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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma oOmeoOpa3oBaTenpHOM  ydeOHOW auciuiuinHa —«Martemartuka»  (mamee —
«MaremaTuka») TpeqHa3HaueHa ISl M3YyYCHHS ~ MAaTeMaTHKH B HPOQECCHOHAIBHBIX
obpasoBatenbHbIX opranusaiusax CIIO, peanmsyronmx o0pa3oBaTelNbHYIO MPOrPAaMMY CPEIHETrO
obmiero o0pa3oBaHMA B Tpelelax OCBOSHHUS OCHOBHOW NpoQecCHOHANbHON 00pa30BaTeNbHON
nporpammbl CITIO (OITIOIT CIIO) na 6a3e ocHOBHOro oOIIero 0Opa3oBaHHs IPH IMOATOTOBKE
KBaJIM(UIIMPOBAHHBIX pabOUnX.

[IporpamMma pa3paborana Ha ocHOBe TtpeboBanmii DPI'OC cpeagnero oobmero oOpa3oBaHUS,
NPEABSBISEMBIX K CTPYKTYPE, COJACPKAHMUIO W pPE3ysibTaraM OCBOCHHS YYEOHOW TUCLUIIINHBI
«MareMaTiKay, B COOTBETCTBHH ¢ PeKOMEHausIMH 110 OpraHU3aluu MOJTYYECHUsI CPETHETO OOIIEro
o0pa3oBaHMs B Npefesiax OCBOCHHUS 00pa3oBAaTEIbHBIX MPOTPAMM CpEIHEro MpodhecCHOHAIBLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOTO O0OIIEro oOpa3oBaHHs C Y4eTOM TpeOoBaHMH (denepatbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M IOJIy4aeMON MPOPECCHU WIH CHEIHATLHOCTH
cpeaHero npodeccHoHaIbHOTo 00pa3oBaHus (MUChMO JlemapTaMeHTa rocy1apCTBEHHOM IOJIUTUKHU B
cdepe moaroroBku pabounx kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

[Tpu ocBoennu npodeccuii CITO TexHHmUECKOro Npopuiisi MaTeMaTHKa U3y4aeTcsl Kak MpoQHiIbHAasI

ydeOHasi TUCIUTIIMHA B 00beMe 285 JacoB.
B I'TIOY «CJIT» Ha mareMaTuky oTBoAUTCS 285 4acoB, B TOM 4Hcie 285 4acoB ayIMTOPHOM
Harpy3Ku.

Copepxanue nporpamMmmbl «MaTeMaTHKa) HAIIPABJICHO HAa JOCTUKEHUE CIEAYIOUINX
neJiei:

obecrieyeHrne cHOPMUPOBAHHOCTH MPEJICTABICHUA O COLUAIBHBIX, KYJIbTYPHBIX U HCTOPHUYECKUX
(akTopax CTaHOBJIEHUS] MAaTEMATUKU;
obecriedyeHne  cHOPMUPOBAHHOCTH  JIOTHYECKOTO, AITOPUTMHUYECKOTO M MaTEMaTHYECKOTO
MBILLICHHUS];
oOecnieueHrne CGHOPMUPOBAHHOCTH YMEHHH MPUMEHSTh IIOJIYYEHHbIE 3HAHHUS MpPU PELICHUH
pa3JINYHBIX 3a/1a4;
obecriedyeHre CPOPMHUPOBAHHOCTU TPEACTABICHUII O MaTeMaTHKe KaK 4acTU OOIIedYeoBeYeCKOn
KYJIbTYpPbI, YHUBEPCAIILHOM S3bIKE HAyKH, MI03BOJISAIOIIEM ONKUCHIBATh U U3y4aTh PEajbHbIE MPOLECCH
U SIBJICHUSL.

OCHOBY JaHHOW NpPOrpaMMBbl COCTaBISIET COAEP)KaHUE, COTJaCOBAaHHOE C TPEOOBAHUAMU

(benepanbHOro KOMIIOHEHTA CTaHIapTa CpeiHero (TI0JHOTro) 00IIero 0Opa3oBaHusl.

B npodunbHYI0 COCTaBISIONIYyIO — BXOOUT IPOQECCHOHAIBHO HAIPaBIEHHOE COJEPIKaHuE,
HEoOX0oMMOoe Uil YCBOEHHsI NpOo(eCCHOHATbHON 00pa3oBaTeNbHOM NporpaMMebl, (OPMUPOBAHHS Y
CTYJEHTOB TPO(hecCHOHATBHBIX KOMIIETEHIIIH.

[Iporpamma conepKUT TEMATUYECKHUN IUIaH, OTPAKAKOIIUKA KOJUYECTBO YAaCOB, BBIIEIAEMOE
Ha U3y4eHUEe MAaTEeMaTHUKH MPU OBIAJCHUU CTYJCHTaMH MPOQECCHsIMI TEXHUUYECKOTO TPOoduIIs.

[TporpaMMoii TpeayCMOTPEHO CaMOCTOsATEIbHAasI BHEayqUTOpHas padoTra, BKIIOYAIOIIAs:
peleHre 3a/1a4, BBIMOJHEHHE JOMAIIHUX paldoT, cO3JaHME IMpe3eHTaluil, MOAr0TOBKA JOKJIAIOB,
COOOIIeHUH.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «MATEMATHUKA»

Martematuka  saBisercs — ¢GyHIAMEHTAIbHON  00meoOpa3oBaTeNbHOM — TUCIHUIUIMHON €O
CJIOKHMBIIUMCS YCTOHYMBBIM COJIEP>KaHUEM M OOIIUMHU TPEOOBAaHUSIMU K MOJATOTOBKE 00yYaIOIIHXCA.

B mpodeccrnoHanbHBIX 00pa30oBaTENbHBIX OpPraHU3ALUAX, PEATH3YIOUIMX 00pa30BaTEIbHYIO
nporpamMmy cpegHero oormero oopazoBanus B npenenax ocsoenust OIIOIT CIIO na 6aze 0CHOBHOTO
ob1iero oOpa3oBaHusi, U3y4eHUE MAaTEMAaTUKN UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MPOGUIIs
po¢eCCHOHAITBHOTO 00pPa30BaHUS.

IIpu ocBoenmn mnpodeccuit CIIO wu cnenmanbHocTerd CIIO  TexHMueckoro mnpoduiIs
npodeccnoHanbHOrO 00pa3oBaHMsI MaTeMaThKa H3y4yaeTcs Oosee yriyOJeHHO, Kak HpoduibHas
yueOHasi AUCHUHUILIMHA, YYUTHIBAIOIIas crieu(uKy OCBauBaeMbIX Mpodeccuil.

OT0 BBIpa)XKaeTcsi B COJAEP)KaHWU OOY4YEHHUs, KOJIMYECTBE YAacCOB, BBIIACISAEMBIX Ha H3Yy4YEHUE
OTIENbHBIX TEM MpPOTrpaMMbl, IJIyOMHE HX OCBOCHHS CTyJIeHTamMH, OO0beMEe M XapaKTepe
IIPAKTUYECKUX 3aHATUH, BU/IaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAIU3YIOTCS B YEThIPEX HAMpaBICHUIX:

1) oO6rmee npeacraBieHne 00 HACSIX U METOJaX MAaTEMATHKH;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBiajgcHUE HEOOXOIUMBIMUA KOHKPETHBIMH 3HAHUSAMHU U YMCHUSMH;

4) BOCIHUTATEIBHOE BO3/ICHCTBHE.

N3ydeHnne MaremMaTHKd Kak NpodriibHON 00meo0pa3oBaTebHON y4eOHOW TUCIUTUIAHEI,
yUUTHIBaOIIEH crenuuKy ocBanBaeMbix cTyneHTamu npodeccuii CI1O obecneunBaercs:
BBIOOPOM PA3IIMYHBIX TOAXOI0B K BBEIEHUIO OCHOBHBIX ITOHSITHIA;
(dbopMHpOBaHHEM CHUCTEMbI y4YeOHBIX 3anaHui, oOecreunBaronx 3((EeKTHBHOE OCYIIECTBICHHE
BBIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;
oOoramieHleM CHeKTpa CTUJIed y4eOHOW JesITeTbHOCTH 3a CYET COTJIACOBAaHUS C BEAYIIMMH
JeSITeTbHOCTHBIMH XapaKTePUCTUKAMU BRIOpaHHON Mpodeccuu.

