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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma ob61mieoOpa3zoBaTenbHol yuebHoM auciumianael OOJ[.05 MaremaTtuka
npenanasHadeHa st uzydenuss marematuku B OI'BIIOY «PIIK» mo mpodeccun Oneparop
BSA3AJIbHO-IIBEHHOTO  00OpYZOBaHMS, peaju3ylolleM oO0pa30BaTeNbHYI0 IMPOTrPAMMY
cpenHero  oOmiero  oOpa3oBaHMsi B Tpelelax  OCHOBHOW  MpoQecCHOHAIbHOMN
obpazoBatenbHoit mporpammbel  CITO  (OITOIT CIIO) nHa ©6a3e OCHOBHOTO OOIIETro
00pa3oBaHMs MPHU MOATOTOBKE KBATU(PHUITUPOBAHHBIX PAO0UMX, CITYKAITUX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii DI'OC cpennero o6mero
o0pa3zoBaHms, TPEIBABIAEMBIX K CTPYKTYpPE, COJEPKAHUI0O M Ppe3yJbTaTaM OCBOCHUS
yueOHOW JUCHUIIMHBI MareMaTuka, W B COOTBETCTBHH C PexkoMeHIalusMu 10
OpraHM3allii TOJYYeHHs CpeaHero oO0mero o0pa3oBaHHS B Mpeaeliax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeaHETr0 NpodecCHOHANBbHOTrO o0pa3oBaHHMs Ha 0Oasze
OCHOBHOTO 00IIer0 00pa3oBaHWs C ydyeToM TpeOOBaHUI (enepantbHBIX TOCYAapCTBEHHBIX
o0Opa3oBaTeNbHBIX CTAHIAPTOB U TIOJTydaeMoii mpodeccumu.

Copepxanre mporpaMMbl MaTemaTHKa HaIlpaBICHO HA JOCTH)KCHHE CICTYIOIINX
LeJIeH:

* obOecneueHus C(HOPMUPOBAHHOCTH MIPEACTABICHHUI O COIUATBHBIX, KYIbTYPHBIX
1 UCTOPUYECKHX (DaKTOpax CTAHOBIICHUS MAaTEMATHKHU,

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

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

* obOecrieyeHust cPOPMUPOBAHHOCTU NPEACTABICHUNA O MaTeMaTHKE KaK YacTH
00IIeYeI0BEUECKON KYJIbTYpPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM
OMHCHIBATHh U U3yUYaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

B nmporpammy BKIIOUEHO COJEp)KaHUE, HaMpaBiICeHHOE Ha (OPMUPOBAHHE Y
00yJaromuxcsi KOMIETSHIINH, HeoOXoauMbIX 11 kadecTBeHHOro ocBoenus OITOIT CITO na
0a3ze OCHOBHOIO 00IIero o0pa3oBaHUs C IMOJYYEHHUEM CpPEIHEro oOIiero oOpa3oBaHUs —
IpOTPaMMBbI MMOJATOTOBKU KBATH(DUIIMPOBAaHHBIX pabouunx, ciyxkammx, ([IITKPC).

[Tporpamma MOKET MCTIOJIb30BAThCS IPYTHMH npohecCHOHATEHBIMU
00pa30BaTeNIbHBIMA  OPTaHU3AIMSAMH, PEATH3YIOIUMH  00pa30BaTENbHYIO POTPAMMY
cpemnero obmiero odpasoBanus B mpenenax ocBoeHuss ocHoBHou OIIOIT CIIO na Gaze
obmero oopazoBanus (I[TITKPC).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHTUTIJIAHBI
MATEMATHKA

Martematuka siBisieTcs (pyHIaMEHTaIbHOW 00111e00pa30BaTeIbHON MTUCHUIUIMHON CO
CIIOKHBIIMMCS YCTOWYUBBIM COJEpKAaHUEM M OOMIMMH TpPEOOBAHUSMU K TOJATOTOBKE
00yJaroImMXcs.

B OI'BIIOY «PIIK», peanuzyrorieM o0pa3oBaTe/ibHYIO MPOrpaMMy CpPeaHEro 0OIIero
oOpazoBanus B npenenax ocsoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHMs,
U3yYeHUE MATeMAaTHUKM 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
00beM © XapakTep MPaKTUYECKHX 3aHATHUH, BUIbI BHEAYJAUTOPHOM CaMOCTOSTEIHHOM
paboOThI O0yYArOIIIHXCH.

OO0mme 1en W3y4YeHUs MaTEeMaTUKA TPAIUIUOHHO PEATH3YIOTCS B YETHIPEX
HampaBJIeHUSX — oOOmiee mpeicTaBieHHEe o0 uaesXx W METOJaX MaTeMaTHKH,
WHTEJUICKTYyallbHOE Pa3BUTHE, OBJIAJICHUEC HEOOXOIUMBIMU KOHKPETHBIMH 3HAHHSIMH,
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, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro NMPUMEHEHUE K
pelIeHUI0 MaTeMaTHYECKUX 1 MPUKIIAIHBIX 3a]1a4,

- TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMATU3AIUI0 U PaCIIUPEHUE
CBelleHN O (QYHKIMAX, COBEPIICHCTBOBAHUE TpadUIECKUX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMH HJE€IMH M METOJAaMH MAaTEMaTHYECKOr0 aHajlin3a B 00BbEeME, MO3BOJSIOIIEM
WCCJIEIOBAaTh JJIEMEHTApHbIE (YHKIMM W peniaTh MPOCTEUIINE TeOMETPHUECKHE,
dbu3ndecKue u Ipyrue NpuKIaaHbIe 3a/1a4u,

- JIMHUSI YPAaBHEHUW W HEPABEHCTB, OCHOBAHHAs HA IMOCTPOCHUH M HCCIEAOBaHUU
MaTeMaTUYeCKUX MOJIEeH, TepeceKaromascs ¢ anreOpandeckoil W TEOPETHKO —
GYHKIIMOHATBPHOW JMHUSMH M BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHHE TEXHUKH
anreOpanyeckux MpeoOpa3oBaHUM IS pelIeHUs YpaBHEHUH, HEPABEHCTB M CHUCTEM;
dbopMUpOBaHUE CIIOCOOHOCTH CTPOUTh M HMCCIENOBAaTh MPOCTEHUIINE MaTEeMaTHUYECKUE
MOJIEIM TIpU  PEIICHWH MPUKIAAHBIX 3a7ad, 3aJad W3 CMEXKHBIX U CIeIHaIbHbIX
JTUCIIUILINH,

- TEOMETpUYeCKas JIMHHUSA, BKIIOYAIONIAs  HarJISHBIC  MPEJCTABICHHUS O
MPOCTPAHCTBEHHBIX (UTypax HM H3yYEeHHWE HUX CBOWUCTB, (OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, Pa3BUTUE CIIOCOOOB TI'E€OMETPUUYECKUX H3MEPEHHUIA,
KOOPJAMHATHOTO W BEKTOPHOTO METOAOB ISl PEIICHUS MATEMaTUYECKUX M TMPUKIIATHBIX
3aj1ad,

- CTOXAaCTUYECKasl JIMHUS, OCHOBAaHHAas HAa Pa3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEACTABICHUIN O BEPOATHOCTHO - CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIEro MUPA.

N3yuenue obmieoOpa3zoBaTeIbHON ydeOHON TUCIUMIIIMHEI MaTemMaThuka 3aBepIiaeTcs
MOABEJICHUEM WTOTOB B (OpMe »DK3aMeHa B paMKax MPOMEXYTOYHOM aTTeCTalluu
obyuaromuxcsi B mporecce ocBoeHus OIIOII CIIO ¢ mosrydyeHueM CpeaHero oOIero
obpaszosanus (ITITKPC).

MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILIAHE

YyeOHas nucuuiUimHa MaTemaTtuka sBISeTCS YYeOHBIM IMPEAMETOM 00S3aTeIbHON
npeaMeTHod ooOmactu  «Martematuka U uHpopmatuka» DOI'OC cpegHero oOriero
oOpa3zoBaHws.

B OI'BIIOY «PIIK», peanusytomeM o0pa3oBaTEIbHYIO IPOTpaMMy CPETHETO OOIETo
obpasoBanus B npenenax ocsoenus OITOIT CITO na 6a3e ocHOBHOTO 00111€TO 00pa30BaHMS,
ydeOHas nucnuIuinHa MaTeMaTuka u3ydaercs B 00Ieo0pa3oBaTeIbHOM IHKIIE y4eOHOTO
mwiana OITIOIT CITIO na 6a3ze ocHOBHOro 00mIero oOpa3oBaHMs C TOJYYCHHEM CPEIHETO
obmero oopazopanus (I[TITKPC).

YyeOHast aucuuIiiHa MaTemMaThKa BXOAWT B COCTaB 00X 0011e00pa3oBaTeIbHbIX
y4eOHBIX TUCIHUIUIAH, (OpPMHUpPYEMBIX W3 00s3aTeNbHBIX NpeAMeTHhIX obmacteir PI'OC
cpeanero oOmero ooOpaszoBanus, maa npodeccuir CIIO cooTBeTcTBYIOMIETO MPODOUIIS
npodhecCHOHAIBHOTO 00pa30BaHus.

