEHUIO apTYMEHTA;

. HAaxXOJIUTh 3HAYEHWE apryMeHTa M0 3aJaHHOMY 3HA4YeHUI0 (QYHKIUA B
HECJIO)KHBIX CUTYalUsX;

. ONPEAETATH MOJIOKEHUE TOUKHU MO €€ KOOPAMHATAM, KOOPJIMHATHI TOUKHU 1O €€
MOJIOKEHUIO Ha KOOPJAMHATHOM MJIOCKOCTH;

. no rpaduky HaxoJUTh OOJACTb OMpEACICHUs, MHOXXECTBO 3HAYEHUU, HYJIH

GyHKUIMM, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHus U YObIBaHMS,
HanOoJIbIIIeE U HAUMEHbBIIIEE 3HaYeHUs1 QYHKIINH;

. CTpOUTH Tpaduk PyHKIINH;

. OTIpECIIATh 3HAYCHHSI KOOPIWHAT TOYKHU TiepecedeHus rpauKoB QyHKIIHIA;

. ormepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSAMH. IMOCIEAOBATEIHHOCTS,
apu(MeTHIecKas MPorpeccusi, TeOMETPUIECKast IPOTPECCHs;

. pemarh 3a7a4d Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh IMOIY4YEH

HEMOCPEACTBEHHBIM MOACUYETOM 0€3 MpUMeHEeHUsI (Popmy.
B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MIPEIMETOB!

. UCIIOJIb30BaTh TpaduKH peajbHBIX MPOIECCOB U  3aBUCUMOCTEH  AJis
ONpeNeNeHnss WX CBOWCTB (HamOonplmIie W HAMMCEHBIIME 3HAYCHUS, MPOMEKYTKH
BO3pACTaHUs U YObIBaHHsI, 00JIACTH ITOJIOKUTEIBHBIX H OTPULIATEIIHHBIX 3HAUCHUN | T.II.);

. MCIIOJIb30BaTh CBOWMCTBA (DYHKIMU U €€ TpaduK MPU PEeIIeHUH 3a1a4 U3 APYTUX
y4eOHBIX IPEMETOB.

CraTtucTuKa ¥ TeOpHs BEpOSITHOCTEH

. UMETb TPEACTABICHWE O CTATUCTUYECKHX XapaKTePUCTUKAX, BEPOSTHOCTU
CIIy4aifHOrO COOBITHSI, KOMOMHATOPHBIX 3a/a4ax;

. pemaTh NpocTeime KOMOMHATOPHBIE 331a4H

. MPEICTaBIIATh JaHHbIE B BUJE TaOJMII, AUarpamMmm, rpaukos;

. YUTaTh MH(OpPMALMIO, TPEACTABICHHYIO B BUIE TaOMUIlBI, AHArpamMbl,
rpaduka;

® onpcACIIITb OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTUKH YU CIIOBBIX Ha60pOB;



* OLCHMUBATb BECPOATHOCTD COOBITHS B HpOCTCI‘/JIHII/IX clydasx,

. MUMETb NPEICTABICHUE O POJIM 3aKOHA OOJIBIIIMX YMCENT B MACCOBBIX SIBJICHUSIX.
B moBceIHEBHOM JKU3HU U TIPH U3YYCHUU JIPYTHX MPEAMETOB:

. OLIEHUBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB;

. UMETh MPEACTABICHUE O POJIU MPAKTHYECKH TOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITHH,

. CpaBHHBAaTh OCHOBHBIC CTATHCTUYECKHE XapaKTEPUCTHUKH, IOJyYEeHHBIC B
npoliecce pelieHns IPUKIaHON 3a1aud, H3yYSHUs PEaTbHOIO SIBICHUS,

. OLIEHUBATh BEPOSTHOCTh PEAJbHBIX COOBITHH M SBJICHUH B HECIOXKHBIX
CUTYyaIHsIX.
TekcToBbIe 3a1aun

. peliaTh  HECJOXHBIE CHOKETHBIC 3aJa4yd  pPa3HbIX TUIOB Ha  BCe
apupMETHYECKUE ICHCTBHUS;

. CTPOHUTh MOJICNIb YCJIOBHUs 3a7add (B BUAC TAOJUIIBI, CXEMbI, PUCYHKA WJIH
ypaBHEHHS);

. OCYIIECTBIIATh CHOCOO MOMCKA PEIICHUS 3a7add, B KOTOPOM PAaCCYXJICHHUE

CTPOUTCS OT YCJIOBHSI K TP€OOBAHHUIO UITH OT TPEOOBAHUS K YCIIOBUIO;

*  COCTaBJIATH IUIAH PELICHNUs 3a7a4H,;

*  BBLACJIITH dTAllbl PEIICHUS 3a/1a4u;

. MHTEPIIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJbTAaThl B 3aaade, MCCIEN0BaTh
IIOJIy4YE€HHOE pELIECHNE 3aa4H;

. HAaXOJUTh MPOILIEHT OT YHCJA, YHUCJIO MO NPOLUEHTY OT HEro, HaXOAWTh
MPOLIEHTHOE CHUKEHUE WIIH MPOLIEHTHOE MOBBIIICHUE BEJIUYNHBI,

. penaTh HeCJI0KHbIE JJOTUYECKUE 3a/1a4i METOJIOM PaCcCy>KIECHUM.