IIpodunbHas cocraBisomas OTpaXkaeTcss B TpeOOBAHUAX K IOJATOTOBKE OOy4aromuxcs B

YacTH:

o01ieif cUCTeMbl 3HaHUU: coJlepKaTeabHbIE MPUMEPHl HMCIIOJIB30BAaHHUS MaTeMaTHYeCKUX UAeH U
METOIOB B MPO(eCcCHOHATBHOM J1eATeNbHOCTH;
YMEHHUI: pa3Inune B ypOBHE TPEOOBaHUH K CIIOKHOCTH MMPUMEHSIEMBIX aITOPUTMOB;
MPAKTUYECKOTO HMCIOIBb30BaHUS NMPUOOPETEHHBIX 3HAHWN M YMEHWIA: WHIMBHIYaTbHOTO y4eOHOTO
OTIbITa B MOCTPOECHUH MATEMaTHUYECKUX MOJIEEH.

Conepxanue y4yeOHOM  OUCHMIUIMHBI — pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMH
COJIEp>KaTENbHBIMU IMHUSAMU 00yUeHUSI MaTeMaTHKe:

o aneebpauveckas auHus, BKIIOYAIONIAs CHCTEMAaTH3allMI0 CBEACHUNW O 4YHCIaX; H3yueHUe
HOBBIX U 0000IIEeHME paHee U3YyYeHHBIX olepauuil (BO3BEJEHHE B CTEMEHb, M3BJICUEHHE KOPHS,
norapuMUpPOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC W OOpaTHBIE K HHUM); W3y4Y€HHE HOBBIX
BUJIOB UHUCIIOBBIX BBIpQXKEHUU U (HOpPMYJ; COBEPIICHCTBOBAHHE MPAKTHYECKHX HABBIKOB U
BBIUHUCIUTENBHON KYyJIbTYphl, pPACHIMPEHHE U COBEPIICHCTBOBAaHUE alreOpanyeckoro amnmnapara,
cOpPMUPOBAHHOTO B OCHOBHOHM IIKOJIE, M €ro MNPUMEHEHHE K PEUIeHHI0 MaTeMaTHYeCKUX H
MIPUKIIAIHBIX 33/1a4;

® meopemuKko-@yHKYUOHANbHAA JUHUA, BKJIIOYAIONIAas CUCTEMAaTH3allMI0 W pacHIMpeHHe
CBeleHUI O (YHKIMSIX, COBEPIICHCTBOBAHHE TIpadUIecCKHX yMEHHiI; 3HAKOMCTBO C OCHOBHBIMHU
uaessMM W METOJaMH MAaTeMaTH4YecKoro aHajium3a B o00beMe, TM03BOJISIONIEM HCCIIEA0BaTh
JJIeMEHTapHble (YHKIMM U peliaTh MpPOCTEHIINe TeoMeTpuueckue, ¢Gu3MYecKkue | Apyrue
MIpUKJIaIHbIE 3a/1a4H;

® JUHUA YpPAGHEeHull U HepaseHcme, OCHOBAHHAs Ha IIOCTPOGHWHM M HCCIEAOBAHUU
MaTeMaTHYeCKUX MoOJelell, mepecekarmascs ¢ anredpandeckod M TEOpPeTHKO-(PYHKIIMOHAIBHON
JUHUSAMHA ¥ BKIIOYAIOMAs pa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKH  alre0pamdecKux
npeoOpa3oBaHMil JUIsl pENICHUS YpaBHEHUW, HEPABEHCTB M CHUCTEM; (DOPMHUPOBAHHE CIIOCOOHOCTH
CTPOUTH U HCCIENOBaTh MPOCTEHIINEe MaTeMaTHYecKue MOJEIN MPHU PEUICHUH MPUKIATHBIX 3a/1ad,
3a/1a4 U3 CMEKHBIX U CTICHUATBHBIX TUCIUTLINH;



® ceomempuueckdas JuUHUsA, BKIIOYAIOIIAS HATJSAHBIC TNPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax u u3zyueHHe UX CBOMCTB, ()OPMHPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOI'O BOOOPAXKECHHMS,
pa3BUTHE CIOCOOOB T€OMETPHUECKUX H3MEPEHHH, KOOPIMHATHOTO M BEKTOPHOTO METOAOB JUIA
pelIeHHsI MaTeMaTHYeCKUX U MIPUKIIAIHBIX 3a/1a4;

®  cmoxacmuueckds AuHUSA, OCHOBaHHAsI HA Pa3BUTHU KOMOMHATOPHBIX YMEHUM, IPEICTABICHUI
0 BEPOSTHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTIX OKPYKAIOIIET0 MUPA.

PazButue coJiepKaTeIbHbBIX JTMHUAN COIIPOBOKIAETCS COBEPIICHCTBOBAaHHEM
MHTEJUICKTYaJIbHBIX W PEYEBBIX YMEHHH IMyTeM OOOTalleHHs MaTeMaTHYECKOTO S3bIKA, Pa3BUTHSA
JIOTHYECKOTO MBILIICHHS.

Maremaruka sBisieTcs  (QyHIaMEHTAIbHOW 00me00pa3oBaTeNnbHON  JUCHUILIMHON €O
CIIOKHBILIMMCSI YCTOWYMBBIM COJICP)KaHUEM U OOIIMMHU TPEOOBAHUSAMH K TOATOTOBKE OOYYarOIIMXCSl.
Peammzanms oOmmx 1meneld H3y4eHUS MaTeMaTHKH TPAJAWIHOHHO (opMmHupyeTcs B 4YeThIpeX
HalpaBJCHUAX — MeToandeckoe (oOmiee mpexacTaBieHHe 00 HAEAX M METOJaX MAaTEeMaTHKH),
MHTEJUIEKTYaJbHOE  pa3BUTHE,  YTHJIUTAPHO-IparMaTH4ecKoe  HampaBlieHHEe  (OBJaJIeHUe
HEOOXOMMBIMU KOHKPETHBIMH 3HAHUSIMU M YMEHUSIMH ) U BOCITUTATEIbHOE BO3/ICHCTBHE.

[poduauzanusa uejeid MaTeMaTHYECKOrO OOpa30OBaHMS OTpa)kaercs Ha BBIOOpE
NPUOPHUTETOB B OPTaHU3ALUU Y4eOHOH NesATeNbHOCTH OOydaromuxcs. st TeXHHIeCKOro mpoQuIs
BBIOOp IeJel CcMemaeTcss B MparMaTHYECKOM HAlpaBJICHUH, MPEAyCMATPHBAIOIIEM YCHJICHHE H
pacimpeHue IPUKIIHOTO XapakTepa W3yYeHHs MaTeMaTHKH; IPESHMMYIICCTBEHHOW OpUEHTAIlMN Ha
AITOPUTMUYECKUAN CTHIIb TO3HABATEIBHON JEesITeIbHOCTH. V3ydueHne MaTeMaTHKU KaK IPOQHILHOTO
y4e0HOro npeaMera 00ecreqnBaeTCs:

— BBIOOPOM pa3IMYHBIX MOJIXOA0B K BBEACHUIO OCHOBHBIX TIOHSTHIA;
— (popmupoBaHrEeM cHCTEMbI YUEOHBIX 3a/laHUH, 00eCTIeYnBaIOMINX d(PPEKTUBHOE OCYIIECTBICHUE
BBIOpPAHHBIX IIEJIEBBIX YCTAaHOBOK;
— o0oralieHreM CIeKTpa CTHJIeH y4eOHOW IEATeNLHOCTH 3a CYET COIJIacOBAaHUS C BEIYLIMMHU
JeSITeTbHOCTHBIMH XapaKTePUCTUKAMU BRIOpaHHON TpoQeccuu.
IIpoduabHas cocraBisionas OoTpakaercsi B TpeOOBaHUAX K MOJATrOTOBKE OOYydaroIIMXCs B

YacTHu:

— o011el cucTeMbl 3HaHUHU: coziepKaTeNbHbIe IPUMEPBI UCIOIb30BaHUs MaTeMaTUYeCKUX UJel 1
METOJIOB B MPO(ECCUOHATBHON AESITETbHOCTH;

— YMEHHMHA: pa3inure B ypoBHE TpeOOBaHUHN K CIIO)KHOCTH MPUMEHSEMBIX aJTOPUTMOB;

— TMPaKTUYECKOTO HCIIOJIb30BAHUS NPUOOPETEHHBIX 3HAHUM W YMEHUH: HWHIWBHUYaJbHOTO
y4eOHOro OmnbITa B MOCTPOSHUM MAaTeMaTHYECKHUX MOJEJeH, BBIOJHEHUU HCCIEeI0BATENbCKUX U
MIPOEKTHBIX PadoT.

Takum oOpa3zom, mnporpamMma OpPHUEHTHPYET Ha TPUOPUTETHYIO pOJIb IPOLECCYATbHBIX
XapaKTepUCTUK y4eOHOM paboThl, 3aBHCALIMX OT Hpoduis MNpodhecCHOHAIBHONW MOATOTOBKH,
aKLEHTUPYET 3HAYEHHME IIOJYYEHMs OIbITa MCIIOJIb30BAaHUS MaTeMaTUKH B COJIEP)KATENbHBIX H
npoEeCCHOHATbHO  3HAUYMMBIX  CHUTyallUsX [0 CpaBHEHHIO €  (OpMalIbHO-YPOBHEBBIMU
Pe3yNbTaTUBHBIMH XapaKTEPUCTUKAMU O0YyUEHUS.