PE3YJbTATHI OCBOEHUS YYEBHOM JUCIUILIUHBI
OcBoeHue coaepxkaHus y4eOHOM IUCHMIUIMHBI MareMatuka o0OecreuynuBaeT
JOCTH>KEHHE 00YYarOIUMHUCS CIEAYIOIINX PE3YIbTATOB!
JIMYHOCTHBIX



- c(hopMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE
HAyKH, CPEJICTBE MOJCIMPOBAHUS SBICHHUMN U MPOIIECCOB, 00 UIEIX U METO/IaX MAaTEMATUKH;

- MOHMMAHME 3HAYMMOCTH MATEMATHUKHU Uil HAYYHO — TEXHUYECKOrO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIIEHUS K MaTeMaTHUKE KaK K YaCTH OOIIEYEIIOBEUECKON KYIbTYPHI
yepes3 3HAKOMCTBO C HCTOPHUM Pa3BUTHS MATEMATHKH, 3BOJIIOLIMEN MATEMATUYECKUX UCH;

- pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKeHMUS,
QITOPUTMHYECKOW KYJIBTYpPbl, KPUTUYHOCTH MBIIUICHUSI HA ypOBHE, HEOOXOIMMOM IS
Oynymeld mpodecCHOHATBHOW  AESITENbHOCTH, Uil TPOJOJDKEHUS OOpa3oBaHUS W
caM000pa30BaHMUS;

- OBJAQJCHWE  MAaTEeMaTHYECKUMU 3HAHUSIMHU W yMEHUSMHU, HEOOXOJWMBIMH B
MIOBCEIHEBHON JKW3HU, [JII OCBOCHHUS CMEXKHBIX ECTECTBEHHOHAYYHbBIX JHUCLMUIUIMH U
JUCHUIUIMH TNPOo¢GEeCcCHOHANBHOTO LHMKIA, A1 TMOJy4eHHs o0pa3oBaHus B 00JacTsIX, HE
TpeOYIOLIMX YIITyOJIeHHOM MaTeMaTH4eCKO MOATrOTOBKH;

- TOTOBHOCTbh U CHOCOOHOCTH K 0Opa30BaHMIO, B TOM YHKCIE CaMOOOpa3oBaHUIO, Ha
NPOTSKEHUU BCEW JKU3HU, CO3HATENbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICTITHOM MpOo(dheCcCHOHATBFHON U 00IIECTBEHHOU e TEIbHOCTH;

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

- TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B
00pa3zoBaTenbHOM, OOIIECTBEHHO TOJIE3HOW, Y4YeOHO — MCCIIEeNOBAaTEIbCKON, MPOSKTHON H
JIPYTUX BUJIAX JEATEIbHOCTH;

- OTHOLIEHHE K MpodeCcCHOHATBHOU AESTENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B
pEelIeHUH JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX POOIIEM;

METanpeIMETHBIX:

- YMEHHUE CaMOCTOATENIBHO OINpPENEATh LEIH JAESITEIbHOCTA W COCTABJISThH ILJIAHBI
NEATEIIBHOCTH; CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh
NEATENIbHOCTh; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I AOCTHKEHUS MOCTABICHHBIX
Heseil U peaausaly IaHOB JIEATeIbHOCTH; BHIOUPATh YCIICIIHbIE CTPATEru B PA3IMUHbIX
CUTYaLUsIX;

- YMEHHE MPOAYKTUBHO OOIATHCS M B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NEATEeTbHOCTH, YYUTBHIBATh IMO3UIMHA JAPYTUX YYACTHUKOB JEATCTLHOCTH, 3(P(HEKTUBHO
paspemaTh KOH(GIUKTHI,

- BJIaJICHE HABBIKAMH MO3HABATEIHHOM, Y4€OHO — MCCIE0BATEIILCKON M MPOSKTHOMN
NEeSATEeTbHOCTH, HABBIKAMH pa3pelieHuss MmpoOJieM, CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHCKY METOJIOB pELICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO
Pa3IMYHBIX METOAOB NTO3HAHUS,

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOATENbHONM UWH(MOPMAIMOHHO —
MIO3HABATEJIbHON JEATENbHOCTH, BKJIOYas YMEHHE OPUEHTUPOBATHCA B Pa3IMYHBIX
UCTOYHUKAX MH(GOpMAIMM, KPUTUYECKH OLEHHUBATh W HHTEPIPETHPOBATH HH(POPMAILIHIO,
MOJIYYaeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOKO
TOYKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEACTBA,;



- BJIQJICHUE HABBIKAMH IO3HABATEJIbHOM PEQUIEKCHMM KaK OCO3HAHMS COBEpLIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3yNbTATOB M OCHOBAHWM, I'DAHMI] CBOETO
3HAHUS U HE3HAHHUs, HOBBIX ITI03HABATENBHBIX 337a4 U CPEACTB UX JOCTHKCHMUS,

- IeJIEyCTPEMIICHHOCTh B TOWCKAX W TMPUHSATHH pPEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy U TapMOHMIO MHPA;

MIPEAMETHBIX:

- c(hopMHUPOBAHHOCTD MPEACTABIECHUI O MaTeMaTUKE KaK YaCTH MHUPOBOM KYJIbTYPHI U
O MecTe MaTeMaTUKd B COBPEMEHHOW LMBWIM3ALMK, O Crmoco0ax OmucaHusi Ha
MAaTEeMaTHYECKOM SI3bIKE SIBJIEHUN PEAJIbHOIO MUPA;

- c(OpPMUPOBAHHOCTb MPEACTABICHUI O MAaTEMaTUYECKUX MOHATHUAX Kak o
BOKHEHIINX MATEMaTUYECKUX MOJEIAX, IO3BOJISIOIIMX ONMCHIBATHD M H3y4aTh pPAa3HBIC
IIPOLIECCHl U SIBJICHUS, IIOHMMAaHHME BO3MOXHOCTH aKCHOMAaTUYECKOIO IOCTPOCHHUS
MaTEMaTU4YECKUX TEOPUH;

- BIIQJCHUE METOJAaMM JOKAa3aTeJbCTB W aAJITOPUTMOB pEUICHUSA, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

- BJIAJICHWE CTAHJIAPTHBIMU NPUEMAMHU PELICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM W HEPABEHCTB, UX CUCTEM,;
WCIIOJIb30BaHME TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHUCJIE I INOWUCKA IYTH
pelIeHns U WLTIOCTPALMY PELICHUS YPABHEHUM U HEPABEHCTB;

- ¢(hOpMHPOBAHHOCTh MPEICTABICHUI OO0 OCHOBHBIX MOHSITHSIX MaTEMaTHYECKOTO
aHallM3a W WX CBOICTBaX, BJaJlCHUE YMEHHEM XapaKTepHU30BaTh MOBEACHUE (YHKIUH,
VICITOJIB30BAHUE NIOJYYCHHBIX 3HAHUMU JUIsl ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

- BJIQ/ICHUE OCHOBHBIMM IOHSTHUSIMHM O IJIOCKMX M MPOCTPAHCTBEHHBIX (PUrypax, ux
OCHOBHBIX CBOWCTBAaX; C(pOPMUPOBAHHOCTh YMEHHUS pPacllO3HABATh HA YEPTEXKAX, MOJAEIAX U
B PpEaJbHOM MHUpPE TIeOMeTpUuUecKkue (QUrypbl; MPUMEHEHUE W3YUYEHHBIX CBOMCTB
reoMeTpuyeckux ¢uryp u Gopmyn A pelieHds TeOMETPUYECKUX 3aJad U 3a4ad ¢
IIPAKTUYECKUM COIECPIKAHUEM;

- c(popMHpPOBAaHHOCTh NPEJACTABICHUM O TNpoLeccax U SBJICHUAX, HMEIOLIUX
BEPOSITHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATLHOM MHpE, 00
OCHOBHBIX ITOHATHSAX JIEMEHTAPHON TEOPUU BEPOSTHOCTEN; YMEHNE HAXOINUTh U OLICHUBATH
BEPOATHOCTH HACTYIUICHHSI COOBITUNA B MPOCTEHIINX MPAKTUYECKUX CUTYAIUsX U OCHOBHbBIE
XapaKTEPUCTUKH CIIy4alHbIX BEJIUYMH,

- BJQJCHUE HABBIKAMM MCIIOJIb30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm IIpU
peleHnn 3aaad.



O0bemM yueOHOM IMCUMILIMHBI M BUABI Y4eOHO#l padoThI

Buabl yueOHOM padoThl

Oo0BeM 4acoB

MaxkcruMaibHas yueOHast Harpy3ka (BCero) 427
OO0s13aTeIbHAs ayIMTOpHAs yueOHast Harpy3ka (Bcero) 285
B ToMm uucie:

MPAKTHYECKUE 3aHSATUS 122
KOHTPOJIbHBIE pa0OTHI

CamocTosiTenbHas paboTta o0yJaronuxcs (BCero) 142

[TpomexyTouHas aTTectanus B (popmMe MUCbMEHHOTO
HK3aMeHa




TEMATUYECKHWH IIJIAH C OCHOBHBIMUM BUJIAMU YUEBHOM JEATEJbHOCTU OBYYAIOIIUXCA U

COJIEP)KAHUE YYEFHOM JUCHUILIUHBI MATEMATHKA

HanmenoBaHue O0bem
Conepxanue y4e0HOro MaTepuasia, CaMmoCTosiTeIbHAsA padoTa 00y4arouuxcst
pa3aesioB H TeM 4acoB
Tema 1 . BBenenne Conep:xxanue yueOHOro MmaTepuajia 4
Martemartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSIX U
MPaKTUYECKOM AesTeNbHOCTU. L{enu v 3aaaun n3yyeHuss MaTeMaTUKU PU OCBOEHUU
npodeccuii CITO u cnenmansHoctei CIT10.
CamocTosiTesibHAasi padoTa 00y4arOIMXCs 2
ITonroroBka pedepara «Ponap MaremaTuku B Bameit npodeccun»
XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH 00y4daronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)
O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HayKe, TEXHUKE, IKOHOMUKE, HHOPMAITMOHHBIX
TEXHOJIOTHSIX U MTPAKTUYECKON JAESTENbHOCTH.
O3HakOMJICHHE C LEISAMH U 33Jja4aMi U3YYeHHsI MaTeMaTUKU IPU OCBOCHUU TIpodeccuit
CIIO u cnemmanbHocTer CI10
Tema 2. PazBurtue Coaep:xxanue yueOHOro MmaTepuajia 12
NMOHATHS 0 YHCJIe [enble u panuoHanpHble yKcia. JlelicTBuTenbHble yncia. [IpubamkeHHble BBIYUCIICHUS.
Kommekcupie uncna. KontponbHas pabota «Pa3BuTue MOHATUS O YUCTIE.
CamocTosiTesibHAasi padoTa 00y4ar0IIMXCs 6
IToaroroBka pedepara «HemnpepsIBHBIC APOOH»
XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITeJILHOCTH 00y4aronierocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)
Brinmonnenne apudmernyeckux eWCTBUN HaJ YMCIaMH, COUYETask YCTHbIC U MUCbMEHHbBIE
npuembl. HaxoxkaeHne npUOMMKEHHBIX 3HAYEHUH BENIMYUMH U TOTPEIIHOCTEH
BBIUUCIICHUH (a0COIOTHOW U OTHOCUTENLHOW), CPABHEHUE YNCIIOBBIX BBIPAYKCHHIA.
HaxoxaeHnue ommboK B mpeoOpa30BaHMUsIX U BEIUMCICHUSIX .
Tema 3. KopHu, cremenn Conep:xanue y4eOHOro Mmarepuasa 30

U JIorapu@maml.

Kophu u crenenu. Kopau HaTypallbHOM CTENEHU U3 YUCIA U UX CBOMCcTBa. CTeneHu ¢
palMOHAJIBHBIMU [TOKA3aTEJSIMU, UX CBOMCTBA. CTENEHH ¢ NEHCTBUTEIbHBIMU I1IOKa3aTe-




nsamMu. CBOMCTBA CTENIEHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudwm. Jlorapudm uncna. OCHOBHOE JIOTapuPMUUECKOE TOKIAECTBO. JlecaTuUHbIE U
HaTypasbHble Torapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. Ilepexon k HoBoMy
OCHOBAHHIO.