. penaTh 3a7ja4M ¢ UCTO0Ib30BaHUEM MTPOU3BOJHON U UHTErpaia.
B noBcenHeBHOM KU3HU U PU U3YUYEHUU APYTUX MPEIMETOB:

. BBIJIBUTATh THUIOTE3bl O BO3MOXKHBIX IMPEACIIbHBIX 3HAYEHUAX MCKOMBIX B

3a/1a4ye BEJIUYMH (HeaTh MPUKHUIKY).
['eomeTpuueckue Gurypol

. OTepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH T€OMETPHUUECKHUX UTYD;

. U3BJIEKaTh MH(GOPMAILIMI0O O TEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha
gyepTexax B IBHOM BHJIE;

. OPUMEHSTh AJI PEUIeHHs 3aJad TeoMeTpudyeckue (PaKThl, €CIU YCIOBUS HX
IPUMEHEHHUS 33JIaHbl B IBHOU (opMe;

. pemaTh 337ayd Ha HaXOXKIACHHE F€OMETPUYECKUX BEIWYHMH MO oOpaslaM HIIH
aropuTMaM.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU IPYTHX MPEAMETOB:

. MCIIOJIb30BaTh CBOMCTBA F€OMETPUYECKHUX (PUTYp AJIS pEIIeHUs] TUIIOBBIX 3a/1a4,

BO3HHUKAIOIIMX B CUTyaIlUsIX MIOBCEAHEBHOM KU3HU, 33/1a4 MMPAKTUYECKOTO COJICPKAHNS.
OTtHo1IeHUSA
ornepupoBaTh Ha 0A30BOM YPOBHE MOHSTHUSIMH. PAaBEHCTBO (UTYp, paBHbIE (UTYPHI,

PABEHCTBO TPEYTOJIbHUKOB, IapPAJLIEIbHOCTD IPSMBIX,
NEPIECHINKYJIAPHOCTh MPSAMBIX, YIJIBI MEXKAY MPSAMBIMH, IEPIECHAMKYISP, HAKJIOHHAs,
IIPOEKLIHS.

B noBcenHeBHOM )KU3HU U IIPU U3YYECHUH APYTUX NPEIMETOB!



. MCII0JIb30BaTh OTHONIIEHHUS JJIsI PEIIEHUs MPOCTEHIINX 3a71a4, BOZHUKAIOIINX B
pEanbHOM KU3HH.
N3MepeHus v BEIYUCTICHUS

. BBINOJIHATh HM3MEPEHUE [UIMH, PACCTOSHHWM, BEJIMYMH YIJIOB, C MOMOUIIBIO
WHCTPYMEHTOB JIJISI UBMEPEHUN JJIMH U YTJIOB,;

. MPUMEHSATH (POPMYIIBI TIEPUMETPA, TUIOIIAIA U 00BEMA, TIIOMAIN TTOBEPXHOCTH
OTAEIbHBIX MHOTOTPAHHUKOB MPHU BBIYUCIICHUSX, KOTJ1a BCE JAHHBIE UMEIOTCS B YCIIOBHH;

. npuMeHsATh Teopemy I[ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHUS
JUISL BBIYMCJIEHUS JUIMH, PACCTOSHUH, TNIOIAJAEH B TPOCTEUIIINX CITyYasX.
B noBceqHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX NPEAMETOB!

. BBIYUCIIATH IUIOMIAJAN M O0BEMBI B MPOCTEHUINNX CIydasiX, MIPUMEHSATh (POPMYJIbI
B MMPOCTENIINX CUTYAIUAX B TOBCEIHEBHOM KU3HMU.
['eomeTprUyuecKre NOCTPOECHUS

. n300paxaTh TUIIOBBIC ITIOCKKE GUTYPHI U (UTYPBI B IPOCTPAHCTBE OT PYKH U C
MOMOILIbIO UHCTPYMEHTOB.
B noBcegHEeBHOM XKU3HU U NIPU U3YUECHUU JPYTUX NPEAMETOB:

. BBIIIOJIHSTH POCTEMIINE IOCTPOCHHUSI, HEOOXOAUMBIE B PEAJIbHOM JKU3HHU.
['eomeTpuueckue npeodpazoBaHus

. CTPOUTH PUTYpPYy, CHMMETPHUHYIO TaHHON (PUTrype OTHOCUTEIHFHO OCH U TOUKH.
B noBcenHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB:

. pacrno3HaBaTh JIBMKEHHE OOBEKTOB B OKPYXKAIOIIEM MUPE;

. pacrno3HaBaTh CHMMETPHUYHBIE (PUTYPBI B OKPYXKAIOIIEM MUPE.
BekTopbl 1 KOOpAMHATEI HA MIJIOCKOCTH

. ONepUpOBaTh Ha 0a30BOM YpPOBHE IMOHATHSIMH BEKTOp, CyMMa BEKTOPOB,

POU3BEJCHUE BEKTOPA Ha YKCII0, KOOPJAUHATHI Ha TNIOCKOCTH,;
B noBcenHeBHOM KU3HU U PU U3YUYEHUU APYTUX MPEIMETOB:

. UCII0JIB30BATh BEKTOPBI JUIsl pELIECHUS IPOCTEHUIINX 3a1a4
Hcropust maTemMaTUKH

. ONMCBIBATh OTHEIBbHBIC BBIJAIOIIUECS PE3yNbTAaThl, IIOJYYEHHBIE B XOZC
pPa3BUTHS MAaTEMATHUKU KAK HAYKH,

. 3HaTh IIPUMEPHl MATEMAaTUYECKUX OTKPBITUM M HMX AaBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEN;

. IIOHMMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccnn.
Metoabl MaTEMATUKH

. BbIOMpATh MOAXOMAAIIUN M3YyYEHHBIH METOJ MPHU PEHICHUH U3YYEHHBIX THIIOB

MaTeMaTUYEeCKHX 3a]1ay,

* TPUBOJUTH NPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKpYKarolIeH
JNEUCTBUTENLHOCTH U MPOU3BEICHUSIX UCKYCCTBA.
BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

DJeMEeHTHI TECOPHUHU MHOKCCTB U MaTEMaTUYE€CKOM JJOTUKHU
2 .
¢ OIICpUPOBATH ITOHATHAMMU. Oonpc€acIICHUEC, TCOpEMaA, akCuoMa,




MHOYECTBO, XapaKTEPUCTUKN MHOXECTBA, 3JICMEHT MHOKECTBA, ITyCTOE, KOHCUHOE U
0ECKOHEUHOE MHOXECTBO, ITOJIMHOKECTBO, IPUHAIIICKHOCTh, BKIIFOUCHHE, PABEHCTBO
MHOYECTB;

e ONpeneisaTh NPUHAICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHCHHUIO W
NIEPECEUYCHUIO0 MHOKECTB;

* 3aJaBaTh MHOXXECTBO C IIOMOIILIO TICPEUYHMCIICHUS 3JIEMEHTOB, CJIOBECHOTO
OIHCaHUS,

e OIEpPHpPOBATH  TOHSITHSIMH.  BBICKA3bIBAHWUE, HUCTHHHOCTH W JIOKHOCTb
BBICKA3bIBAHUs, OTPUIIAHUE BBICKA3bIBAHWH, OTICPAIlMU HAJ[ BHICKA3bIBAHUSIMH. U, WIH, HE,
YCIIOBHBIC BBICKA3bIBaHUs (MMILTUKAIINN);

. CTPOUTD BbICKA3bIBAHUSI, OTPULIAHUS BbICKA3bIBAHUM.
B noBceHeBHOM KU3HU U MPU U3YUEHUH IPYTUX NPEIMETOB:
. CTPOUTH LEMOYKH YMO3aKIIOUEHUN HA OCHOBE MCIOJIb30BAHMS MPABUII JIOTUKH;

*  HCHOJIb30BaTh MHOXECTBA, OMEPALUA C MHOXKECTBAMHU, UX
rpaduyecKkoe MpeICTaBICHUE Il OMMMCAHUs PEaIbHbIX MPOIIECCOB U SIBJICHUMN.
Yucna
*  ONEpHUPOBATH  MOHITUAMMU: MHO>KECTBO HaTypaJIbHBIX YUCET,
MHOKECTBO LIEJIBIX YMCEII, MHOKECTBO PALMOHAJIBHBIX YHCEIN, HPPALMOHAIBHOE YHCIIO,
KBaJIpaTHBI ~ KOPEHb, MHOYKECTBO JCUCTBUTEIBHBIX YUCET,
r€OMETPUYECKAsI MHTEPIPETALNS HATYPAIbHBIX, LIEJIBIX, PAUOHAIBHBIX, JEHCTBUTEIBHBIX
YHCel,

. BBITIOJTHSATH BBIUYUCIICHHS], B TOM YKCJIE€ C HCTI0JIb30BAHHEM TPUEMOB
palMOHAJIbHBIX BEIYUCIICHUMH;

. BBITIOJTHATH OKPYTJICHUE PAllMOHATBHBIX YHCEII C 3aIaHHON TOYHOCTHIO,

. CpaBHMBATh pallMOHAJIbHbBIC U UPPAIlMOHATBHBIC YHUCIIA;

. PEACTaBIATh PAIIMOHAIBHOE YHCIIO B BUJIC IECITUYHOU IpoOH

. YIOPsII0UMBATh YKUCIIA, 3alIMCAHHBIE B BUJI€ OOBIKHOBEHHOM U JIECSITUYHOM

npoou;

B noBceHEeBHOM )KU3HU U IIPY U3YYECHUH APYTUX HNPEIMETOB!