MECTO YYEFHOW JUCIHUILIMHGI B YYEBHOM ILJTAHE

VYuebnasa qucuuruinHa «MateMaTHKay SBISeTCs y4eOHbIM MpeAMETOM 0053aTeNbHOM MpeIMETHOM
obnactn «Maremaruka u uHdopmatukay OI'OC cpeanero obmero oopazoBaHus.

B mpodeccronanbHBIX 00pa3oBaTeNbHBIX OpPraHU3aLUAX, PEATM3YIOUIMX 00pa30BaTEeNbHYIO
porpaMMmy cpensero oomiero oopaszoBanus B npenenax ocsoeHusi OIIOII CIIO na 6a3e 0CHOBHOTO
oOuiero oOpa3oBaHus, yyeOHas nucuuiuinHa «MaTtematrukay u3ydaercs B 0011eo0pa3oBaTeIbHOM
nukie ydebnoro miana OITOIT CIIO nHa 6Ga3e OocHOBHOTO 00IIEro OO0pa3oBaHUS C TOIYyYECHUEM
cpennero obmiero oopazosanus (IITIKPC, ITIICC3).

B yue6nbix manax [IITKPC, [TIICC3 yuebHas nucuuruinHa «MareMaTuka» BXOAHUT B COCTAB
o01mux 0011e00pa3oBaTeIbHBIX YUCOHBIX AUCIHUILINH, ((OPMUPYEMBIX U3 005S3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpeanero obriero odpazoBanus, s npodeccuit CI1O umu cnenmansrocteir CI10
COOTBETCTBYIOIIETO POoduIst mpodhecCHOHATBFHOTO 00pa30BaHuUs.
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PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLTAHBI

OcBoeHue coniepkaHus yaeOHOM JUCIMILTUHBI «MaTteMaTuka» 00ecreuynBaeT JOCTIKCHNE
CTYICHTaMHU CJEIYIOLINX pe3yiabmamaos:.

®  JIUYHOCMHDBIX:

—— c(OpPMUPOBAHHOCTh MPEJACTABICHUA O MAaTeMaTHKe KaK YHHBEPCAJIbHOM S3BIKE HAYKH,
CPEICTBE MOJCIUPOBAHHUS SIBIICHUN U MPOIIECCOB, UIEAX U METO/IaX MaTeMaTUKH;

— I[OHMMaHH€  3HAYUMOCTHM  MAaTE€MaTUKU  JUIsi  HAay4YHO-TEXHHUYECKOro  Mporpecca,
c(OpMUPOBAHHOCTh OTHOILIEHHUS K MaTEeMaTHKE KaK K YacTH OOIIeueIOBEYECKOW KyJIbTYphl depes
3HAKOMCTBO C UCTOPUEN PA3BUTHSI MATEMATUKH, 3BOJIFOLUEN MAaTEMAaTHUYECKUX UJIEH;

—— Ppa3BUTHE JIOTUYECKOTO MBIIIICHHS, MPOCTPAHCTBEHHOTO BOOOPaXEHHS, aIrOPUTMUYECKOM
KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM JUIsl Oynymiei npodeccruonanbHON
NEesITeNIbHOCTH, IS TPOJOHKEHHsI 00pa30BaHus U caMOO0pa30BaHMUs;

—— OBIIQJICHHEC MAaTEMaTUYCCKUMHU 3HAHUSMH W YMEHUSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOM
KU3HU, JJII OCBOCHHMS  CMEXKHBIX  ©CTECTBEHHO-HAyYHBIX  JUCHHUIUIMH W JUCIHHILTUH
podecCHOHATLHOTO UK, JUIS TIOTYYCHHS] 00pa30BaHUs B 00JIACTSX, HE TPEOYIOMIMX YIiIyOJICHHON
MaTeMaTHYeCKOM MOArOTOBKHU;

—— TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUIO, B TOM YHCJIE€ CaMOOOpa3OBaHHUIO, Ha
MIPOTSHKEHUH BCEU KU3HHU; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBUIO
YCTEIHON MPOPECCHOHATBHON M O0IIECTBEHHOM JIeATEIIBHOCTH;

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITETbHOM TBOPYECKOM W  OTBETCTBEHHOM
NeSTEeITbHOCTH;

—— TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B 00pa30BaTeNbHOM,
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-UCCIIeIOBATEIILCKOM, IPOCKTHON U IPYTHX BHJAX JIEATCIIEHOCTH,

—— OTHOIIEHHE K Mpo(deccCHOHANbHON NeATeTbHOCTH KaK BO3MOXHOCTH Yy4YacTHsl B PEIICHUH
JIUYHBIX, OOLIECTBEHHBIX, TOCYaPCTBEHHBIX, 00IIEHAIIMOHATBLHBIX MTPO0JIeM;

® MemanpeomMemHulx:

—— YMEHHUE CaAMOCTOSITEJIbHO ONpPENENsATh ILEeNU JACSITENbHOCTM M  COCTAaBJIATh  IUIAHBI
NESTETbHOCTH; CAaMOCTOSITEIILHO OCYIIECTBIISITh, KOHTPOIUPOBATh U KOPPEKTUPOBATH ESITEIBHOCTS;
WCIIONb30BaTh BCE BO3MOJKHBIE PECYPCHI AJIA JOCTHMXKEHHUS TOCTABICHHBIX LEJNeH W peanu3auuu
MIJIAHOB JICSITEIBHOCTH; BBIOUPATh YCIICUTHBIE CTPATETUH B PA3TMUYHBIX CUTYaIIHSIX;

—— YMEHHE TMPOAYKTUBHO OOWIATBCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NEeSTeTbHOCTH, YUYUTHIBATh TMO3UIIMHM JIPYTHUX YYACTHHKOB ACSITENBHOCTH, d(P(HEKTUBHO paszpeniaTh
KOH(QJINKTBI,

—— BIJIQJICHUE HaBBIKAMHU  IIO3HABATEIHHOM, Y4YEOHO-UCCIEAOBATEIILCKON W  MPOEKTHOU
NesITeIbHOCTH, HAaBBIKAMU pa3pelieHus npo0iaeM; cliocoOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB ITO3HAHNS,

—— TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITENIbHON WH(OPMAaIMOHHO-TIO3HABATEIbHOM
NEeSATETPHOCTH, BKJIIOYAas YMEHHE OpPHUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHQOpMaIuu,
KPUTHUYECKH OIICHMBATh M WHTEPIPETHPOBATh WHOOPMALMIO, TMOIYYaeMYI0 U3 Pa3IUYHbBIX
HWCTOYHUKOB;

—— BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMM: YMEHHUE SICHO, JOTMUYHO U TOYHO M3JIaraThb CBOIO TOYKY
3pEHMUsI, UCTIOB30BATh a/IEKBATHBIC SI3bIKOBHIE CPEJICTBA;

—— BJIaJICHUE HABBIKaMU MO3HABATEIHHON pe(hIeKCUU KaK OCO3HAHMS COBEPIIIAEMbIX JACUCTBUN U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTAaTOB W OCHOBAHWM, TPAHUI] CBOETO 3HAHWS W HE3HAHUS,
HOBBIX [M03HABATENbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHKEHUS;

—— MEJEYyCTPEMJICHHOCTh B MOWUCKAX W MPHHATHU PEIICHHUM, COOOpPa3UTEIHbHOCTh M WHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPUHUMATEH KPAcOTY U TAPMOHHUIO
MHUPA;



®  npeomMemHbvix:

—— chOpPMUPOBAHHOCTh MPEACTABICHUN O MAaTeMaTUKE KaK YaCTH MHUPOBOU KYIbTYpPhl U MECTE
MaTEeMaTHUKd B COBPEMEHHOM IUBWIM3AIMH, CHOCO0ax OMHCAHMS SIBICHHM peaJbHOr0 MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUN O MaTEeMaTHYECKUX TMOHATHSAX Kak BaKHEHIINX
MaTeMaTUYeCKUX MOJEISIX, MO3BOJISIONIMX OINKCHIBATh W U3Yy4aTh pa3HbIC MPOLIECCHl U SIBJICHUS,
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOT0 MOCTPOCHUSI MATEMaTHUYECKUX TEOPU;

— BIIQJICHUE METOJIaMU JIOKA3aTelIbCTB M aJITOPUTMOB PEIICHHS, YMEHHUE WX MPUMEHSITH,
MIPOBOAUTD TOKA3aTEeIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/a4;