[IpeoOpa3oBanue anredpandeckux BoipaxkeHuil. [[peoOpa3zoBaHue panoHaIbHbIX, UP-
paloHaIbHBIX, CTENIEHHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUUECKUX BbIPAKCHHIM.
[IpakTnueckue 3aHsITHS.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOTHEHNE pacyeTOB € paIuKaIaMHu.

Pemenne nppanroHaibHbIX ypaBHeHHM. HaxoK1eHne 3HaUYE€HN CTENIEHEN ¢ PallOHaJIb-
HbIMHU NoKazatensiMu. CpaBHeHue cteneHei. [Ipeobpa3oBanus BeIpaXXeHUi, coeprKaiux
cTeneHu. Penienune nokas3areabHbIX ypaBHEHUM.

Pemenue npuknaaHbIx 3a1ad.

HaxoxneHue 3HaueHuil Joraprdma 1o npou3BoibHOMY ocHOBaHMIO. [lepexon oT ogHOoro
OCHOBaHUS K Apyromy. Beruncinenue u cpapHenue gorapudmos. JlorapupmupoBanue u
[OTCHIIMPOBAHNE BBIPAKCHU.

[TpuOnmkeHHbIe BBIYUCIICHUS U PELICHHs] IPUKIIAAHbBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHenuil. Kontponbnas padora «KopHu, ctenenu u
Jorapu@msI».

CamocrosiTesibHasi padoTa 00y4aroIMXcs

[ToaroToBka pedepara «lIpuMeHEeHNE CIOKHBIX MPOIIEHTOB B 9KOHOMHYECKHX PaCYeTax>».
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XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH o0y4aomerocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

O3HaKOMIIEHHE C NTOHATUEM KOPHS N-ii CTENEHU, CBOMCTBAMHU PaJMKAJIOB U IIPABUIIAMU
CpaBHEHUS KOPHEU.

@opMyIMPOBAaHUE ONPEIEICHUS KOPHS U CBOMCTB KOpPHEW. BrlunciieHue u cpaBHEHNE
KOpHEH, BBIIOJIHEHUE IPUKUAKY 3HaueHUs KopHs. [IpeoOpa3zoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPDOKEHUH, COACPKAIINUX PaTUKATIBL.

Brinmonnenue pacuetoB o GopmynaM, COIEpKalUM pagruKaibl, OCYIIECTBIIA
HE0OXO0UMBIE MTOICTAHOBKHU U npeoOpazoBanus. OnpeaeneHue paBHOCHIBHOCTH
BBIPAKEHUH C paJuKaiamu. Perenne nppanOHAIBHBIX YPABHEHHM.




O3HaKOMJIEHHE C IOHSTUEM CTEIIEHU C JICHUCTBUTEIIbHBIM MOKA3aTEIEM.

HaxosxieHre 3HaueHuil CTEeNeH!, UCTIONb3Ysl MPU HEOOXOAMMOCTH UHCTPYMEHTAIbHbBIC
CpeAcTBa.

3anucbIBaHUE KOPHS N-i CTENIEHH B BUJIE CTETIEHH C APOOHBIM MOKa3aTeneM U Ha000pOT.
DopMyIMPOBAHUE CBOMCTB CTENECHEN. BhIuncCieHne CTENeHeN ¢ paiuOHAIbHBIM
II0KA3aTeJIEM, BBIIIOJIHEHUE IPUKUIKY 3HAYCHUS CTENICHH, CPABHEHUE CTEIICHEMN.
[IpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPAKECHHM, COIEPIKALIUX CTENICHH, TPUMEHSIS
CBONMCTBA. PenieHne nokasarenbHbIX YPaBHEHHN.

O3HakoOMIIEHHE C IPUMEHEHUEM KOPHEN U CTENEHEN NPH BBIYMCICHUH CPEHUX, IEJICHUN
OTpE3Ka B «30JI0TOM CEUYECHHM». PelieHne npukIIaJHbIX 3a]1a4 Ha CIO0KHbIE MPOLEHTHI

Tema 4. IIpsimbie u
IIOCKOCTH B
NMPOCTPAHCTBE.

Coaep:xxaHue yueOHOro MaTepuaJia
B3anmHoe pacnonioxkeHne IByX IpsIMBIX B IPOCTpaHCTBE. [lapamienbHOCTh IpsIMON 1
mockoctu. [TapannensHOCTh mockocTel. [leprneHIuKyIsIpHOCTh NPSIMOM U TIJIOCKOCTH.
[TeprieHaAuKyIsAp ¥ HAKIOHHAA. YTOJ MEXY NPSIMOU U THIOCKOCTBIO. JIBYTrpaHHbINA YT OJI.
VYron Mexay miI0CKOCTAMU. [lepnenauKyasspHOCTh ABYX MIOCKOCTEHN.
['eomeTpuyeckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaIeNIbHbINA IEPEHOC, CAMMETPUS
OTHOCHUTEJIBHO TIJIOCKOCTH.
[TapannensHOE MpoekTupoBanue. [nomanps opToroHabHON TpoekIuu. M300paxenue
MPOCTPAHCTBEHHBIX (QUTYP.
[IpakTHueckue 3aHATHS.
[Ipu3Hakyu B3aMMHOTO PaCIOIOKEHHS MPSAMBIX. YTOJ MEXKY NpAMbIMU. B3auMHoe
PACIIOJIOKEHUE IPSAMBIX U IUIOCKOCTEN. IIepneHanKyIsp 1 HaKJIOHHAsS K INIOCKOCTH. YTOJ
MEXK]1y IPSIMOM U IIJIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PaCIO0KEHUU MIPSMON U
IJIOCKOCTU. Teopema o Tpex MepreHIUKYIISIpax.
[Ipu3Haku U CBOMCTBA NapaJIEAbHbBIX U NEPHEHANKYISPHBIX INIOCKOCTEM.
PaccTostHue OT TOUKM 10 IITOCKOCTH, OT IPSMOM IO MIIOCKOCTH, PACCTOSIHUE MEKITY
MJIOCKOCTSIMU, MEXK]TY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXIY TIPOU3BOJIbHBIMU (PUTYypaMU
B IIPOCTPAHCTBE.
[TapannenbHOE NPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa o IIomaan OpTOrOHaIbHON
MIPOEKITMU MHOTOYTOJIbHUKA. B3auMHOE pacronoxeHne mpoCTPaHCTBEHHBIX Quryp.

24
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KonTtposbHas pabota «lIpsiMble U MIOCKOCTH B IPOCTPAHCTBEY.

CamocrosiTesibHasi padoTa 00y4aroImMXxcs
[TonroroBka pedepara «llapannenbHoe NPOSKTUPOBAHUE
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XapakTepucTHKa OCHOBHBIX BH/IOB JIeSITEILHOCTH 00y4aromerocsi (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIA)

dopmyIUpOBKa U IPUBEICHUE JIOKA3aTEILCTB MPU3HAKOB B3aUMHOTO PACIIOIOKEHUS
HPSMBIX M IJIOCKOCTEH. Pacro3HaBaHue Ha yepTekax U MOJIEISIX Pa3IMUHBIX CIy4YacB
B3aHMHOTO PACIIOJIOKEHHS MPSAMBIX U TUIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHHIA.
dopmysMpoBaHue ONpeECICHH, TPU3HAKOB M CBOMCTB MapaslIeIbHbIX U
HEePIEHANKYJIIPHBIX IIOCKOCTEH, IBYTPAHHBIX M IMHEWHBIX YTJIOB.

BrInoHeHUe MOCTPOCHUS YIIIOB MEX/1y MPSAMBIMH, IPSIMOMN U IJIOCKOCTBIO, MEXTY
TUIOCKOCTSIMU T10 OITUCAHHUIO U PACTIO3HABAHUE UX HA MOJICIIAX.

[TpuMeHeHre PU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSAMBIX M TUIOCKOCTEH NP PEIICHUH
3ajad.

N300paxkeHre Ha PUCYHKaX ¥ KOHCTPYHPOBAHUE Ha MOJICIISAX TIEPIICHANKYIISPOB U
HAKJIOHHBIX K IJIOCKOCTH, MPSMBIX, TTapalUIeIbHBIX TNIOCKOCTEH, YIIIOB MEXTY IMPSMOH U
TUIOCKOCTBIO U 0OOCHOBaHUE IMTOCTPOCHHUSI.

Pemenwne 3a1a4 Ha BEIYHCIICHHE T€OMETPUYCCKIX BerunH. ONMCHIBAHUE PACCTOSIHHS OT
TOYKH JI0 IJIOCKOCTH, OT MPSMOH JI0 TUNTIOCKOCTH, MEXKTY IIJIOCKOCTSMH, MEX]TY
CKPELIUBAIOIIUMUCS MPSMBIMHU, MEX/Ty POU3BOJIBHBIMH (DUTYpaMH B IPOCTPAHCTBE.
dopmysMpoBaHue U J0Ka3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSX (TeopeM
CYIIIECTBOBaHMsI, CBOMCTBA).

N300pakeHne Ha YepTexax U MOJCISAX PACCTOSHUS M 00OOCHOBAHUE CBOMX CYXICHUH.
OmnpenencHre U BBIYUCICHUE PACCTOSIHUH B TpocTpaHcTBe. [IpuMenenue Gopmyi u
TEOPEM IJIAHUMETPHUU JIJIS PEIICHUS 3a/1a4.

O3HaKOMJICHHE C TIOHATHEM MapajlIeIbHOTO MPOSKTUPOBAHUS U €TI0 CBOHCTBAMH.
dopmyaupoBaHUE TEOPEMBI O IIOMIAH OPTOTOHAIBHOM MPOCSKITUH MHOTOYTOJIbHHKA.
[TpumeHeHrne Teopuu Il 00OCHOBAHUS TIOCTPOCHUH M BBIYUCIICHUH. APTryMEHTHPOBAaHNE
CBOMX CYXKJCHHI O B3aHMHOM PaCIOJIOKEHUH IPOCTPAHCTBEHHBIX QUTYD
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Tema 5. KomOunaTopuxa

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.

[IpakTHueCckue 3aHITHS.

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»
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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,
epecTaHOBKaMU M popMyJiaMu J1J1sl UX BblunciaeHus. 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. Koopaunatel 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

22
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3a7ad4.

[TpakTUueckue 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»
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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

OCHOBHBIE TOHATHSI.

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

OcHOBHEIE TPUTOHOMCTPHUUICCKUC TOKICCTBA.

35
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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.
[IpakTHyeckue 3aHsTHS.