. MPUMEHSITH MpaBUiIa MPUOIMKEHHBIX BEIYUCICHUH MPU PELICHUH
MPAKTUYECKHX 3a7a4 U PEIICHUH 33/1a4 APYTUX YUeOHBIX MPEIMETOB;

. BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BBIYUCICHUN IIPU PELICHUH NPAKTHYECKUX
3a7a4, B TOM YHUCJIE MPUOIMKEHHBIX BEIYUCICHUH;

. COCTABJIATh U OLICHUBATDH YHCIIOBBIE BBIPAXKEHUS NP PELICHUH NTPAKTUYECKUX
3a]a4 U 3a]1a4 U3 IpYrux yueOHbIX PEAMETOB;

. 3aIUCHIBATh U OKPYIVIATH YUCIIOBbIC 3HAUECHUS PEAJIbHBIX BEJIMYHH C

UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHHUS.
ToxecTBeHHbIE TPEOOpa30BaHUs

* OIICPUPOBATH NOHATHAMMU CTCIICHU C HATYPAJIbHBIM IIOKA3aTCJIEM, CTCIICHU C
ICJIBIM OTPHULIATCIBHBIM II0KA3aTCIIEM, pallHOHAJIBHBIM II0KA3aTCIIEM,
¢ BbLIIIOJIHATDH HpCO6p&30BaHI/I}I OCJIbIX Bblpa}KCHHﬁ: I[CﬁCTBI’IH C

OJTHOYJICHAMH (CJIOKEHHE, BEIYMTAHNE, YMHOXKEHHUE), IEHCTBUS ¢ MHOTOWICHAMU
(cnoxenue, BBIYMTAHNE, YMHOXKCHUE);

*  BBITIOJIHATH PA3JIOKCHHE MHOTOYJICHOB Ha MHOKUTEIIH OJTHAM U3
CII0COOOB. BBIHECEHHE 34 CKOOKY, TPYIITHPOBKA, UCIIOIH30BAHUE bopmyn



COKpAIIIEHHOTO YMHOKEHUS,

* BBIJCIATH KBaIpaT CYMMBI U Pa3HOCTH OJTHOUYJICHOB;

* packJaabIBaTh HA MHOKUTETH KBAJPATHBIA TPEXUIICH;

* BBHITNIOJHATH IPe0Opa30BaHuUs BBIPAKEHUH, COJEPIKAIINX CTETICHU C
eJILIMHA OTPHUIIATEIEHBIMH TTOKA3aTeISIMH, TIEPEXOIUTH OT 3aITUCH B BHJIE
CTETICHU C IEJIBIM OTPHUIATEIHHBIM ITOKA3aTeNIeM K 3aIliCH B BUE Ipoou;

* BBINOJHATH MPe00pPa30BaHus IPOOHO-PATMOHAIBHBIX BBIPAKEHHIA:
COKpaIieHue 1po0ei, mpuBeAcHNE alredpandeckux Apooeit K o0meMy 3HaMeHaTelto,
CIIO)KEHUE, YMHOKCHUE, JISIICHUE aNreOpandeckux Ipooeii, BO3BeIEHUE anreOpandecKoil
IpoOu B HATYPAIBHYIO H [EIYI0 OTPULIATENFHYIO CTETICHb,

* BBITIOJIHATH IPEOOPA30BAHUS BRIPAKCHHM, COIEPIKAINX KBaIpaTHbIE KOPHHU,

 BBIJCNATH KBaIpaT CYMMBI WJIM PA3HOCTH JIBY4YJICHA B BBIPAKECHUAX, COACPKAIIUX
KBaJIpaTHbIE KOPHU,

* BBITIOJIHATH IPEOOPA30BAHUS BHIPAKCHHM, COEPIKAIUX MOTYIb.
B moBceaHeBHOM KU3HU U NIPU U3yUYEHUU IPYTUX MIPEIMETOB:

* BBIMIOJIHATH IPEOOPA30BaHUS U ICUCTBUS C YUCIIAMH, 3alIMCAHHBIMU B
CTaHJApTHOM BUJIE;

. BBHITIOJIHATE TIPEe0Opa3oBaHusl anreOpandecKuX BBIPAKEHHUA IPH PEHICHUU
3a7a4 JpYruX yueOHbIX MPEAMETOB.
YpaBHEHUS 1 HEPABEHCTBA

. OIEPHPOBATH TIOHSATHSIMH: YypaBHEHHE, HEPABEHCTBO, KOpPEHb YpaBHEHUS,
pellieHre HEepaBEHCTBA, PAaBHOCHJIbHBIE YpaBHEHUS, 00JacTh ONpEICNICHUS YpaBHEHHUS
(HepaBeHCTBa, CUCTEMbI YPaBHEHUI UM HEPABEHCTR);

. pelaTh ypaBHEHUS C IOMOIIBIO TOXK/IECTBEHHBIX IPe0Opa30BaHul;

. pemars ApoOHO-TMHENHbIE YPABHEHHMS]; PELLIATh IPOCTENIINE UPPALIMOHAIIbHBIE
ypaBHEHUS

. pemaTh ypaBHeHus Buja X' = a;

. pelarth ypaBHEHHMs CHOCOOOM pa3jIOKEHUST Ha MHOXHUTEIM U 3aMEHbI
IIEPEMEHHON;

. UCIIONIb30BaTh METOJ HMHTEPBAJOB S pEIICHHUA IeIbIX U JAPOOHO-
PalOHAJIBHBIX HEPABEHCTB,;

. pelaTh nNoKa3aTeNbHbIe, Jorapu(pMUUecKue ypaBHEHUS.