— BIIQJICHUE CTAHJAPTHBIMU TpPHUEMaMU PEIICHUS PAUUOHAIBHBIX UM HPPAUOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHHN M HEpPaBEHCTB, WX CHCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHCIE ISl MOUCKA IYTH PEHICHUS U
WUTIOCTPAINK PEIICHUS YPaBHEHUN 1 HEPABEHCTB;

— c(hOpMUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX MOHATHUIX MAaTEMAaTHUECKOTO aHAJIN3a U UX
CBOMCTBAaX, BJAJEHUE YMEHHEM XapakTepu3oBaTh IMOBeACHHE (YHKIUN, HCIOIB30BAHHUE
MOJTYYEHHBIX 3HAHUH /I OMUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIQ/ICHHE OCHOBHBIMU TMOHSTHSMH O TIUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOHCTBaX; C(HOPMHPOBAHHOCTH YMEHHS PACIIO3HABATh I€OMETPUYCCKHE
burypsl Ha uepTex)ax, MOJENAX U B pealbHOM MHpE; MPHUMEHEHHE W3yYCHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmyn A pelIeHUs TeOMETPUYECKHX 3a/lad M 337ad ¢ MPaKTHUYECKUM
COJIEp’KaHUEM;

— c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MpPOIEccax U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHPE, OCHOBHBIX TOHSATHSIX
AJIEMEHTApPHON TEOpPHU BEPOSTHOCTEW; YMEHUN HAXOAUTh M OICHMBATh BEPOATHOCTH HACTYIUICHUS
COOBITHI B TPOCTEHINNX MPAKTHYCCKHX CUTYallUSX W OCHOBHBIC XaPAaKTCPUCTHKHU CITYYalHBIX
BEJINYUH;

— BIIaJICHUE HABBIKAMHU HCIIOJIB30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM TPH PEHICHUH
3a/1a4.

COJIEP)KAHME YYEBHOI TUCIHUATIIIMHBI

IToBTOpEHUE HIKOJIBHOIO Kypca
Hensie u pamuonanbHble uncna. JleiictButenpHble yncna. [IpeoOpazoBaHue anredpanyeckux
BbIpakeHuil. Pemienne ypaBHeHuil. Pemenue HepaBeHcTB. ['paduku pyHKIumit.
Tpuronomerpuyeckue pyHKIUUHM U TPUTOHOMETPUYECKHE YPABHEHUS

Panuannas mepa yria. BpamarensHoe nBuxenne. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIIa.

®opmyisl npuBeaeHus. PopMyitbl cioxkeHnuss. PopMysl yaABOCHUSA. Popmyivl NOIOBUHHO2O Yed.

IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMHA B MPOHM3BEACHUE U NPOU3BEACHUS B
CYMMY. Bwipasicenue mpucoHoOMempudeckux QYHKYuil uepes MmaueeHc NOJNO0BUHHO20 ap2yMeHmd.
IIpocreiimme TpPUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiuie mpucoHomempuieckue HepaseHcmaed.

OOpaTtHble TPUTrOHOMETPpHYECKHE PYHKIIMM. APKCHHYC, apKKOCUHYC, ApKTaHTE€HC.

Ilpakmuueckue 3anamusn

PannanHbIli MeTON HM3MEPEHMS YIVIOB BpPAIIECHHUS W CBSA3b C TIpaaycHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIBI CIIOKEHHUS, YIBOEHHUS, MpPeoOpa3oBaHUE CYMMBI

TPUTOHOMETpPUYECKMX  (yHKIMI B mpousBelneHHe,  NpeoOpa3oBaHME  NPOU3BEICHHS
TPUTOHOMETpUYECKUX GYHKIHMM B cymmy. [Ipocreiinne TpUTOHOMETPHUYECKHE YpaBHEHUS U
HEPaBEHCTBA.

@®yuknuu. OO6macTe ompeneneHruss U MHOXKECTBO 3HaueHUH; Tpaduk (YHKIHH, TOCTPOCHHE
rpadukoB GpyHKINN, 3aJAHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CgoiicTBa pyHKuM. MOHOTOHHOCTD, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOIUYHOCTD.
[TpomMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJbIIIEEe U HAUMEHBIIIEE 3HAYCHHUS, TOUKH IKCTPEMyMa.

8



I'padmueckas unTepnperanus. [Ipumepsl pyHKIMOHAIBHBIX 3aBUCUMOCTEH B pealbHbBIX MpoIieccax U
ABICHUSIX. ApH(PMETHUECKHUE ONIEepaluy HaJl PYHKIUSMH.

Crnoxnas GyHKIUS (KOMIO3UIWMs). [lonsamue o HenpepwvlgHOCMU GYHKYUU.

Oo6patubie dyukuuu. Obnacmv onpedenenus u 001ACMb 3HAYEHUN O0OPAMHOU DYHKYUU.
I'pagux obpamuoil pynxyuu.

OOparHble TPUTOHOMETpUYECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTCHC.

Omnpenenenust yHKIUN, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanuss rpadukoB. IlapamiensHbIi TEpEeHOC, CHUMMETPHS OTHOCHUTEIBHO Ocei
KOOpJMHAT U CUMMETPHUS OTHOCUTENIbHO Hayana KOOPJUHAT, CHMMETPUS OTHOCUTENIBHO MPSMOH y =
X, PacTSHKEHHUE M CXKATUE BJIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEH MeXAy IMEpPEeMEHHBIMH B peajbHBIX IpolleccaX M3 CMEXKHBIX

mucuutuiH. Onpenenenne pynknuid. [loctpoenune u urenue rpaduxos Gynxnuii. MccnenoBanue
¢bynkuuu. CBOHCTBa JIMHEHHOH, KBaApaTHYHOW, KYCOYHO-JIMHEHHONH U  JpOoOHO-THHEWHOU
¢bynkuuii. HempepsiBHble U nepuoanyeckue ¢yHkmuu. CBoiicTBa M rpadMku CHHYCa, KOCHHYCA,
TaHreHca W KortanreHca. OOparHbpie QyHKIMM W ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE
¢ynkuuu. IIpeoOpa3oBanus rpapuka ¢pynkuuu. 'apmonnueckue xonedanus. Ilpukinannsie 3agauu.
TpuroHomeTpruyeckue ypaBHEHMsI U HEPABEHCTBA, CHUCTEMBl TPUTOHOMETPHUYECKHUX YPABHEHMM.
Pemenne 3amady NpOM3BOACTBEHHOTO coiepxkaHus. Pemenue 3agad  NpoU3BOACTBEHHOIO
cogepxkanus. [locrpoenue rpagukoB ¢ NOMOIIBI0 KoMIIblOTepHOM nporpammbl Advanced Grapher.
[Ipumepsl pelieHus TPUTOHOMETPUUYECKUX YpPaBHEHUM M CUCTEM YpaBHEHHMI C HCIOJIb30BaHUEM
KOMIIBIOTEpHBIX mporpamMm LoviOtvet, Universal Math Solver (UMS) - VYuuBepcanbHbIit
Maremarnueckuii Pemarens.

IMapanienbHOCTH B IPOCTPAHCTBE

Axkcuomsl crepeomeTpun. CiaeacTBUs U3 AaKCHOM.

B3auMHOe pacnosiokeHue IBYX MpsAMBIX B ImpocTpaHcTBe. IlapamienbHOCTH MHpsAMON U
IIJIOCKOCTH.

[TapannensHoCTh MIockocTeR. CBOMCTBA MapalljIeNIbHBIX MIIIOCKOCTEM.

IlepneHAUKYJISIPHOCTH B IPOCTPAHCTBE
[TepnienauKynapHOCT NpsIMBIX. [lepneHIUMKyIApHOCTh MpSAMONW M IIIOCKOCTU. CBS3b MEXIY
MEPIEHIUKYISIPHOCTBIO ¥ TAPAJLIEIBHOCTBIO. [lepnenauKyIsip 1 HAKJIOHHAs. YTOJI MEXKY IPSIMOU
U IIOCKOCTBIO. Teopema O Tpex INeprneHauKynsapax. [IByrpaHHbeii yrois. IleprneHaukyinsspHOCTb
JIBYX TIJIOCKOCTEH.

Ilpakmuueckue 3anamusn

IIpu3Haku B3aMMHOIO pacCHOJIOKEHUs MPsAMBIX. YIrol MexAy NpsAMbIMH. B3aumnoe
pacIoyIOKEHUE MPSAMBIX U IUIOCKOCTeH. [lepnenauKysp 1 HaKJIOHHAs K IJIOCKOCTH. YTOJI MEXIY
MPSIMOM M TUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacHoOJIOKEHUU IMPSMOM M IUIOCKOCTH. Teopema o
Tpex MEepPIEeHINKYIIpax.