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 MHOXKUATEIHN, 3aMEHBI IIEPEMEHHOM) 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
rpagpuxku

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 IKCcTpemyma. [ padudeckas narepnperanus. [Ipumeps
(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»

12

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 00J1acTi 3HaueHni GyHKIuU. 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.
MHororpaHHuKH u
KpYyIJIbIe TeJ1a

Conepxanue y4eO0HOro MmarepuaJjia

MHOrorpaHHUKH.

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 BPAILLCHUS.

Hunuuap v koHyc. YceueHHbld kKoHyc. OCHOBaHMeE, BbICOTA, OOKOBast MOBEPXHOCTh, 00-

30

17



pasyroias, pazseprka. OceBble CEUEHUS U CEUEHMU S, MapaJuiesIbHbIE OCHOBAHMUIO.

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

N3mepenus B reomeTpuu.

O6bvem u ero uzmepenue. MarterpansHas hopmyna oobeMma.

®opmynsl 06beMa Ky0Oa, IpSIMOYTOJIbHOTO Mapajlieienunea, IPU3Mbl, HIUIUHAPA.
®opmynsl 06beMa paMubl U KoHyca. @opMysibl IIIOIIA M 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. CUMMeETpUs Tel
BpaIlIleHUs] 1 MHOTOTPAaHHUKOB. Briuncienue mionianei 1 00beMoB.

KonTponbHas pabota «MHOTOTpaHHUKHU M KPYTIIBIE TEIa».

CamocTosiTesibHAasi padoTa 00y4arOIIMXCs
[ToaroroBka pedepara «lIpaBuibHbBIE ¥ TOTYNPABHIbHBIE MHOTOTPAHHUKHI

15

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 BBIYHMCIICHUS TUIOIIA U TOBEPXHOCTH cephl. Pemenue 3amnau
Ha BBIYMCIICHHUE IUIOAJEN TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEI

Tema 10. Hauaaa
MATEMATHYECKOr0
aHAJIM3A.

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: MEXaHUYECKHAN U TEOMETPUUYECKUN 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»
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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 18
ero npuMeHenue [lepBooOpa3nast u unTerpai. [lpuMenenre onpeaeneHHOro HHTErpaia Juisi HAXOXKACHUS
iouiau KpuBoirHeiHoi Tpaneuuu. ®opmyna Hetotona—Jleitonuna. [Ipumepst mpu-
MEHEHUS MHTETpajia B PU3MUKE U TEOMETPHUHU.
[IpakTueckue 3aHsITHS.
Nurerpan u nepBoobpasznas. Teopema HeroTtona—IJleitOnuia. [Ipumenenue naterpana K
BBIUHCIICHUIO (PU3NYECKUX BEMMYHH U Tuiomianeid. Konrponbsnas padora «HTerpan u ero
IIPUMEHEHUE»
CamocTosiTesibHAasi padboTa 00y4arOIMXCs 9
[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 16

TEOPUU BEPOSATHOCTEH U
MaTeMaTH4YeCKOoi
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 8
[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 u Conep:xanue y4eOHOro Mmarepuasa 24

HEepaBeHCTBA.

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.

IIpukiagHbie 3a1a4u.
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[IpruMeHeHne MaTeMaTUYECKUX METOJIOB JUUISl PEUIEHUS COAEPKATENbHBIX 3a7a4 U3 pas3-
JUYHBIX 00JaCTel HAYKH U MPAKTUKHU.

WNHTtepniperanus pe3ynbTaTa, y4eT peajlbHbIX OTPAHUYEHNN.

[IpakTueckue 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.

12

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.

Hcnonb3oBanne 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

OcBoenue nporpaMmbl y4eOHON TUCHMIUIMHBI MaTeMaThka NpoBOJUTCS B KaOMHETE
marematukn OI'BIIOY «PIIK», peanusyromieM o0pa30BaTelbHYI0 MNPOrpPaMMy CPEIHETO
obmero ob6pazoanusi B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMs, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEeUNUTh CBOOOJHBIM JOCTYI B
NuTepHeT BO BpeMs y4eOHOTO 3aHATHSA W B TMEPUOJ BHE YYEOHOU JEATEITHLHOCTH
oOydJaronuxcs.

[Tomemenue KaOuHETa  YJOBJIETBOPSIET  TpeOOBaHUIM CanurtapHo -
MUAEMHUOJIOTUYECKUX TPaBWJI U HOPMATUBOB U OCHAILIEHO THUIOBBIM O0OpYJAOBAHHEM,
yKa3aHHBIM B HACTOSIIIMX TPEeOOBaHUSAX, B TOM YHCIIE CIEHHMAIM3UPOBAHHON YyueOHOMI
MeOeNbIo U CpeACTBAMU 00YUYEHUsl, JOCTATOYHBIMHU JIJIsl BHITIOJIHEHUS TPEOOBAaHUN K YPOBHIO
MOJATOTOBKU O0YyYarOIINXCS.

B kaOuHere umeeTcss MyJIbTUMEIUHHOE OOOpYIOBaHUE, MOCPEACTBOM KOTOPOIO
YYaCTHUKU 00pa30BaTEIBHOTO MPOIECCa MOTYT MPOCMATPUBATh BU3YyaIbHYIO HHPOPMAIIUIO
0 MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIlMU, BUIEOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B coctaB yueOHO — METOIUYECKOTO M MAaTepUATLHO — TEXHUYECKOTO 00ECTIeUeHUS
porpamMmbl Y4eOHOU AUCITUTUTHHBI MaTeMaTrka BXOIST:

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

- ”TH(POPMAITMOHHO — KOMMYHUKATHBHBIE CPEJICTRA,;

- SKpPaHHO — 3BYKOBbIE TTOCOOUS;

- OubnoTeuHbI HOHI.

B Oubnuoreunbiii GoHI BXOAAT y4eOHHKHU, YUEOHO — METOJIUYECKHE KOMILICKTHI,
o0ecreurBaroe OCBOEHUE yueOHOM NUCHMIUIMHBI MartemaTuka, peKOMEHJI0BAHHbIE WM
nonyiieHHbie g ucnosibzoBanus B OI'BIIOY «PIIK», peanusyromem o0pa3oBaTeIbHYIO
nporpaMmy cpenHero obdmero obpazoanusi B mnpenenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00111ero 00pa3oBaHus.

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

B mpoimecce ocBoeHMsT NporpaMmbl  y4eOHOW — JUCHUIUIMHBI ~ MaremaTuka
oOydJaroruecss UMEIOT BO3MOXKHOCTh JOCTYIa K AJIEKTPOHHBIM y4€OHBIM MaTepuajgam IIo
MaTeMaTHKEe, MMEIOIIUECs B CBOOOJHOM JIOCTyNe B cucTeMe VHTepHEeT (RJIeKTpOHHBIS
KHUTH, IPAaKTUKYMBI, TeCThI, Matepuaisl EI'D u np.).
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I[Inanupyemblie pe3yabTAThl 0CBOEHHS 00y4aAIOMIMMUCSH POrPpaMMbl
001eo0pa3oBaTe/IbHON yueOHOM TUCHMILIMHBI MaTemaTuka

O0yyaromuiicss HAY4YUTCH
DneMEeHThI TEOPUU MHOKECTB U MATEMATHUYECKOU JIOTUKH

. onepupoBaTh Ha 0a30BOM YypOBHE IMOHATHSMU: MHOXECTBO, 3JIEMEHT
MHOK€CTBA, MOJIMHOKECTBO, TPUHAIJICKHOCTD;

. 3a71aBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

. HaXOJUTh TepecedeHnue, oObeAMHEHUE, TMOJAMHOXKECTBO B MPOCTEHIIMX
CUTYyalUsIX;

. onepupoBaTh Ha 0A30BOM YpPOBHE MOHATHUSIMU: OMNPENEIICHHE, aKCUOMa,
Teopema, J0Ka3aTeybCTBO;

. MPUBOJAUTH TMPUMEPBl W KOHTPHPUMEPHI ISl TMOATBEPKAECHUS CBOUX
BBICKA3bIBaHUM.
B noBceaHEeBHOM KU3HU U IPU U3YUECHUU JPYTUX MPEIMETOB:

. UCIIOJIB30BaTh Tpaduyeckoe MIpeACTaBI€HUE MHOXECTB [IJIsi OIMHCAHUS
peabHBIX MPOLIECCOB U ABJICHUM TMPHU PEUISHUU 3a7a4 APYTUX YICOHBIX MPEIMETOB.

Yucna

. OnepupoBaTh Ha 0A30BOM YPOBHE MOHSITUSIMU. HATYPaJIbHOE YHCIIO, IIEJI0e

YKCJI0, OOBIKHOBEHHAs APOOb, NecATUYHAsl ApOoOb, CMelIaHHas Jpo0b, pallMOHAIBHOE
YHCII0, apU(PMETHUECKUN KBaIPATHBIN KOPEHb;

. MCIMOJIb30BaTh CBOWCTBA YMCEJI M MNpaBWIa JCHUCTBUN IPU BBINOJHEHUU
BBIYHMCJICHHUH,

. BBIMOJIHATh OKPYIJIEHHE pALMOHAJIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIAMH;

* OLICHMBATh 3HAYCHUE KBAJIPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LEJOTO YUCIIA;

* pAacmo3HaBaTh PallMOHAIBHBIE U UPPALIMOHATIBLHBIC YHUCIIA,

* CpaBHMBATH YHUCJA.

B noBceaHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX MPEIMETOB:

* OILICHUBATh PE3YyJIbTAThl BHIYMCICHUI MPU PEIICHUN MPAKTUYECKUX 3a]1a4;

* BBINOJHATH CPABHEHUE YHUCEN B PEATIbHBIX CUTYAIUSIX;

* COCTaBJISITh YMCJIOBBIE BBIPAXKCHUS TPU PEIICHUU MPAKTUUECKUX 3aJa4 U
3a/1a4 U3 APYrUuX Y4eOHBIX MPEIMETOB.

ToxnecTBEHHbIE TPEOOPA30OBAHUS

* BBHINIOJIHATH HECIOXKHBIC TPEoOpa3oBaHUs ISl BBIYUCICHHUS 3HAYCHUN
YUCJIOBBIX BBIPAKEHUM, COACPKAIIUX CTENEHU C HATYPAIbHBIM ITOKA3aTENEM, CTEIIEHU
C LEJIBIM OTPULIATEIIbHBIM MIOKA3aTENIEM;

* BBINOJHATH HECJIOXKHBIE MPEOOpPa30BaHUS LEJbIX BBIPAXKEHUN: PaCKPHIBATh
CKOOKH, TPUBOIUTH MOJOOHEIE ClIaraeMEbIe;

* HCIOJb30BaTh (OPMYJIBI COKPAIICHHOIO YMHOXEHHUs (KBaapaT CyMMBbl,
KBaJpaT Pa3sHOCTH, PA3HOCTh KBAAPATOB) IS YIPOIIECHUS BBIYUCICHUN 3HAYCHHN
BBIPAKEHUM;

* BBINOJHATH HECJOXKHBIC MpeoOpa3oBaHusl IPOOHO-TUHEUHBIX BBIPAKECHUM U
BBIPAKEHUH C KBAIPATHBIMU KOPHSIMH.