B noBceHEeBHOM )KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB!

. COCTAaBJIATh M pEIIaThb yYPABHEHHMS, CHUCTEMBl YPAaBHEHUM, HEPABEHCTB JUISA
pELIeHNH 3a7a4 APYTUX YYEOHbIX [IPEIMETOB,;

. BBINOJIHATH OLIEHKY IIPAaBIONOA00Us pe3yIbTaToOB, MOIYYaeMbIX MIPU PELICHUN

YpaBHEHHM M CHUCTEM YpaBHEHUN W HEPABEHCTB [JIs PEIICHUU 3aJa4 JIPYyTHX YYEOHBIX
MPEIMETOB,;

. BBIOMPATh COOTBETCTBYIOIINE YpPaBHEHMS, HEPABEHCTBA WJIM MX CHUCTEMbI IS
COCTaBJICHUSI MAaTEMaTUYE€CKOW MOJICNIA 3aJaHHOW pEaJIbHOM CUTyallMud WU TPUKIATHON
3aJ1auy,

. YMETb  MHTEPOPETUPOBATH  IOJIYYEHHBIM TMPU  PEUICHUHA  YPaBHEHHS,
HEPABEHCTBA WJIM CUCTEMbI PE3YJbTAT B KOHTEKCTE 3aJaHHOM PEaJbHOW CUTyalHU WJIU
MPUKJIAJHOM 3a0aUH.

OyHKIMH



OTEpUPOBaTh TOHATUAMHU: (DYHKIMOHAIBHAS 3aBUCHMOCTh, (YHKIHS, Trpaduk
dbyHKIUU, crnocoObl 3anaHus (YyHKIIMH, apTyMEHT W 3HauYeHHe (QYHKIMH, 00JacTh
ompeAeNeHus] U MHOXXECTBO 3HAYCHHWH (QYHKIUH, HYIH (QYHKIHUU, MTPOMEKYTKH

3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb byHKIHH,
4ETHOCTH/HEYETHOCTH (PYHKIINY,
. CTPOUTH rpapuKu GyHKIHH,
. Ha TMpuUMepe KBaApaTHYHOW (YHKIMH, WCIONIB30BaTh MpeoOpa3oBaHuUs
rpaduka ¢pynkuun Y=Ff(X) nns mocrpoenus rpaduxo pyuknmii y = af (kx + b) + c;
. COCTaBJIATH YpaBHEHHS MPSMOW 0 3aJaHHBIM YCIOBHUSM: MPOXOASIICH depes

JBE TOYKM C 3aJaHHBIMA KOOPAWHATAMH, TPOXOJAIIEH dYepe3 MaHHYH TOYKY U
MapajuieIbHON JaHHOM MPSIMOW;

. uccaea0BaTh PyHKINIO 10 e€ Tpaduky;

HaXOJUTh MHOXKECTBO 3HAYECHHM, HYJIH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

MOHOTOHHOCTH KBaJIpaTUYHON (QYHKIIUH;

OMepUpOBaTh NOHITUSIMU IOCIEI0BATEILHOCTh, FEOMETPUUYECKAs POrPECCHs;

. peniaTh 3a7ja4i Ha FTEOMETPUUYECKYIO MPOTPECCHIO.
B moBcenHeBHOM KU3HU U PU U3YUCHUU APYTHUX MIPEIMETOB:

. WJUTFOCTPUPOBATH C TTOMOIIBIO TpaduKa pealbHyI0 3aBUCUMOCTh WJIH TIPOIECC
M0 MX XapaKTEPUCTHKAM,

. MCIIOJIh30BaTh CBOMCTBA M TpaduK (YHKIIUU TP PEIICHUH 3a/1ad U3 IPYTUx
y4eOHBIX MPEIMETOB.
TekcToBBIC 3a/1aUN

. pemarh NOpPOCThIE W CIOXKHBIE 3aJauyd pPa3HbIX THIIOB, a TAKXKE 3aJayu
NOBBIIEHHOM TPYJIHOCTH;

. UCIIOJIb30BaTh Pa3HbIE€ KPATKUE 3aMMCU KAaK MOJEIU TEKCTOB CJIOXKHBIX 3a7ad
IU1s1 TOCTPOEHMS TIOMCKOBOM CXEMBI U PELIEHUS 33124,

. pa3InyaTh MOJENb TEKCTA U MOJENb PELICHUS 3aJayd, KOHCTPYUPOBATh K
OJTHOW MOJIENIM PELIEHUS HECIIOAKHOM 3a/1a4r pa3Hble MOJIEIIM TEKCTA 3a/1a4u;

. 3HaTh M TPUMEHATh 00a crocoba moucka pemieHus 3afad (0T TpeOOBaHUS K
YCIIOBHIO U OT YCJIOBUS K TPeOOBaHUIO);

. MOJIETTUPOBATh PACCYKACHUS MPHU MOMCKE PEIICHHUs 3a/4ay C MOMOIIBI0 rpad-
CXEMBI,

. BBIJICTISITh ATAlbl PEIICHUS 3aa4H U COJIEPKAHUE KAXKIOT0 HTAIa,;