IIpu3Haku ¥ CBOMCTBA NapaJUICIbHBIX U MEPIEHIUKYIIAPHBIX IUNIOCKOCTEN. PaccTosiHue OT TOUKH
710 TUTIOCKOCTH, OT IIPSIMOM J10 IIIOCKOCTH, PACCTOSIHUE MEXY TUIOCKOCTSMH, MEXTY
CKPEIMBAIOINUMUCS TPSIMBIMHU, MEXKIY POU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHHE M €ro CBOicTBAa. Teopema o0 nIOWAOU OPMOSOHANLHOU
npoeKyuu MH020y201bHUKa. B3anMHOE pacrosioKeHUe MPOCTPAHCTBEHHBIX (PUTYp.

KoopanHatsl 1 BeKTOPBI

[IpsimoyronbHast (ekapToBa) cHcTeMa KOOpJIMHAT B HpocTpaHcTBe. Dopmyina paccTOSHUS
MEXy IBYMsl TOUKaMU. Y paBHEHUsI chepsl, niockocmu u npsamotl.

Bextopsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. Ci0’KE€HHE BEKTOPOB. YMHOKEHHE BEKTOpA
Ha 4ucio. PasnokeHne BEKTOpa IO HAIpPAaBICHUAM. YTOJ MEXAy AByMs BekTopamu. lIpoexnus
BeKTOpa Ha ocb. Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.
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Hcnons30BaHne KOOPAUHAT U BEKTOPOB MPHU PEIIEHUH MAaTEMAaTUYECKUX U MPUKIAIHBIX 3a4a4.

Ilpakmuueckue 3anamus

Bexkropsl. JleiicTBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPAWHAT B MPOCTPAHCTBE. Y paBHEHUE
OKPYXKHOCTH, Cepbl, TUIOCKOCTH. PaccTosiHue Mexy Toukamu. JleicTBHsI C BEKTOpaMHU, 3aIaHHBIMH
KoopauHatamu. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSMON U IUIOCKOCTH.
Hcnonp30BaHne BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUHU.

IpousBoaHass pyHKkuMH

ITocaenoBareabHocTH. CriocoObl 3a1aHNs U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIILHOCTEMN.

llonamue o npedene nocnedosamenvrHocmu. Cyujecmeoganue npeoeia MOHOMOHHOU
ocpaHudennou  nociredosamenviocmu. CyMMHUpOBaHUE IOcienOBaTeNnbHOCTEN. beckoHeuHo
yObIBaroI1asi reOMEeTpUYecKasi IpOrpeccHs U ee CyMMa.

IpousBoanas. Ilpupamenue aprymenta ¢ynkuun. Ompenenenue npousBonHou. [IpaBuna
BBIUMCIICHUS] NpPOU3BOAHOM. IIpou3BoAHBIE CyMMBI, pPa3HOCTH, NPOU3BEIACHUSA, YACTHOIO.
[TpousBonnas cinoxknoit ¢ynknuu. [IpomsBoanass TpuroHoMmerpudeckux GyHKUUU. [Ipouzsoomvie
06pammol pyHKYUY U KOMNOZUYUU PYHKYULL.

Ilpakmuueckue 3anamus

UYucnoBas mocie10BaTeNIbHOCTb, CIIOCOOBI €€ 3aaHusl, BHIYUCICHUS YICHOB MTOCIEA0BATEIHHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeuHo yObIBaromas reoMeTpudeckas porpeccusl.

[IpaBuna u popmynsl quddepeHpoBanus, Ta0INIIAa TPOU3BOIHBIX IEMEHTAPHBIX (YHKIHI.

[IpousBonnass TpuroHoMmerpuueckux (QyHkuuid. HaxokaeHue TPOU3BOIHBIX, HCIOIB3YS

komrbioTepHyto nporpammy Universal Math Solver (UMS) - VuuBepcanbHblii MatemaTHuecKuin
Pemarens.

IIpmeHenne MPoOU3BOAHOI U ePBOOOPa3HOIT

[TonsiTue 0 MPOU3BOAHON (QPYHKIMH, €€ T€OMETPUYECKUH M (PU3UYECKUI CMBICI. YpaBHEHUE
KacatenbHOW K rpaduky (yskiuu. [IpuMeHeHrne NPOU3BOIHON K HCCIENOBaHUIO (DYHKIMH U
noctpoeHuio rpadukoB. [Ipumepsl UCHONB30BaHUS MPOU3BOJHOM JJsI HAXOXAECHUS HAWITYYLIEro
peleHus B MPUKIAAHBIX 3aa4ax. Bropas npousBoaHas, ee reoMeTpHuecKuil U (PU3NYECKUA CMBICI.
Haxoxnenue ckopoctw st mpolecca, 3agaHHoro ¢opmyinod u rpaduxom. IIpumenenue
ONPEACIIEHHOTO0 MHTErpajga Jjs HaxXxO0XJAEHUs IUIOAAW KPHUBOJIMHEMHON Tpanenuu. dopmyna
Herorona—IJleiiOnuna. [Ipumepsl npuMeHeHUs! HHTErpaja B PU3UKE U TEOMETPUU.

Ilpakmuueckue 3anamus

IIpon3BogHas: MEXaHUYECKUIM U T€OMETPUUECKUI CMBICII IIPOU3BOIHOM.

VYpaBHeHue kacaTesnbHOM B oOmiem Buje. McciaenoBanue (yHKIHMHM C MOMOUIbIO MPOU3BOAHOM.
Haxoxaenne Haubob111ero, HANMEHbBIIET0 3HAYSHHS U SKCTPEMaJIbHBIX 3HAaYeHUH (PyHKIUU.
Wnterpan u mnepBooOpa3Has. Teopema Hprorona—JleiiOnuna. IlpumeHenune wuHTerpana K
BBIUMCIICHUIO (PU3NYECKUX BEJIMYMH U IUTomaael. Pemenue 3a1a4 npou3BOJCTBEHHOTO CO/IEPKAHMS.
Pemrenne 3amau  IpOM3BOACTBEHHOTO COACpPKaHWs. DBBINIONIHEHWE YNpPaXXHEHUW, MCIOIb3Ys
KOMITBIOTEpHYIO nporpammy Solver 1.1.

MHoOrorpaHHuKHu

Bepmunbl, pebpa, TpaHum MHoOrorpaHHuka. Pazeepmka. Muocoepannvie yenvi. Bwinykivie
MHo2oepanHuku. Teopema Jiinepa.
[Tpusma. [Ipsamast u naknionnas npusma. [pasunpHas npusMma. [apamnenenumnesn. Kyo.
[Mupamuna. IlpaBunbHas nupamuaa. YcedeHHas nupampaa. Terpasap. Cummerpuud B KyOe, B
napajuienenunese, B npusme u nupamuae. Ceuenus Kyoa, IpuU3Mbl U TUPAMHUIBL.
[IpencraBieHre O MNpaBUIIBHBIX MHOTOIPAaHHUKAX (TeTpadape, KybOe, OKTadzpe, HoJeKa’ape U
HKOCAdIpE).
®opmynsl 00beMa Kyda, IPSIMOYTOJILHOTO Tapalieenuie 1a, PU3MbI, TUPaAMUIbL.
Ilpakmuueckue 3anamus

Pa3znuunble BuIb MHOTOrpaHHUKOB. X m3o0paxenus. CedeHus, pa3BepTKH MHOTOTPAaHHHUKOB.

[Imomanes mnoBepxHocTH. Buabsl cumMmerpuii B mpocTpaHcTBe. CHUMMETpPUS MHOTOTPaAaHHUKOB.
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Brruucnenune mnomaneit u oobemMoB. PerieHue 3amad mpou3BOACTBEHHOTO cojepraHus. Pemienne
3a/1a4 MPOM3BOJICTBEHHOTO COZCpKaHus. PerieHue 3amad, MCHOJIb3ysS KOMIBIOTEPHYIO MPOTPaMMY
Pacuérsl mo matematuke 1.0.

TeJia 1 MOBEPXHOCTH BpPallleHUA
Hunuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi MMOBEPXHOCTH, 00pa3yroIas,
pasBepTka. OceBble CEUCHUS U CEUEHUs, IIapajlIeIbHble OCHOBAHUIO.
Hlap u cdepa, nx ceuenus. KacatenpHast 1iockocTh K cdepe. @OpMyIibl IUIOMAAN TOBEPXHOCTEH
LWINHAPA U KoHyca. PopMyIbl o0beMa 1apa 1 omanm chepsl.
Ilpakmuueckue 3anamusn
Paznuunble Buabl Ten BpameHus. Mx nzobpaxenus. CedeHus, pa3BepTku Tes BpameHus. Iliomansb
MOBEpXHOCTU. Buael cummerpuii B mnpocrpaHcTBe. CHMMETpHUs Tell BpallleHus. BpruncicHue
wiomanae u oObemoB. PemieHue 3axad MPOU3BOACTBEHHOIO cojepxkaHusA. Pemienue 3anau
IIPOU3BOJCTBEHHOI'O COAEPKaHMs. Permenue 3axad, UCIonb3ysi KOMIIBIOTEPHYIO IIporpammy Pacyérsl
o matematuke 1.0.