B noBceHEBHOM KU3HU U IPU U3YUECHUU JPYTUX MPEIMETOB:
. MMOHUMATh CMBICJI 3aIMCH YKCJIa B CTAHAAPTHOM BUJIE;



. ornepupoBaTh Ha 0a30BOM YypOBHE IOHSATHEM «CTaHIApTHas 3aluCh
qucia».
VYpaBHEHUS U HEPABEHCTBA

. ornepupoBaTh Ha 0a30BOM YpPOBHE TMOHSTHUSIMHU. PaBEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHUE, KOPEHb YypaBHEHMS, pEIICHUE ypaBHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHIE HEPABCHCTBA,

. MPOBEPSITH CIPABEIIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB,;

. pelIaTh JMHEWHBIE HEPABEHCTBA U HECIIOKHbBIC HEPABEHCTBA, CBOIAIINECS
K JIMHEHHBIM;

. pelIaTh CUCTEMbI HECIIOXKHBIX JUHEUHBIX YPABHEHUM, HEPABEHCTB,;

. MPOBEPSTh, SIBIAECTCA JIM JAHHOE YHUCIO PEIICHUEM YpPaBHECHUS
(HepaBeHCTBA);

. pemarh KBaApaTHbIE ypaBHEHHS 10 GopMyse KOpHEH KBaJpaTHOTO
ypaBHEHUS,

. n300pa)kaTh pelIeHrs HEPABEHCTB M MX CUCTEM Ha YMCJIOBOM MPSIMOiA;

. peniaTh rnoka3arejibHbIe U JIOTapu(PpMUUECKUE YpaBHEHUSI 1 HEPABEHCTRA,

. pelIaTh TPUrOHOMETPUUECKUE YPABHECHMUS:

. pelIaTh uppauOHAIbHBIC YPABHEHUS.
B noBcegHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX MPEIMETOB:

. COCTaBJISITh U PEIIaTh YPAaBHEHUS MPU PEIICHUU 33]1a4, BOSHUKAIOIIUX B
JIPYTUX Y9eOHBIX MpeaMeTaX.
OyHKIMH

. HAXOJUTh 3HAUYCHUE (DYHKITMH TI0 3aTAHHOMY 3HAYEHUIO apTYMEHTA;

. HAaXOJUTh 3HAYCHHWE apryMeHTa 1O 3aJaHHOMY 3HAYCHHIO (YHKIMH B
HECJIOKHBIX CUTyalUsX;

. OIPEAEIATH MOJOKEHUE TOYKH 0 €€ KOOpAWHATAM, KOOPAUHATHI TOUKHU
10 €€ MOJOXKEHUIO Ha KOOPAUHATHOM TJIOCKOCTH,

. no rpaduky HaXoIUTh OO0JACTh OMPEACNICHHS, MHOXXECTBO 3HAYCHMHI,

HyTU (QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, TMPOMEKYTKH BO3pACTaHHUS W
yObIBaHUs, HAMOOJIbIIIEe U HAUMEHbBIIIee 3HAaUCHUS (PYHKIINH;

. CTPOUTH TpaduK PyHKIINH,

. OTpENENATh 3HAYCHHWS KOOPAWHAT TOYKH TIepecedeHus TpaduKoB
GyHKIUH,;

. omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSIMH. TOCIEIOBATEIBHOCTS,
apupMeTHdecKas Mporpeccusi, TeOMETPUIECKas TPOTPECCHs;

. pemarh 3a7a4i Ha TMPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh MOJTY4YeH

HEMOCPEACTBEHHBIM MOACUYETOM 0€3 MpUMEeHEeHUs (popMy.
B nmoBceaHEeBHOM KU3HU U NIPU U3yYEHUU JIPYTUX MIPEIMETOB!

. UCIIONIb30BaTh TpaUKU peasbHBIX MPOLECCOB M 3aBUCUMOCTEH IS
OIpeIeNIeHNs] MX CBOWCTB (HAMOONbIIME W HAUMEHBIINE 3HAYCHHS, MPOMEKYTKH
BO3pacTaHMs U yObIBaHMs, OOJACTH IMOJIOKUTEIBHBIX U OTPULATENFHBIX 3HAYCHUN U
T.IL.);

. UCMOJIb30BaTh CBOMCTBAa (YHKIMU M ee TpaduK MpH PElICHUH 33734 U3
APYTUX y4eOHbIX IPEAMETOB.

CraTtHcTuKa ¥ TEOpUs BEPOSITHOCTEN
. UMETb IMPEJICTABIEHHE O CTATUCTUYECKUX XaPaKTEPUCTHKAX, BEPOSITHOCTH



CIIy4aiiHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

. pemaTh mpocTeiime KOMOMHATOPHEIE 3a/1a91

. NPEJICTaBIISTh JaHHBIC B BUJIE TaOJHII, AMArPaMM, TpaduKoB;

. YUTaTh MH(DOPMAIHIO, TPEJCTABICHHYIO B BHUJE TAOJMIIBI, JUAarpaMMEI,
rpaduka,

. OTpEACNATh OCHOBHBIC CTATUCTHYECKHE XapaKTEPUCTHKH YHCIOBBIX
HabOpOB;

. OIICHUBATh BEPOSTHOCTHh COOBITHS B IPOCTEHIIINX CIyUasX;

. UMETh TPEACTaBICHUE O POJIM 3aKOHA OOJBIIUX YHUCET B MAacCCOBBIX
SIBJICHUSIX.
B moBcenHeBHOM KU3HU U NIPU U3YYCHUH IPYTUX TPEIMETOB:

. OTICHUBATh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB;

. UMETh TPEJCTAaBIEHWE O POJIM TPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHH;

. CpaBHHBATh OCHOBHBIE CTATHCTUYECKUE XAPAKTEPUCTUKH, MOTyUYCHHBIC B
IpoIECcCe PEIICHUS MTPUKIAIHON 3a/1auu, U3y4UeHHS peabHOTO SBICHUS,

. OIICHUBATh BEPOSITHOCTh PEAbHBIX COOBITHI W SIBICHUN B HECIOXKHBIX
CUTYaIUsX.
TexcToBbIe 3a1aun

. pemiaTh HECIOXHBIE CIOKETHBIE 3aJaud pa3HbIX THUIIOB Ha BCE
apupMeTHIeCcKue IeHCTBUS;

. CTPOUTH MOJICIb YCIOBHS 3a1aun (B BUIE TaOJMIIBI, CXEMbI, PUCYHKA WJIH
ypaBHEHUSI);

. OCYIIECTBIISITh  CHOCOO  TMOWMCKA pemieHus 3a7a4yd, B  KOTOPOM

paccyXJeHHue CTPOUTCS OT YCIOBHI K TPEOOBAHUIO WU OT TPEOOBAHUS K YCIOBHUIO;

*  COCTaBIIATH IUIaH PELIEHUs 3a7auu,;

*  BBIJENATH ATl PELICHUS 3a]1a4H,

. MHTEPIPETHUPOBATH BHIYMCIUTEIbHBIE PE3YIbTAThl B 33a4e, UCCIEA0BATh
MOJY4YEHHOE pelIeHHEe 3a1auu,;

. HaXOJUTh INPOLIEHT OT YHUCJA, YUCIO IIO IMPOLEHTY OT HEro, HaXOIUTh
IIPOLICHTHOE CHUYKEHUE WJIX NPOLEHTHOE MTOBBIIEHUE BEIIMYHHBI;

. pelIaTh HECJIOXKHBIE JIOTUYECKUE 3a1a4l METOOM PACCYKICHUM.

. pemarh 3a1a4M ¢ UCIOJIb30BAHUEM IIPOU3BOJHOM Y MHTErpaa.
B noBceHEeBHOM )KU3HU U NIPY U3YYEHUU APYTUX HNPEIMETOB!

. BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUAX UCKOMBIX B

3ajJjaue BEJIMYHH (Ie71aTh IPUKHUIKY).
['eomeTpuueckue Gurypol

. orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU F'€OMETPUUECKUX (HUTYD;

. U3BJIEKaTh MH(POPMALIUIO O TEOMETPUUYECKUX (PUTypax, MPEeACTaBICHHYIO
Ha YepTexax B IBHOM BUJIE;

. OPUMEHSTD JJI PElIeHUs 3a/1ady TeOMEeTpUYecKue (pakThbl, €CIU YCIOBUS
UX MPUMEHEHHUs 3a7]aHbl B IBHOU Qopme;

. peuaTh 3aJa4i Ha HaXOXKIEHUE T€OMETPUUYECKUX BEIMYUH M0 oOpasiam

WIH aJITOPUTMAM.
B noBceiHeBHOM KU3HU U MPU U3YUEHUH IPYTUX NPEIMETOB:



. WCIIOJIb30BaTh CBOMCTBA reOMETpUUYECKUX (DUTYp ISl PEIICHUS] TUITOBBIX
3a/1a4, BO3HMUKAKOIIMX B CHUTYyalUsAX ITOBCEJIHEBHOW >KMU3HHU, 3a7a4 IMPAKTHYECKOTO
COJICPKaHMUSI.

OTHoI1IEHHS

onepupoBaTh Ha 0a30BOM YpOBHE TNOHSTHUSIMH. PaBEHCTBO (GUTYp, paBHbIE

(buUrypsl, paBeHCTBO TPEYTOJIbHUKOB, MapAJJIEIbHOCTh MPSMBIX,
NePHEHIUKYISIPHOCTh MPSAMBIX, YTJIbl MKy MPSAMBIMH, TIEPIICHIUKYJISP, HAKJIOHHAS,
MPOEKIIHSL.

B noBceqHEeBHOM KU3HU U NPU U3YUYCHUU APYTUX NPEIMETOB!

. UCIIOJB30BaTh  OTHONIEHUS JJIsi  pEUIeHUs  NOpOoCTeMIIMX  3ajiad,
BO3HUKAIOIIMX B PEATbHON KU3HMU.