. YMETh BHIOMPATh ONTUMAIBHBIM METOJ] PEIICHUS 33/1a4d U OCO3HABATh BBHIOOP

MCTO/Ja, pacCMaTpuBaThb PA3JIMYHBIC MCTOAbI, HAXOAWUTH PA3HBLIC PCHICHHA 3aJa4d, CCJIA
BO3MOXHO,

* AHAJIM3UPOBATH 3aTPYAHCHUS IIPU PCIICHNUH 3a4a4,

* BBIIIOJIHATD Pa3INYHBIC HpCO6p330BaHI/I}I HpCI[HO}KCHHOﬁ 3ajJja4H,
KOHCTPYHUPOBATb HOBLIC 3a1a4X U3 I[aHHOﬁ, B TOM 4YHCJIC O6paTHI>IC;

* HHTCPIPCTUPOBATL BBIYHUCIMUTCIBHBIC PE3YJbTAaTbhl B 3aJdaduc, HCCICIOBATb
IIOJIY4CHHOC PCHICHUC 3a1a4H,

* AHAJIM3UPOBATb BCCBO3MOXKHBLIC CHUTyallUWM B3aMMHOI'O PACIIOJIOKCHUA ABYX

O00BEKTOB ¥ M3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM JIBUKEHHUU (CKOPOCTbH, BpEeMH,
paccTosiHKE) MPU PEIICHUN 3a/1a4 Ha JIBIKCHHE

. pemarb 3aJayd Ha NPOLEHTHl, B TOM YMHCIIE, CIOXHBIE MPOLEHTHI C
000CHOBaHHEM, UCTOIb3YsI PA3HBIE CTIOCOOHI;



. pemaTth JIOTHYECKHE 3aJlaud pa3HbIMU CHOCO0aMH, B TOM 4YHUCJE, C JIBYMS
0JIOKaMU 1 ¢ TpeMs 0JIOKaMH JaHHBIX C MIOMOIILIO TaOJIHII;

* peuiatb 3agadM I10 KOM6I/IHaT0pI/IKC H TCOPHUHU BCpOHTHOCTCﬁ Ha OCHOBC
HCIIOJIb30BaHUS U3YUYCHHBIX MCTOZ0B U 00OCHOBEIBATH peHIcHuE,

® peuiaTb HECIOKHBIC 3a1a49H 110 MaTeMaTHUYECKOM CTAaTHUCTHUKE,

® OBJIaACTDH OCHOBHBIMH METroaaMu peHICHUA CIOKCTHBIX 3a4ad4.

apumeTnyeckuii, anredpandeckuii, mepedop BapuaHTOB, FTE€OMETPUUECKHM, rpaPUuecKuid,
IPUMEHSATH UX B HOBBIX IO CPABHEHHIO C U3YYCHHBIMU CUTYAIUSX.
B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MIPEIMETOB!

. BBIICTISITh TPU PELICHUH 3a/1ad XapaKTepUCTUKU pacCMaTpUBAEMOW B 3ajaue
CUTYyallu¥, OTIMYHBIE OT PEATbHBIX (T€, OT KOTOPBIX a0CTParHpOBAINCH), KOHCTPYHPOBATh
HOBBIE CUTYAIIUH C YYETOM ITUX XapaKTEPUCTHK,

. pemiaTh U KOHCTPYHUpPOBATh 3aJaud Ha OCHOBE PACCMOTPEHUS pealIbHBIX
CUTYaIlHii, B KOTOPBIX HE TPeOYETCs] TOUHBIM BHIUNCIUTENbHBIA PEe3yibTarT,;

CraTtucTuKa U TeOpHs BEPOSITHOCTEH

e OIEpUpOBaTh  MOHATUSAMHU. CTOJOYATHIE U KPYTOBbIE JHATPAMMBI,

TaONUIBI JAaHHBIX, CpeIHEE apuMeTHIecKoe, MeuaHa, HanbobIlee U HaMEHbIIIEe
3Ha4YeHUs BBIOOPKH, pa3Max BHIOOPKH, TUCHIEPCHUS U CTAHIAPTHOE OTKJIOHEHHE, CITyJaiiHast
U3MEHYUBOCTb;

* U3BIEKaTh HHPOPMAIIHIO, NpEeCTaBICHHYIO B TaOMuUIaX, Ha
auarpammax, rpadukax;
. COCTaBIISATh TAOJIHIIBI, CTPOUTH JUArpaMMbl U TpauKy Ha OCHOBE JIaHHBIX;

* OIEpUPOBATH HNOHATUSAMU: (haKTOpHAN YUCIIA, IEPECTAHOBKH U
codeTaHus, TpeyroiabHuk llackans;

. OPUMEHSThH IPABUIIO MTPOU3BEECHUS MTPU PEIICHUN KOMOMHATOPHBIX
3aj1ad;

* OIEpUPOBATH MOHSATUSIMU. CJIYYalHBINA OMBIT, CIIy4alHbINA BBHIOOD,
UCTIBITAHKE, 3JICMEHTAPHOE CIy4aiiHOe coObITHE (MCXO0/), KITACCUYECKOE OMpECIICHHE
BEPOSITHOCTU CIy4aHOTO COOBITHS, ONIEPALIUU HAJl CIIy4YallHBIMU COOBITHSIMU,

. pemarh 3aJa4yd Ha BBIYHCIECHHME BEPOSATHOCTH C MOJICYETOM KOJIMYECTBA
BAapUAHTOB C IOMOLIbI0O KOMOWHATOPHKHU.
B noBcenHeBHOM )KU3HU U IIPUA U3YYECHUH APYTUX NPEIMETOB!