Iloxka3atenbHas, JorapupmMuyeckas U creneHHass PyHKIHA

Kopuu u crenenu. KopHu HaTypanbHOW CTENEHW M3 YMcia U UX CBOMCTBA. CTENEHU C pallMOHAIbHBIMU
MOoKa3aTeNsiMu, UX cBoWcTBa. CTENeHM C JEHUCTBUTENBbHBIMU IOKa3aTelasiMu. CBONCTBAa CTENEHU C
JNEUCTBUTEIILHBIM IIOKA3aTeIIEM.

Jlorapudm. Jlorapupm uncna. OcHOBHOE JOrapupMUYecKoe TOXKIECTBO. JeCATUUHBIE U HATypallbHbBIE
norapudmsl. [IpaBuna neiictuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBaHHIO.

[Ipeobpa3oBaHue palMOHAIBHBIX, UPPALMOHAIBHBIX CTEIIEHHBIX, MMOKA3aTeIbHBIX U JOTaPHU(PMHUECKUX
BeIpakeHui. OnpeneneHus pyHKIHIA, UX CBOWCTBA U TpapuKy.

WppanuonansHele, MOKa3aTeabHbIe U JorapuMUYecKue ypaBHEHUS U CUCTeMbl. OCHOBHBIE NMPUEMBI HX
pemeHust (pa3noKeHWE HAa MHOXHUTEIH, BBEIECHHWE HOBBIX HEHM3BECTHBIX, IOJCTAHOBKA, TrpaduyecKuid
METO/).

WppanmonansHele, Moka3aTelbHbIE U JIoTapudmudeckue HepaBeHcTBa. OCHOBHBIE MPUEMBI UX PEIICHUS.
Hcnonb3oBaHue cBOMCTB U rpadukoB (PYHKIUN IPU PEIICHUU YPaBHEHHUI U HEPABEHCTB.
Ilpakmuueckue 3anamusn

ApudmeTrnueckue EHCTBUS HaJ 4YHCIaMHU, HAXOXACHHE NPUONMIKEHHBIX 3HAYCHHH BEIMYUH U
MOTPEIIHOCTEH BHIYUCICHHUH (a0COTIOTHON U OTHOCUTENHHOM), CPaBHEHHE YHCIOBBIX BHIPAKEHUH.
Brrunciienue u cpaBHeHUE KOpHEW. BeInonHEHNE pacyETOB ¢ paguKalamu.

Pemrenne wmppanvoHanbHbIX ypaBHeHUM. HaxoxaeHue 3HayeHUM CTENeHEH C palnuOHalIbHBIMU
nokazatessimu. CpaBHeHue creneneil. [IpeoOpa3zoBanust BeIpaKeHUN, COACpKAIUX CTeNeHU. Perenue
MOKa3aTeJIbHbIX YPAaBHCHUN U HEPABEHCTB.

Pemenue npuknaaHbix 3aaad.

Haxoxnenue 3HaueHuit morapudma mno mponu3BoIbHOMY OCHOBaHUIO. [lepexoa oT 0JHOrO OCHOBaHUS K
npyromy. Beruncnenme wu cpaBHeHuwe Jorapudmon. JlorapudmupoBaHue H MOTSHIIMPOBAHHE
BeIpakeHHU. [IpuOnmkeHHbIE  BBIUMCICHUS W PEIICHUS TPUKIAIHBIX  3amad.  PerneHue
norapu(MHUYECKUX YpaBHEHHWW W HEPABEHCTB. PemeHue 3agad MPOW3BOJCTBEHHOTO COJCPKAHUSA.
Pemienue 3amad mpoM3BOJCTBEHHOrO cojepkaHus.PemieHne ypaBHEHUNW M HEPABEHCTB, HCIOJIb3YA
komrbioTepHyto mporpammy Universal Math Solver (UMS) - VuuBepcanbhblii Matemarndeckuii
Pemaresns u mporpammy LoviOtvet.

JieMeHThl KOMOMHATOPUKH, TEOPUU BEPOSTHOCTH, MATEMATHYECKON CTATHCTUKH

JjieMeHTbl KOMOUMHATOpuKkHM. OCHOBHBIE TOHATHS KOMOMHATOpPUKH. 3aJaud Ha TMOJACYET YHucia
pa3MelIeHnid, IepecTaHOBOK, coueTaHuii. Pemenne 3amad Ha nepebop BapuanTtoB. Dopmyna GmHOMA
Herotona. CoiictBa GuHOMUHAIBHBIX K03 uurentoB. Tpeyronsuuk [lackans.
DJieMeHThI Teopuu BeposiTHOcTeil. CoObITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOXCHHE
BEpOSTHOCTEH. [lonamue o Hezasucumocmu codvimutl. [JJUcCKpemHas cay4yauHas eeiuduHd, 3aKOH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKPEemHOU CAy4aunou eenudunvl. Ilonsmue o 3axone
OobUIUX YUCeIL.
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DJieMeHTbl MaTeMaTH4yeckoid craTtucTHKHU. [IpencraBieHue AaHHBIX (TaONHULBI, JWArpaMMBI,
rpaduKn), eeHepanvbHas CO8OKYNHOCMb, 8blOOPKA, cpedHee apugmemuueckoe, meouana. Ilonamue o
3a0ayax Mmamemamudeckou CmamucmuKuy.
Pewenue npaxmuyeckux 3a0au ¢ npumeHenuem 6epoImMHOCMHbIX MEMOO08.
Ilpakmuueckue 3anamus

Hcropust pa3BuThsi KOMOMHATOPHUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B Pa3IUIHBIX
chepax uenoBeueckoil >ku3HenesTenbHOCTH. [IpaBuna komOuHatopuku. PemieHne KOMOMHATOPHBIX
3amad. PasMemnenus, couetaHuss W mnepecTaHoBkM. bunom Heiootona u Ttpeyronpnuk Ilackass.
[Ipuknanueie 3a1a4u.
Krnaccuueckoe ompezenenrne BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, TeOpeMa O CyMME BEpOSITHOCTEH.
Boruncnenune BepositHocteil. [Ipuknannbsie 3amaun. [IpencraBieHue 4uCIOBBIX AaHHBIX. lIpukiagHbie
3amaun. Pemenue 3a1a4 npou3BOACTBEHHOTO COJEPKAHUS.

Hrorosoe nosropeHue
Pemenuie ypaBHeHMiT U HepaBeHCTB. ToXKIeCTBEHHbIE TPEOOPA30BaHUs UPPALMOHAIBHBIX, CTETIEHHBIX,
norapu(MHUUECKUX, TOKA3aTeIbHBIX, TPUTOHOMETPHUUECKUX BBIPAKECHUH. MHOTOTPaHHUKH, HX
MOBEpXHOCTH U 00bEMbI. Tena BpaileHus, WX TMOBEPXHOCTH U 00BEMBL [lapamnensHOCTh B
npoctpaHctie. [lepneHauKyIapHOCTh B IpoCcTpaHCcTBE. KOOpAMHATBI U BEKTOPHI.
[Tpo6Has nucbMeHHas SK3aMeHalnOHHas paboTa.
Ilpakmuueckue 3anamusn
[loBTOpEeHNE N3yUEHHOTO MaTepuara.

Coaep:xanue npopujibHON cocTaBJIsAIOIIEH

[IpodunbHoe oOyuenue - cpenctBo auddepeHUUaMy ¢ HWHIUBUAyalIU3aldd  OOydeHUs,
MO3BOJISIFOIIETO 32 CYET WM3MEHEHUH B CTPYKTYpE, COJICPKAHUUM U OpraHU3alli 00pa3oBaTEIbHOTO
mporecca 0osee MOJTHO YYUTHIBATH WHTEPECHI, CKIIOHHOCTH U CIIOCOOHOCTH OOYYArOIIUXCS, CO3/1aBaTh
YCJIOBUS JIJIsl UX O0OYYCHHsI B COOTBETCTBHUHM C MX NMPO(HECCHOHATBHBIMA UHTEPECAMH.

Jna peanuzanuu npoduiabHOrO OOY4YeHHS B TPYMNax MPU HM3YyYEHHHM Kypca MaTeMaTUKHU T10
OTIPE/ICTICHHBIM TEeMaM BKJIIOYAIOTCSA CIEAYIOIIUE BOIMPOCHI, KOTOPHIE PAcCMAaTPUBAIOTCS KakK IPH
MIPOXOXKICHUU MaTepralia, Tak U TPy PEIICHUH 3aj1ad.