N3mepenust v BEIYUCIICHUS

. BBITIOIHATh U3MEPEHUE JIJIMH, PACCTOSHUI, BEJIMUUH YTJIOB, C TTOMOIIbIO
WHCTPYMEHTOB JIJIs1 U3MEPEHUM JIJTUH U YTJIOB;
. NPUMEHIThL (HOPMYJIBI MEpUMETpa, IUIOMAAU W 00bEMa, IUIOMIAIN

[OBEPXHOCTU OTHEIbHBIX MHOTOTPAaHHMKOB IIPU BBIYUCIIECHHUAX, KOIJA BCE JlaHHBIE
UMEIOTCS B YCIIOBUH;

. npuUMeHATh TeopeMy Ilugaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOLIEHUS JUIsl BBIYMCIICHUS JJIMH, PAcCTOSHUM, IUIOMAJAEH B MPOCTEHIINX
cllydasx.

B nmoBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MIPEIMETOB!

. BBIUUCIIATH IUIOMIAAM W OOBEMBbl B MPOCTEHIIMX CIydasX, MPUMEHSThH
(GbopMyIIbl B MPOCTEUIINX CUTYaLUAX B TIOBCETHEBHOM KU3HHU.

I'eomeTpudeckne nocTpoeHus

. nU300paxkaTh THUIOBbIE IUIOCKHE (UTYPHI U (PUTYypHI B MPOCTPAHCTBE OT
PYKH U C IOMOIIbIO HHCTPYMEHTOB.

B noBceaHEeBHOM KU3HU U NIPU U3YyYEHUU IPYTUX MIPEIMETOB!

. BBITIOJIHATH MPOCTEHIINE MOCTPOCHHUS, HEOOXOAUMbIE B PEATbHOM KU3HH.
['eomeTpuyeckue mpeoOpazoBaHus

. CTpPOUTh (GUTYPY, CAMMETPUYHYIO JaHHOW (DUType OTHOCUTEIBHO OCH U
TOYKH.
B noBcenHeBHOM KU3HU U NPU U3YUYECHUU APYTUX NPEIMETOB!

. pacro3HaBaTh JIBH>KEHHE 00OBEKTOB B OKPY>KAIOIIEM MUPE;

. pacrno3HaBaTh CHMMETPHUUYHBIE (PUTYPBI B OKPYXKAIOIIEM MHpE.
BekTopbl 1 KOOpAMHATHI HA MIJIOCKOCTH

. orepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB,

IIPOU3BEACHUE BEKTOPA HA YKMCIIO, KOOPAMHATHI HAa IUNIOCKOCTH,
B noBceHEeBHOM )KU3HU U IIPY U3YYEHUU APYTUX NPEIMETOB!

. MCMOJIB30BaTh BEKTOPHI ISl PELICHHS MTPOCTEUIINX 3a1a4
Hctopusa matemaTtuku

. ONUCHIBATh OTJIEJIbHBIEC BBIIAIOLIUECA PE3YyJIbTATHI, IOJYYEHHBIE B XOJE
pPa3BUTHS MATEMATUKHU KaK HAYKH,

. 3HaTh NPUMEPHl MATEMAaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBS3U C
OTE€YECTBEHHOU U BCEMUPHOU UCTOPHUEH;

. MIOHMMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu.

MeTtoapl MaTeMaTUKHU



. BBIOMPATh MOJAXOJSAUIMN W3YUYEHHBIM METOJ NMpU PEHICHUH H3YYEHHBIX
TUIIOB MAaTeMaTUYECKUX 33]1ay;

* TPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B OKpyKarouien
JEUCTBUTEILHOCTH U MPOU3BEICHUSIX UCKYCCTBA.
BbinyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

DeMEeHThI TEOPHUU MHOXKECTB M MaTEMAaTHUYE€CKON JIOTUKHU

* ONEpPUPOBATH MOHATHUIMU: OmpeielICHHE, TEOPEMA, aKCUOMA,
MHOKECTBO, XapaKTEePUCTUKHA MHOKECTBA, JIEMEHT MHOXKECTBA, IIyCTOE, KOHEUHOE U
OECKOHEYHOE MHOKECTBO, MMOMHOKECTBO, TPUHAIICKHOCTH, BKIIOUEHUE, PABEHCTBO
MHOJKECTB;

* ompenensaTh TMPUHAICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHEHUIO U
MEePECEUCHNI0 MHOXKECTB;

* 3a/JlaBaTh MHOXXECTBO C TOMOIIBIO TEPEUUCICHUS DJIEMEHTOB, CJIOBECHOTO
OITMCaHUS,

* OIEpPUPOBATh IOHATHSMHU. BBICKA3bIBAHWE, MCTUHHOCTh U  JIOKHOCTh
BBICKa3bIBaHMS, OTPUIIAHUE BBICKA3bIBAHMM, ONEpallMKM Ha/l BHICKA3bIBAHUSIMU. U, WIH,
HE, YCIIOBHBIEC BHICKa3bIBaHUS (MMILIUKALIMH);

. CTPOUTD BbICKA3bIBAHUSI, OTPULIAHUS BbICKA3bIBAHUH.
B noBcenHeBHOM KWU3HU U PU U3YYEHUU APYTUX MPEIMETOB:

. CTPOUTH LEMOYKH YMO3AKIIOUEHUI HA OCHOBE MCIIOJIb30BaHUS MPABUII
JIOTHKH,;

*  HCHOJIb30BaTh MHOKECTBA, ONEPALA C MHOXKECTBAMM, UX
rpagu4ecKoe MpeCTaBICHUE IS ONTMCAHUS PEATBHBIX MPOIECCOB U SIBJICHUM.
Yucna
*  ONEpUPOBATHh  IOHITUAMMU: MHOKECTBO HATYPAJIbHBIX YHUCEN,

MHO’KECTBO LIEJIBIX YHCEJI, MHO’KECTBO PALIMOHATIBLHBIX YHCEII, UPPALIMOHAIBLHOE YHCIIO,

KBaJIpaTHBIN KOpPE€Hb, MHOKECTBO JICCTBUTEIbHBIX YUCET,
reoOMEeTPpUUECKasi MHTEPHPETALIUS HATYPAJIbHBIX, LIEJIbIX, PAIIMOHAIBHBIX,
JIEUCTBUTEIBHBIX UHCET,

* BBITIOJIHATH BBIYUCIICHHUA, B TOM YHCJIC C UCIIOJIB30BAHUEM HpI/IéMOB
PalluOHAJIbHBIX BBI‘II/ICJICHI/If/'I;

* BBIIIOJIHATE OKPYIJICHUE PAalMOHAJIbHBIX YHUCEII C SaﬂaHHOﬁ TOYHOCTBIO,

® CpaBHHMBATH pAalMOHAJIBHBIC U UPpPAlMOHAIBHBIC YHCIIA,

° nNpCACTAaBIATh PAlMOHAIIBHOC YHUCJIO B BUAC I[CC?ITH‘-IHOﬁ I[pO6I/I

° ynopsaa01uBaTb 4nciia, 3allMCAHHBIC B BUJIC OOBLIKHOBEHHOM U

JECATUYHOUN TpooH;

B noBcenHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB:

. NPUMEHSTH MTpaBuiia NPUOIMKEHHBIX BRIUUCIECHUN TPU pELICHUU
MPaKTUYECKUX 3aJ]1a4 U PEUICHUH 33]1a4 IPYTUuX YYEOHbBIX MPEIMETOB,;

. BBITIOJIHATH CPABHEHUE PE3YJITATOB BBIUUCICHHUN NPU PEIICHUH
MPaKTUYECKUX 3a]1a4, B TOM YHUCJI€ MPUOIMKEHHBIX BBIYUCIICHUI;

. COCTaBJIATh U OLICHUBATh YHCIJIOBBIC BBIPAXKEHUS MIPU PEILICHUU
MPaKTUYECKUX 3a]1a4 U 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB,;

. 3alIMChIBATh U OKPYTJISITh YUCIOBBIE 3HAUEHUS PEATIbHBIX BEJIMYHH C



MCIIOJIb30BAaHUEM Pa3HBIX CHCTEM M3MEPCHHMS.
ToxxaecTBeHHBIE IPe0Opa30BaHUS

. OTICPUPOBATH MOHATHUSAMH CTEIIEHU C HATypaIbHBIM ITOKA3aTeJIeM,
CTEIICHU C IICJIBIM OTPUIIATEIBLHBIM IOKa3aTeIeM; PAIlMOHAILHBIM TIOKa3aTeleM,;

* BBITNOJHATH IPEOOPA30BAHUS LIEITBIX BEIPAKCHHIM: JIENUCTBUS C
OJIHOYJICHAMH (CJIOXKEHHE, BRIYUTAHUE, YMHOKEHHUE), ICHCTBUSA ¢ MHOTOYICHAMHU
(cioxeHue, BHIYMTAHNE, YMHOKEHHE);

* BBINIOJIHATD PA3JI0KCHHE MHOTOWICHOB HA MHOXKHUTEIIHM OHHUM U3
CHOCOOOB: BBIHECEHHUE 32 CKOOKY, TpyNIHPOBKa, UCTIOJIb30BaHUE bopmyn
COKPAIIEHHOTO YMHOXKCHHS,

* BBIJICIATH KBAAPAT CYMMBI i PA3HOCTH OTHOYWICHOB;

* PpacKIaabIBaTh Ha MHOKHUTEIIA KBAJAPATHBIN TPEXUWICH;

* BBITIOJHATH IPEOOPA30BAHUS BHIPAKEHUH, COAEPIKAIINX CTETICHH C
IEIBIMUA OTPUIIATEIILHBIMU TTOKA3aTeIIIMH, TIEPEXOIUTH OT 3aITUCH B BUJIE
CTEIICHU C IICJIBIM OTPHUIIATEIBLHBIM ITOKa3aTeIeM K 3alKCH B BUIC ApOOH;

* BBINOJHATH MTPeoOpa3oBaHusl IPOOHO-PAMOHATBLHBIX BEIPAKCHHIA:
COKpalleHue Ipooeil, mpuBeeHre anredpandeckux Apodei K o0leMy 3HaMeHaTelo,
CIIO)KEHUE, YMHOXKEHUE, JCJICHUEe aareOpandyecKkux Ipo0eid, BO3BEICHHE
anreOpandecKoi IpoOr B HATYPAIILHYIO U IIEIYI0 OTPUIATEIBHYIO CTCIICHD,

* BBINOJHATH MTPeoOpa30BaHUs BRIPAKEHUH, COJIEPIKAIINX KBAaIpaTHbIC KOPHHU,

* BBIJCIATH KBAJAPAT CYMMBI HJIM PA3HOCTH JIBYWICHA B BRIPAKCHUSX,
coJiepKaIuX KBaJpaTHBIE KOPHH;

* BBITNIOJHATH MIPE0OPa30BaHUS BBIPAKEHUH, COEPIKAIINUX MOTYJIb.