. U3BIIEKATh,  WHTEPIPETHPOBATH M  NpeoOpa3oBbIBaTh  MH(OPMAILHUIO,
NpEJCTaBICHHYI0 B TaOlWIax, Ha JAMarpaMMax, rpagukax, OTpa)arollyl0 CBOICTBa H
XapaKTEPUCTUKU PEATIBHBIX ITPOLIECCOB U SIBICHU;

. OMpeNeNsaTh CTAaTUCTUYECKHUE XapaKTEepPUCTHKU BBIOOPOK 10 TabiuIam,
auarpaMmam, rpadukam, BHIIOIHATE CPABHEHUE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a/1auH;

. OLICHUBATh BEPOSITHOCTb PEATIbHBIX COOBITUH U SIBJICHUI.

['eomerpuyeckue Gurypbl

. OMepUpOBaTh MOHATUSIMHU T€OMETPUUECKUX PUTYD;

. U3BJIEKaTh, HWHTEPIPETUPOBATL W  MpeoOpa3oBbIBaTh HMHPOPMALUIO O
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO HAa YepTexax;

. NPUMEHSTh TeoMeTpuueckue ¢GakThl Uil pelleHus 3ajad, B TOM YHUCIE,

MIPEANONAraloIMX HECKOJIBKO IIarOB PEUICHUS;
. (dbopMynpoBaTh B MPOCTEHIINX CIIydasX CBOMCTBA U MPU3HAKU PUTYD;



* JOKa3bIBATh TCOMCTPHUYCCKUC YTBCPKICHHA,

. BJIQJICTh CTAHIAPTHOM KJIaCCH(UKAIMEH ITOCKUX (QUTYP
B moBceTHeBHOM KU3HH U MIPU U3YYCHUH JIPYTUX TPEIMETOB:

. WCIIOJIh30BaTh CBOWCTBA TE€OMETPHUYECKMX (UTYyp IS PpEIIeHUs 3aj1ad
MPAKTUYECKOTO XapaKkTepa u 3a7a49 U3 CMEKHBIX TUCIUTLUINH.
OTHo1IEHUSA

OTIEpUPOBATH TOHATHUSIMHU: paBeHCTBO (uryp, paBHbIE (UTYpPBI, PABEHCTBO

TPEYTOJBbHUKOB, MAPAIIEIBHOCTh MNPAMBIX, IMEPIEHAUKYISPHOCTh MPSAMBIX, YIJIbI
MEKly IPSAMBIMH, NTEPIICHIUKYJIAP, HAKIOHHAS, IPOCKLIHNS,;
B noBceHEeBHOM )KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB!

. UCIIOJIb30BaTh OTHOIIGHMS JJIA PEIICHHUs 3aja4, BO3HUKAIOUIUX B peabHOM
JKU3HH.
N3mepenust 1 BEIYUCIICHUS

. OTIEPUPOBATh MPECTABICHUSIMHU O JUIUHE, TUIOIIAI1, 00hEME KaK BEIMUMHAMMU.

[Ipumensats Teopemy Iludaropa, ¢opmynsl mnomaau, oObEMa MpU  PELICHUU
MHOTOILIArOBBIX 3aJa4, B KOTOPbIX HE BCE JAHHBIE NPEJCTABICHbI SBHO, a TPeOYIOT
BbuncieHuit. OnepupoBath 0oJjiee IMUPOKUM KOJIMYECTBOM (POPMYJ JUIMHBI, IUIOIIA[IH,
00BbEMa, BBIUUCIATh XapaKTEPUCTUKN KOMOMHALMNA (QUTYD , BBIYUCISATH PACCTOSHUS MEXKIY
dburypamu, NpUMEHSATh TPUTOHOMETpUUYECKHe (OpMysnbl [UIsi BBIYMCICHUNA B Oosee
CJIOKHBIX CIIy4asX, IPOBOAUTH BEIYMCIIEHUS HA OCHOBE PABHOBEIUKOCTH;

. MIPOBOJIUTH MTPOCTHIE BEIYMCICHNS Ha 00ObEMHBIX Telax;

. dbopMynupOBaTh 3aladyd Ha BBIUYMCICHUE [JIMH, IUIOMIAAeH U OOBEMOB M
pelaTh Hx.
B noBcegHEeBHOM KU3HU U NPU U3YUYECHUU APYTUX NPEIMETOB!