IIpumeHeHne NPOU3BOAHON U NEPBOOOPA3HOIT

[TonsaTHEe O MPOM3BOAHOM (YHKIMHU, €€ TeoMeTpudeckuid M (u3nyeckuii cMbICiI. YpaBHEHHE
KacaTeabHOM K rpaduky ¢yHkuuu. [IpuMeHeHMe NpPOU3BOAHOM K HCCIEIOBaHHUIO (GYHKUUNH U
noctpoeHuio rpapukoB. [IpuMepbl HCMONB30BaHMS MPOM3BOMHONW IS HAXOXJIEHUS HAWIy4LIero
pellieHns B NPUKIAIHBIX 3a1adax. Bropas mpou3BoaHAas, €€ reOMETPUYECKUM U (U3NYECKUIl CMBICIL.
Haxoxpaenue ckopoctu g 1mpouecca, 3agaHHoro ¢opmynoir u rpapuxkoM. Ilpumenenue
ONPEACICHHOTO MHTErpajia JUid HaxOXKACHUsA IUIOMIAJAM KpPUBOJMHEHHOM Tpanenuu. PDopmyna
Herorona—IJleii6auna. [Iprumeps! npuMeHeHus: HHTerpaia B GU3UKe U TEOMETPHH.
Ilpakmuueckue 3anamus
[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUUYECKUI CMBICI IIPOU3BOIHOM.
VYpaBHeHue kacatenpHOW B oOmeM Buzae. MccienoBaHue ¢GyHKIMHM C MOMOLIbIO MPOU3BOJHOM.
Haxoxaenne Haubob111ero, HANMEHbBIIEr0 3HAYSHHS U SKCTPEMaJIbHBIX 3HAaYeHUH (QYyHKIUU.
Wurerpan u nepoodpasHas. Teopema HoroTona—IJleitbunmna. IlpuMenenue nurerpaisa K BHIYUCICHUIO
(bu3nyecKrX BEJIMYMH U TUIolIae. Pemenne 3aa4 mpou3BOACTBEHHOTO CO/IEPIKAHNUS.

MHOrorpaHHUKH
Bepuunsl, pebpa, rpaHM MHOTOrpaHHMKa. Paseepmka. Mmnocoepannvie yenvl. Buinykivie
MHo202panHuku. Teopema Duinepa.
[Tpusma. [psamast u nakronnas npusma. [pasunsHas npusMma. [apamnenenunesn. Kyo.
[Mupamuna. IlpaBunbHas nupamuaa. YcedeHHass mnupamuaa. Terpasap. Cummerpuu B KyOe, B
napajuienenunesae, B npusme u nupamuae. Ceuenus Kyoa, IpuU3Mbl U TUPAMUIBL.
[IpencraBienre O NPaBWIBHBIX MHOTOIpaHHUKAX (TeTpa’ape, KyOe, OKTadzpe, MAOAeKa’ape u
HUKOCAdIpe).
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®opmyiel 00beMa Ky0a, IPSIMOYTOJIBHOTO MapasiesIenue1a, IpU3Mbl, TUPaAMUIBL.

IlIpakmuueckue 3anamusn

Paznuunbple BuAbl MHOrOrpaHHUKOB. WX wu3oOpaxkenus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
IInomany mnoBepxHocTH. Buasl cummerpuit B npoctpaHcTBe. CHMMETpHsT MHOTIOIDAaHHUKOB.
Brruncnenue niomaaei u o0bemMoB. Pelienue 3a1a4y Npon3BOACTBEHHOIO COJIEPIKaHUS.

Tesia ¥ NOBEPXHOCTH BpallleHU s
[umuaap ¥ KoHyc. YcedeHHbIH koHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTh, OOpasyromiasi,
pa3BepTka. OceBbie CEUCHUS U CCUCHUS, ApAILICIbHBIC OCHOBAHHMIO.
[lap u chepa, ux cedenus. KacarenapHas miockocTh K chepe. DopMysbl MIIOMIAAA MTOBEPXHOCTEH
UIAHIPA U KoHyca. @opmymsl 00beMa Iapa u Iiomaan chepsl.
Ipakmuueckue 3anamus
Paznuunele Buasl Ten BpameHus. Vx m3oOpaxenus. CedeHus, pa3BepTKu Ten BpamieHus. Ilmomans
noBepxHOCTU. Bunbl cummerpuii B npoctpancTBe. CUMMETpHS Tell BpalleHus. Berunciaenue miomanei
1 00beMOB. PelieHne 3a1a4 IpOU3BOICTBEHHOTO CO/ICPIKAHUSI.

TEMATHUYECKOE IINIAHUPOBAHUE
[Ipu peanuzanuu comaepkanusi o0eo0pa3oBaTeNIbHON yueOHOM AUCIUIUIMHBL «MaTemMaTHka» B
npenenax ocBoenust OIIOIT CITO na 6a3e ocHoBHOro 001Iero oOpa3oBaHUs Bcero yueOHas Harpyska
CTYICHTOB cocTaBiiieT — 285 Wac, W3 HUX BO B3aUMOJICHCTBUU C TIPEIOJaBaTeeM, BKIIOYas
MpaKkTUYeCKue 3aHsaTus — 285 Jac.

TEMATUYECKM IJIAH
HaumenoBanue paznena O0Bem 00pa30BaTeNbHOM TPOrpaMMbl
(axaIeMHYECKUX YacoB)
BCEI'O BCETO BO B3aUMOJIEHICTBUH C
npenoaaBaTeiieM
[ToBTOpeHue 10 10
Tpuronomerpuueckre GyHKIUU U TPUTOHOMETPUUYECKHE 50 50
YpaBHEHHUS
[TapanienpsHOCTH B IPOCTPAHCTBE 12 12
[lepnieHTUKYISIPHOCTH B IPOCTPAHCTBE 14 14
KoopauHaTsl 1 BEKTOPBI 20 20
ITponsBonHas GpyHKIMK 18 18
ITpumeHenne NpOU3BOIHON M NEPBOOOPA3HOM 38 38
MHororpanHuKu 20 20
Tena 1 MOBEPXHOCTH BpaIICHUS 18 18
IToka3zarenbHas, norapudmudeckas, creneHHast QyHKIHH 40 40
DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU 93 93
BEPOATHOCTEMN
HTorosoe moBTopeHune 20 20
Hroro: 285 285
Ilpomescymounas ammecmavyun ¢ gpopme 3K3amena
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBHOCTHU

CTYJIEHTOB

Coaepxanue o0yueHust

XapakrepucTHKa
CTYAEHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

OCHOBHBIX BHUI10B ACATECJIbHOCTH

AJITEBPA

INIOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HakoMJIEHUE C pPOJIbI0O MaTeMaTUKU B HayKe, TEXHHKE,
HKOHOMHKE, WH(POPMALMOHHBIX TEXHOJOTUAX U MPAKTUYECKON
JIeATEIbHOCTH.

Beimonnenue apupmMeTHyecKux NSHCTBUN Haja YUCIAMH, cOYeTast
YCTHBIE€ U IUCbMEHHBIE IPUEMBI.

HaxoxaeHne npuOInKEHHBIX 3HAYCHUN BETMYMH M TIOTPEITHOCTEH
BBIYMCIICHHH  (aOCOJIOTHOW W OTHOCHUTENIBHOW), CpaBHEHUE
YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omuOOK B MpeoOpa3oBaHUAX U BBIYMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTAaM IIPOrPaMMBbl).

TPUT'OHOMETPUYECKHE

OYHKIMU U TPUTOHOMETPUYECKHUE YPABHEHUSA

Ocnosnble noHsmus

W3ydeHue panaHHOr0 METO/1a U3MEPEHUS YIJIOB BpallleHUs U

UX CBSI3U C TpajycHOU mepoil. M3o0pakeHue yrioB BpalleHUs Ha
OKPYXKHOCTH, COOTHECEHUE BEJINYUHBI yTJIa C €r0 PACIIOIOKEHUEM.
@opMyIHpPOBAHUE OMPENEICHU TPUTOHOMETPUYECKUX (PYHKIUN
JUIsL  yIJIOB TOBOPOTAa H  OCTPBIX YIVIOB  MPSAMOYIOJIBHOTO
TPEYroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U

OcnosHule [IpumeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS

MpucoHoMempuyecKue BBIUMCJICHHS 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIUH 1O OAHOMU

mooicoecmea 13 HUX

IIpeobpazosanus npocmeriviux W3ydyeHre OCHOBHBIX  (OpPMYJT  TPUTOHOMETPUU:  (POPMYJIBI

MPUSOHOMEMPULECKUX CJIO’KEHMUS, yJIBOCHMS, npeoOpa3oBaHuUs CYMMBI

8bIPadNCeHUl TPUTOHOMETPUUECKUX (DYHKIUN B IMPOU3BEJIECHUE U MPOU3BEACHUS
B CyMMY U TIpUMEHEHHE TIpU  BBIUUCIEHUM  3HAUYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOLLIEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPHUH TOUYEK HA €IMHUYHOU
OKPYXKHOCTHU M IPUMEHEHHE UX JIJIs1 BBIBOJA (OpPMYJI IPUBEICHUS

Dynxyuu. O3HakomJieHHME €  TOHSATHEM  IEepeMEeHHOH,  IpuMepaMu

Ilonsamue o nenpepuignocmu 3aBHCUMOCTEH

@yHrkyuu MEXy IEPEMEHHBIMHU.
O3HakoMIIeHUE c TIOHSATHEM rpaduka, ompeeNeHne
NPUHAIEKHOCTH TOYKH Tpaduky ¢yHkiuu. OmnpeneneHue 1o
dbopmyne TpocTeWmiel 3aBUCHMMOCTH, BHAa ee Tpaduka.