B moBceiHEBHOM )KM3HU ¥ IIPU U3yYEHUU JIPYTUX MPEIMETOB:

* BBITIOJHATH IPEOOPA30BAHUS U IEHCTBUS C YUCIAMH, 3aITUCAHHBIMU B
CTaHJapTHOM BUJIE,

. BBITIOJIHATH MTpeoOpa3oBaHus aareOpanvdecKuX BBIPAKCHUH MPU PEIICHUN
3a/1a4 APYTUX y4eOHBIX MTPEAMETOB.

YpaBHEHHUS 1 HEPABEHCTBA

. OTICpUPOBATH MOHATUSMHU. YPaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHUS,
pelIecHNe HEPaBCHCTBA, PABHOCUIILHBIC YpaBHEHHUS, 00JIaCTh OMPECICHUS YPaBHCHHUS
(HepaBeHCTBa, CHCTEMbI YPABHEHUI WJIM HEPABCHCTB);

. pelaTh ypaBHEHUS C IOMOIIBIO TOXK/IECTBEHHBIX IPE0Opa30BaHuM;

. pematb  IpOOHO-TMHEWHbIE  ypaBHEHHUS,  pellaTh  MPOCTEUIINe
VppalMOHAIbHbIE YPABHEHUS

. pelaTh ypaBHEHHs BUaa X' = @;

. peliaTh ypaBHEHHUS CIIOCOOOM pa3joKEHUS HAa MHOXKUTENIU U 3aMEHbI
IIEPEMEHHOU;

. UCIIONIb30BaTh METOJl WHTEPBAJIOB MJSl PELICHUS UENbIX U JpOOHO-
palMOHAIBHBIX HEPABEHCTB,;

. pelaTh NoKasaTelbHbIe, JOrapuPpMUUECKHE YPaBHEHNUS.

B noscenHeBHOM KU3HU U IIPU U3YYEHUU APYTUX IIPEIMETOB:

. COCTABJIAITh U pelIaTh YPABHEHUS, CUCTEMBbl YPABHEHMM, HEPABEHCTB IS
pelIeHNH 3aa4 JPYTuX y4eOHbIX IPEAMETOB,;

. BBIMOJHATh OLEHKY IIPaBIONOA00Us pPE3yJbTaTOB, IOJYYa€MbIX IpU

pEelIeHUN YpaBHEHUN U CUCTEM YpaBHEHUN U HEPABEHCTB JIJISl PEIICHUM 3a/1a4 IPYTuX



y4eOHBIX MPEAMETOB,;

. BBIOMpATh COOTBETCTBYIOIIUE YpaBHEHUS, HEPABEHCTBA WJIM UX CHCTEMBI
JUIS COCTABJIGHHST MaTEeMaTHUECKOH MOJENHM 3aJaHHOW peaNbHON CHUTyalluu WIN
NPUKIJIATHON 3a/1a4H;

. yMETh HWHTEPIPETHPOBATh IIOJYYCHHBI TpPH PEIICHUH YpaBHEHUS,
HEPaBEHCTBA WJIU CUCTEMBI PE3YJIbTAT B KOHTEKCTE 3a/IaHHOM peajbHOW CUTYaIlnH WU
NPUKIJIATHON 3a/1a4H.

OyHKIMH

OIepUpPOBaTh MOHATHAMH. (DYHKIMOHANIBHAS 3aBUCUMOCTb, (QDYHKIUSA, rpaduk

byHKuM, cnocoObl 3amaHus (QYHKUWM, apryMeHT M 3HAa4eHHe (PYHKIIHH,

o0jacTb OmpenejaeHuss U MHOXKECTBO 3HAYCHMH (PYHKIMM, HYIH (QYHKIIUH,

OPOMEXYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb byHKIIH,
4ETHOCTH/HEUETHOCT (PYHKIINHY,

. CTPOUTH TpauKu PyHKIIHHA,

. Ha TpUMepe KBAAPATUYHON (DYHKIMH, HCIOJB30BaTh MPEoOpa3OBaHMS
rpaduka Gyuakuun Y=f(X) m1st moctpoenus rpadukos ¢pyukiuii y = af (kx + b) + c;

. COCTaBIISITh YPAaBHEHHUS MPSMOUN MO 3aJaHHBIM YCIOBHUSM: IMPOXOJSIICH
Yyepe3 JIBe TOYKH C 3aJaHHBIMH KOOPAMHATAMH, TMIPOXOIICH Yepe3 JaHHYI TOUKY U
MAPAUIEITBHOW JAHHOM MIPSIMOM;

. uccienoBaTh PyHKIUIO 10 e€ rpaduky;

HaXOJUTh MHOXKECTBO 3HAYCHU, HYJIH, IPOMEKYTKHU 3HAKOIOCTOSHCTBA,

MOHOTOHHOCTH KBaJpaTUYHON (HYHKIIUY,

OMIepUPOBATH MOHATHUAMU:MIOCIEIOBATEILHOCTD, TEOMETPUUYECKasi IPOTPECCus;

. pemarh 3aa4d Ha FEOMETPUUYECKYIO TPOTrPECCHUIO.
B noBceHEBHOM XKU3HU U NIPU U3YUEHUH IPYTUX NPEIMETOB:

. WUTIOCTPUPOBATh C TMOMOIIBIO TpaduKka peasbHyI0 3aBUCUMOCTb WJIH
IIPOLIECC IO UX XapAKTEPUCTUKAM;

. UCIIOJIb30BaTh CBOMCTBA M rpaduk (yHKUMU IPHU pEUIEHMM 3aJad U3

JIPYTUX YYEOHBIX MPEIMETOB.
TekcToBbIe 331241

. pemaTh MpOCThIE W CIOXHBIC 3a7add pPa3HBIX THIOB, a TAaKXKE 3aadu
MOBBIIIICHHON TPYAHOCTH,

. UCTIONIb30BaTh pa3HbIe KPAaTKUE 3allMCH KaK MOJETH TEKCTOB CIIOKHBIX
3a/1a4 ISl MOCTPOEHUS TTIOMCKOBOM CXEMBI U PEIICHUS 3a/1a4,

. pa3nuyaTh MOJENb TEKCTa U MOJIENb PEIICHUS 3a7]a4k, KOHCTPYHUPOBATh K
OJTHOW MOJIENIV PEIICHHs HECIIOKHOU 3a/1a4i Pa3HbIe MOJICTN TEKCTa 3aa4H,

. 3HATh U MPUMEHATH 00a crrocoba moncka pemeHus 3aaaq (0T TpeOoBaHMS
K YCIIOBHIO U OT YCJIOBHS K TPeOOBAHHMIO);

. MOJICIMPOBATh PACCYXKIEHUS MPU TOUCKE PEIICHHs 3a7ad C MOMOIIBIO
rpad-CcXeMbl,

. BBIJICTISITh 3TAIlbl PEIICHUS 33/Ia4H U COJIepP)KaHNe KaXKI0To ATara;

. yMETh BBIOMPATh ONTUMAIBHBI METOJl PEIICHHs 3aJadyd U OCO3HABATh

BBIOOp METO/a, paccMaTpUBaTh pa3IMYHbIE METOJbI, HAXOAUTh Pa3HbIC PEIICHUS
3aJ1a4yM, €CJIM BO3MOYKHO,

. aHaJM3UPOBATh 3aTPyAHEHUS MPU PEIICHUH 3a/1a4;

. BBITIOJHATh  pa3jIM4HbIe MpPeoOpa3oBaHUsS MPEIJIOKEHHONW  3a7auH,



KOHCTPYUPOBATb HOBLIC 3a1a491 U3 ﬂaHHOﬁ, B TOM 4YHUCJIC 06paTHBIC;

* HHTCPIIPETUPOBATH BBIYHUCIUTCIBHBIC PE3YJIbTAThI B 3a4a4C, UCCIICA0BATb
IIOJIYYCHHOC PCUICHUEC 3a1a4U,
* AHAJIM3UPOBATHL BCCBO3MOJKHLIC CHUTyallMM B3aMMHOI'O PaCIIOJIOKCHUS

JIByX OOBEKTOB W M3MEHEHHE HX XapaKTePUCTUK IPU COBMECTHOM JIBIXKCHHUH
(ckopocTh, BpeMsl, pacCTOSIHUE) TIPU PELICHUH 3a71a4d Ha JBMKCHUEC

. peliarh 3aJayd Ha MPOLIEHThI, B TOM YHCJE, CIOXKHBIE MPOLEHTHI C
000CHOBaHUEM, UCIIOIL3YS pPa3HbIE CIOCOOHI;

. pelaTh JOTMYECKUe 3aJ]a4u pa3HbIMU CIIOCOOaMH, B TOM YHUCIIE, C IBYMS
0JIOKaM¥ U ¢ TpeMsi OJIOKAMH JTAaHHBIX C TIOMOIIIBIO TaOJIHIT;

. pemaTh 3a/1aud M0 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTENH HA OCHOBE
HCIIOJIb30BaHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHUE;

. pelIaTh HECIIOKHBIE 3aa41 10 MATEMATUYECKON CTaTUCTHUKE,;

. OBJIaJIECTh OCHOBHBIMM  METOJIaMH  PEIICHUS  CIOKETHBIX  3ajad:

apudmernueckui, anreOpanyeckui, nepeOOp  BapUaHTOB, TI'€OMETPUUYECKUH,
rpaduuecKuil, NPUMEHATh UX B HOBBIX I10 CPABHEHHUIO C U3YYEHHBIMH CUTYyalUsIX.
B noBce1HEBHOM XKU3HU U IIPU U3YYCHUH JIPYTUX IPEIMETOB:

. BBIACIIATh IIPU PELICHUM 33/a4 XapaKTepUCTUKH pPacCMaTpUBAaEMOM B
3ajlaye CHUTYyallud, OTJIMYHbIE OT pPEaJbHBIX (T€, OT KOTOPBIX aOCTParupOBANIUCH),
KOHCTPYHUPOBATh HOBBIE CUTyallMU C YYETOM 3TUX XAPAKTEPUCTHK,

. pemaTh ¥ KOHCTPYMPOBATh 3aJa4d Ha OCHOBE PACCMOTPEHHUs PEaJbHBIX
CUTYyalluH, B KOTOPBIX HE TPeOyeTCs TOUHBIN BHIYMCIUTENbHBIN pe3ybTar;
CratucTrka v TEOpHs BEPOSITHOCTEN

e ONEpUpOBaTh  MOHATUAMHU: CTOJOYATHIE U KPYTOBbIE TUArPaMMBI,
TaOJIMILbI JTAaHHBIX, CPEAHEE apuUPMETHUECKOE, MEIMaHa, HauOOJIbIlIee U HAaUMEHbIIIEe
3HaYeHUs BBIOOPKH, pa3Max BHIOOPKH, NUCTIEPCHS U CTAHAAPTHOE OTKJIIOHEHHE,
Clly4aiiHasi U3MEHYHUBOCTb;