. OPUMEHATH (GOPMYJIbl IPU BBIYUCICHUSIX B CMEXHBIX YUYE€OHBIX NpeIMeTax, B

OKPYKArOIIEH IEMCTBUTEILHOCTH.
I'eoMeTpuyueckue moCTpOEHUs

. N300paxkatb reomeTpuueckue QUIypbl MO TEKCTOBOMY U CHMBOJIBHOMY
ONMCAaHHUIO;

. cBOOOIHO ONEPUPOBATH UEPTEKHBIMU UHCTPYMEHTAMHU B HECIIOKHBIX CITydasiX,

. BBIIIOJIHATh IOCTPOEHUSI TPEYTrOJbHUKOB, IMPUMEHATH OTIEIbHBIE METOJIbI
MIOCTPOCHUM LUPKYJIEM M JIMHEMKOWM W NPOBOAUTH MNPOCTEHIINE HCCIECIOBAHUS 4YHUCIIA
peLIEHNH;

. n300paxaTh THUIOBBIE IUIOCKHE (GUTYpbl M OOBEMHBIE Tella C TOMOIIBIO

MPOCTEUIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX MPEIMETOB:
. OIIEHUBATh Pa3Mepbl peabHBIX 00BEKTOB OKPYXKaroIIero Mupa. B
MOBCEAHEBHOM XKW3HU U MPU U3YUCHUU JPYTUX NPEAMETOB:
PUMEHSITh CBOMCTBA IBUKEHUM U MPUMEHATh MOJ00MEe Il  TOCTPOCHUH U
BBIUMCJICHUH.
BekTopbl 1 KOOpAMHATHI HA MJIIOCKOCTH
. ONIEPUPOBATH MOHSATUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEIACHUE
BEKTOpa Ha YHCJIO, YTOJ MEXJIy BEKTOpaMH, CKaJsIPHOE NPOU3BEICHUE BEKTOPOB,
KOOpJMHATHI Ha TJIOCKOCTH, KOOPAWHATHI BEKTOPA,;
BBITIOJTHATE ISHCTBUS HaJl BEKTOpaMH (CI0KEHHUE, BRIYUTAHNUE,



YMHO)KEHHE Ha YHCIIO), BBIYUCIIATH CKAJISIPHOE TIPOU3BEICHUE, OTIPEIEIISATH B IPOCTEHIIINX
ClIydasix yroJl MeKJy BEeKTOpaMH, BBITIOIHATh Pa3IoKEHHE BEKTOpa Ha COCTABJISIONINE,
IPUMEHSTH MOJy4YeHHbIE 3HAaHUA B (PU3HKE, MOIH30BATHCS (POPMYIION BHIYUCICHUS
paccTOsHUS MEX]Ty TOUKaMH 110 U3BECTHBIM KOOPMHATAM, UCIIOJIb30BaTh YPAaBHEHUS
buryp 11 perieHus 3anay,

. MPUMEHSTh BEKTOPHI M KOOPAMHATHI IJISl PEIICHUSI TeOMETPUUECKUX 3a7ad Ha
BBIUMCJICHHUE JUIUH, YTJIOB.
B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MIPEIMETOB!

. UCIIOJIb30BaTh TOHATUS BEKTOPOB M KOOPAMHAT [UIsl PEIICHHs 3a7ad IIo
¢u3suke, reorpaduu u ApyruM yuyeOHBIM IpEeIMETaM.
Hcropus maTeMaTuKu

. XapaKTEPU30BaTh BKJIAJ BBIAAIONIMXCA MATEMATUKOB B Pa3BUTHE MAaTEMATUKHU U MUHBIX
Hay4YHBIX 00J1acTel;

. MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccuu

MeToapl MaTEMaTUKHU

. UCTIOJIb3YySl M3YYECHHBIE METO/bl, MPOBOAUTH JOKA3aTEJIbCTBO, BBINOIHATH
ONIPOBEP)KEHUE;

. BBIOMpATh M3YYEHHBIE METOJbl M MX KOMOWHALMM JUISl PELICHUS MAaTeMaTUYECKHUX
3ajad,

. UCIIOJB30BaTh MATEeMaTUUYECKUE 3HAHUS [ OIKUCAHUSL 3aKOHOMEPHOCTEW B
OKpY>Karollen IeUCTBUTEIbHOCTU U MPOU3BEJECHUSIX UCKYCCTBA;

. MIPUMEHSITh npocTeiime MpOrpaMMHbIE CpencTBa u AIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH MAaTCMATUYCCKHX 3aaa4.
MCTO,Z[BI MaTCMaTUuKH

. UCIIOJIb3YySl M3YYECHHBIE METO/bl, MPOBOAUTH JOKA3aTEJIbCTBO, BBIMOIHATH
OIIPOBEPKECHUE,;

. BBHIOMpaTh M3YYEHHBIE METOJBI M WX KOMOWHAIMM JUIS PEUIEHUS] MaTeMaTHYECKHX
3ajad,

. MCMOJIb30BaTh MaTEMaTUUYECKWE 3HAHUS JUIsl ONHMCAaHUS 3aKOHOMEPHOCTEM B
OKpY>Karolllel IeUCTBUTEIbHOCTU U MPOU3BEJAECHUSIX UCKYCCTBA;

. MIPUMEHSITh npocTeime MpOTrpaMMHbIE CpencTBa u AJIIEKTPOHHO-

KOMMYHHKAITMOHHBIC CUCTCMBI IIPHU PCHICHUN MAaTCMATHUYCCKHUX 3aaa4.