* W3BJIEKaTh UH(POPMAIIHUIO, peACTaBICHHYIO B TaOIMIIAX, HA
auarpammax, rpadukax;

. COCTaBIIATh TAaOJUIIBI, CTPOUTH JUarpaMMbl W TpadUKd Ha OCHOBE
JIaHHBIX,

* ONepupoBaTh  MNOHATUAMM: (AKTOpUAJ YUCIA, IEPECTAHOBKU U
coueTaHus, TpeyroJbpHUK Ilackans;

. IPUMEHSATD MIPABUIIO MPOU3BEAEHUS MPU PEHICHUH KOMOMHATOPHBIX
3az1ay;

* ONEpPUPOBATH MNOHSTUSAMU: CITy4alHBIN ONBIT, CITy4allHbII BHIOOD,
UCTIBITaHHE, 3JIEMEHTAPHOE CIydaifHoe cOOBITHE (MCXOJ), KIIACCHYECKOE ONpeIeIeHIe
BEPOATHOCTH CIy4ailHOTO COOBITHS, ONIEpalliy Ha/l CIyYaiHBIMU COOBITUSMU,;

. pemaTh 3a7a4d Ha BBIUKCICHUE BEPOATHOCTU C IMOACYETOM KOJIMYECTBA
BapUAHTOB C MOMOIIbI0 KOMOMHATOPUKH.

B noBceiHeBHOM dKU3HU U NIPU U3YUEHUH IPYTUX NPEIMETOB:

. U3BJIEKaTh, HWHTEPHPETUPOBATh U MPeoOpa3oBbIBaTh HWHGMOPMAIIHIO,
NpEeCTaBICHHYIO B Ta0MUIaX, HA JUarpaMmax, rpaukax, oTpaxarouryro CBOMCTBa U
XapaKTEPUCTUKHU PEATbHBIX MPOIIECCOB U SIBJICHU,

. ONpENENATh CTAaTUCTUYECKUE XApPaKTEPUCTUKHU BBIOOPOK MO TabIuIaM,



auarpamMmam, Tpadukam, BBIMOJHSTh CPAaBHEHHE B 3aBUCUMOCTH OT IEJH PEIICHHS
3a/1a4y,

. OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUI U SBJICHUH.

I'eomeTpuueckue purypsl

. OIEpUPOBATh NOHATUAMU F€OMETPUUECKUX PUTYD;

. U3BJIEKAaTh, WHTEPNPETUPOBATh U MpeoOpa3oBbIBATh HHPOPMALMIO O
reOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax;

. NPUMEHATh TeoMeTpuueckrue (akThl sl PElIeHUs 3a]ad, B TOM YHCIIE,
IPENoJIaraoliuX HECKOJIBKO I1aroB PEIICHNUS;

. (dbopMynupoBaTh B MPOCTEHIINX CIIydasxX CBOMCTBA U MPU3HAKU QUTYD;

. JI0Ka3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS,

. BJIa/IETh CTAaHAAPTHOM KiIacCHU(pHUKaIUel IOCKUX Guryp
B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MIPEIMETOB!

. UCIIOJIb30BaTh CBOMCTBA IEOMETPUYECKUX (GUIYp IJId pELIeHMs 3a]ad
IPAKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLHUIIINH.
OTtHo1IEeHMS

OIIepUPOBATH NOHATUSAMHU: paBeHCTBO  (uryp, paBHble  (QUIYpHI,

PABEHCTBO TPEYrOJILHUKOB, MNapajUIeIbBHOCTh IPSMBIX, NEPHEHAMKYJISIPHOCTh

IPSMBIX, YIJIbI MKy NPSMBIMU, IEPIECHANUKYJIISAP, HAKJIOHHAS, IPOCKLNU,
B noBcenHEBHOM KU3HU U NIPU U3YUYEHUU APYTHUX IIPEIMETOB!

. WCIIONB30BaTh OTHOUIEHWS JUIA pEIICHMs 3a/1ad, BO3HUKAIOIIUX B
pEabHOM )KU3HMU.
W3mepeHns u BEIYACICHUS

. ONEepUpPOBaTh NPEACTABICHUAMU O [JIMHE, IUIOMIaau, OO0bEME Kak
BennunHamMu. lpumensates Teopemy Iludaropa, gopmynsl miomanu, od0béma mpu
pelIeHN MHOTOIIArOBBIX 3aJad, B KOTOPBIX HE BCE JAHHBIC IIPEACTABIICHBI SBHO, a
TpeOyroT BbluMciieHni. OnepupoBath 00s1ee MMPOKUM KOJINYECTBOM (OPMYJI JAJIMHBI,
wionaay, o0ObéMa, BBIYUCIATH XapAKTEPUCTUKW KOMOMHAIMK (UIYyp , BBIYMCIATH
paccTosiHUs Mexay QUrypaMu, HPUMEHSATh TPUTOHOMETpUYECKHE (OPMYJIbl IS
BBIUMCIEHUM B 00Jiee CIOXKHBIX CIy4yasX, IPOBOJWUTH BBIYMCIEHUS HAa OCHOBE
PABHOBEIIMKOCTH,;

. IPOBOAMTH MTPOCThIE BEIYMCICHUS HA OObEMHBIX TEJaX;

. (GopMynupoBaTh 3a7aun Ha BBIYMCIIEHUE JUIMH, IUIOLIAAEH U O0BEMOB U
pemarp ux.
B noBcenHeBHOM )XKU3HU U IIPU U3YYECHUH APYTUX NPEIMETOB!

. OPUMEHSTh (OPMYJIBl TPU BBIUMCICHHUSIX B CMEXKHBIX y4eOHBIX

MPEIMETAX, B OKPYKAIOIIEH AEHCTBUTEIBHOCTH.
['eomeTpuueckne noCTpoeHUs

. nU300paxaTb reOMETpUUEecKre (UTypbl O TEKCTOBOMY U CHMBOJBHOMY
OIMCaHMUIO;

. CBOOOZHO ONEpPUPOBATh YEPTENKHBIMU HHCTPYMEHTAaMH B HECIIOXKHBIX
ciaydasx,

. BBIIIOJIHATH ITIOCTPOCHUSA TPEYrOJIBHUKOB, IPUMEHATh OTAEIBHBIE METOBI

MOCTPOCHUM LHUPKYJIEM U JTMHEUKOW W MPOBOJUTH MPOCTEUIIINE UCCIEAOBAHUS YMCIIA
peuIeHUH;
. n300pakaTh TUIIOBBIC IJIOCKHE (UTYpPHl U OOBEMHBIE TeJla ¢ MOMOIIbIO



MPOCTEUIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.
B noBcenHeBHOM KWU3HU U PU U3YYEHUU APYTUX MPEIMETOB:
. OLICHUBATh Pa3Mephl pealbHbIX OOBEKTOB OKPYKAIOIIET0 MUpA.
B noBcenHeBHOM KU3HU U PU U3YYEHUU APYTUX MPEIMETOB:
MPUMEHSTH CBOMCTBA ABMKEHUN U TPUMEHATh MOAOOME JUIsi TOCTPOEHUH U

BBIYUCIIEHU.
BekTopbl 1 KOOpAMHATHI HA TJIOCKOCTH
. ONIEpUPOBATh MOHSATHUSMU  BEKTOp, CyMMa, pa3HOCTb BEKTOPOB,

MPOM3BEICHNE BEKTOpA Ha YUCIIO, YTOJI MEXAY BEKTOpaMH, CKAJIIIPHOE MPOU3BEICHUE
BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTH, KOOPANHATHI BEKTOPA;

BBITTOJTHATH ICHCTBUS HAJl BEKTOpaMu (CIIO)KEHHE, BRIYUTAHNUE,
YMHOXE€HHE Ha YHCJI0), BBIYUCIISTH CKASIPHOE IPOU3BEACHUE, ONPEACIISTh B
MPOCTEHIINX CITydasx yroj MEKIy BEKTOPaMH, BBITIOIHATh Pa3ioKeHNE BEKTOpa Ha
COCTABJISIOILIUE, IPUMEHSTH ITOY4CHHbIE 3HAaHUS B (PU3UKE, NI0JIB30BaThCs (POPMYIION
BBIUMCJIEHHSI PACCTOSHUS MEX/ly TOUKAaMU 110 U3BECTHBIM KOOPJAMHATAM, UCII0JIb30BaTh
ypaBHEHUs (Uryp s peluieHus 3aaady,

. IPUMEHATH BEKTOPBI MU KOOPAMHATHI JIJIs1 pELIEHHS] TEOMETPUUECKHUX 3a]1a4
Ha BBIYUCIJIEHUE JJIUH, YIJIOB.
B noBceaHEeBHOM KU3HU U NIPU U3YyYEHUU IPYTUX MIPEIMETOB!

. UCIIOJIb30BaTh MOHATUS BEKTOPOB M KOOPJAMHAT JUIsl PELICHUs 3a]ad I10
¢u3suke, reorpaduu U APYruM yueOHBIM IIPEeIMETaM.
Uctopus marematuku

. XapaKTepU30BaTh BKJIAJ BBIJAIOIINXCS MATEMATHKOB B Pa3BUTHE MAaTEMAaTHKU U
MHBIX HAYYHBIX 00JIacTel;
. MOHMMATh POJIb MAaTEMATHKH B pa3BUTHU Poccun

MeTtoapl MaTeMaTUKHU

. UCIIOJIb3Ysl W3YYEHHBIE METOJbI, IPOBOAUTH JOKA3aTENIbCTBO, BBIIOJIHATH
OIPOBEPKECHUE;

. BbIOMpaTh M3Y4YEHHbIE METOAbl M HMX KOMOMHalUMU [  peUIeHMs
MaTEMaTUYECKUX 3a]1a4;

. UCII0JI30BaTh MATEMaTUYECKHUE 3HAHUA U1 OINMCAaHUA 3aKOHOMEPHOCTEH B
OKPYKAIOIIEH JEHCTBUTEILHOCTH U IIPOU3BEICHUSX UCKYCCTBA;

. IPUMEHATh  NPOCTEUIIME IPOTPAMMHBIE  CpPEACTBA U DJIEKTPOHHO-

KOMMYHHKAalIMOHHBIC CHCTCMBI Ipu peIICHNN MaTEMATHYCCKHUX 3aJa4