Bripaxkenue no ¢opmyie

OJHOU EPEMEHHON uepe3 Apyrue.

O3HakoMmIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHHUE €TO.
Haxoxaenue obnactu onpesiesieHus: U 00J1acTy 3HaYeHUH PyHKIUN

Cesoticmsa ¢hynxyuu.
I'paguuecxas
unmepnpemayusi. [lpumepuol
PYHKYUOHANBHBIX
3asucumocmell 8 peaibHbIX
npoyeccax u s181eHUsX.
Obpammusie ¢hynxyuu.
Tpuconomempuyeckue

O3HakomJIeHHE ¢ TpUMepaMu (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOLIECCAX U3 CMEKHBIX TUCHHILINH.

O3HaKoOMJIEHHE € JOKA3aTEIbHBIMU PACCYXACHUSMH HEKOTOPBIX
CBOMCTB JIMHEHHOM M KBaJApaTU4YHOM (QYHKIUI, TpOBEICHUE
UCCIIE/IOBaHMs JIMHEHHOM, KyCOYHO-TMHEHHOU, APOOHO-TMHEHHON
U KBaJIpaTMYHOM (QyHKIIMIA, mocTpoeHue ux rpagpukos. [Tocrpoenune
U uTeHune rpapukoB GpyHkuid. MccnenoBanue GyHKIMM.
CocraBneHue BUIOB (PYHKIMI 1O JaHHOMY YCJIOBHUIO, PELIEHUE
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dyHKyuu

3aJjad Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GpyHkuun

N3yuenne moHsTus oOpaTHOW (YHKIMH, OmpeneieHHue BUAA U
noctpoeHue rpapuka oOpaTHON (QYHKINU, HAXOXKAECHUE ee 007IacTH
ompeneneHuss M obimactu 3HaueHui. I[IpumeHeHue CBOWCTB
(GYHKIMH TpH HMCCIENOBAaHWU ypaBHEHHWH M pEIICHUH 33734 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOW (DYHKIIHH.

Brruucnenne 3naueHuit GyHKIIMN 110 3HAYEHUIO apryMEHTA.
Onpeznenenue NOJ0KEHUS TOUYKU Ha rpaduKe Mo ee KOOpIAuHATaM U
Hao000pOT.

O3HakOMJIEHME C TIOHSATHEM HENPEPBIBHOM IEPUOIUYECKON
¢yHkuny, GoOpMyJIMpOBaHHE CBOMCTB CHHYyca U KOCHHYca,
MOCTPOCHUE UX TPAPHUKOB.

O3HakoMmJIeHHE C T[OHATHEM TapMOHUYECKMX KOJIeOaHUH U
IpUMEpaMu TaPMOHHYECKUX KOJIEOaHHWU AJISi ONMUCAHMS MPOIECCOB
B (hu3HKe U IPYrux o0JIacTIX 3HAHUS.

O3HaKOMJIEHHE C TIOHSATHEM Pa3phIBHOW MEPUOIUYECKON (HYHKINH,
(dbopMynupoBaHuE CBONCTB TAHICHCA U KOTAHI'€HCA, IIOCTPOSHUE UX
rpaguKoB.

[IpumeHenue cBOMCTB (QYHKUMH 78 CpaBHEHUS 3HAYECHUH
TPUTOHOMETPHUYECKUX (YHKIUH, PEMICHHS TPUTOHOMETPUYECKHX
YpPaBHEHUU.

[Toctpoenne rpaukoB OOPATHBIX TPUTOHOMETPUUECKUX (YHKIIUH
U ompejesieHue 1o rpadukaM UX CBOMCTB.

BrinonHenue npeoOpa3oBanusi rpapuKoB

Apxcumnyc, apkkocunyc,
ApPKMAH2EHC YUCa

Os3HakoMmIleHHE C TIOHATHEM OOpaTHBIX TPUIOHOMETPHUYECKUX
GyHKIHI.

H3yyeHne ompeznelieHUd apKCUHYCa, apKKOCHHYCa, apKTaHI€HCa
yrciaa, (HOpPMYyIUPOBAHME UX, H300paKEHHE HA EIUHUYHON
OKPY>KHOCTH, IPUMEHEHHE IIPU PELIEHUH YPAaBHEHUN

Ilpocmeuwue
Mpu2coHoMempuyecKue
VpasHeHus U HepaseHCcmea

Pemenne 1o ¢opMyraM U TPUTOHOMETPUYECKOMY KpYIy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeHeHne 00IKX METOJIOB PELICHUsS] ypaBHEHUH (IIpUBEIEHUE K
JUHEHHOMY, KBaJApaTHOMY, METOJ pa3JIOKCHUS Ha MHOXUTEIH,
3aMEHbl TEPEMEHHOM) TpU pEHIEHUH TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

YMeHne  oTMeuaTb  Ha  Kpyre  pelmeHds  MPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

I'EOMETPUSA

llapannenvnocms 6
npocmpaHcmee.
Ilepnenouxynapuocms 6
npocmpaHncmse.

dopMynupoBKa U  IIPUBEIECHHE JOKA3aTENIbCTB  IPU3HAKOB
B3aMMHOT'O PACIIOJIOKEHHS MPSAMBIX U IIOCKOCTeN. Pacno3sHaBanne
Ha Yeprekax M MOJEIAX pa3lIMYHBIX  CIIy4aeB B3aUMHOIO
PacIoJIOKEHUS MPSMBIX M IJIOCKOCTEM, apryMEHTUPOBAaHUE CBOMX
cy)kJeHui. POopMyJIMPOBAHUE ONPEIECICHUN, IPU3HAKOB U CBOMCTB
MapaJUIEIbHbIX W NEPHEHANKYISAPHBIX IUIOCKOCTEN, IBYIPAHHBIX U
JIMHEUHBIX YIJIOB.

BelIltonnHEHNE TMOCTPOEHHS YIJIOB MEXAY MPAMBIMH, NPSIMOM U
IIJIOCKOCTBI0, MEKAY IUIOCKOCTAMM 110 ONMCAHUIO U PAaCIIO3HABAaHUE
MX Ha MOJIETIAX.

IIpuMeHeHHEe NPU3HAKOB M CBOMCTB PACIOJIOXKEHUS IMPSIMBIX U
MJIOCKOCTEW MPH PEIICHUH 3a]1a4.

M300pakeHre Ha pUCYHKAaX W KOHCTPYHPOBAHHME HAa MOJEIX
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NEPIeHIUKYIAPOB W  HAKIOHHBIX K IJIOCKOCTH, MPSMBIX,
MapauIebHBIX TUIOCKOCTEH, YTII0B MEXIY MPSIMON U TNIOCKOCTHIO U
000CHOBaHHE MTOCTPOCHHUS.

Pemenne 3amad HAa BBIYUCICHHE TI'E€OMETPUYECKHX BEIUYMH.
OnuceiBaHUE PACCTOSHUSA OT TOUYKH JO IJIOCKOCTH, OT MPSMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKAY CKPEIIMBAIOIIMMHUCS
NPSIMBIMHU, MEXKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.
®opMmynupoBaHHE€ W  JIOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpeM CYyIECTBOBAHMUSI, CBOICTBA).

N300paxeHne Ha YepTexkax U MOJACISX PACCTOSHUS U 0OOCHOBAHHE
CBOMX CyxXIeHuid. OmpeneneHre U BBIYUCIEHUE PACCTOSHUN B
npoctpancTBe. [Ipumenenue GopmMyn U TEOpeM IJIAHUMETPUH IS
pelieHus 3aad.

O3HaKOMJICHHE C TIOHATHEM MApaIEIbHOTO MPOSKTUPOBAHUS U €r0
cBoiictBamu. ~ PopMynupoBaHHE  TEOpPEMbl O  IUJIOLIAAH
OPTOTOHAJILHOM MPOEKITMH MHOTOYTOJILHUKA.

[Ipumenenue Teopuu [JIsi  OOOCHOBAaHUS  MOCTPOEHUH U
BBIYMCIICHH.

ApPryMEeHTHpPOBAaHUE CBOUX CYXKJICHUU O B3aUMHOM DPACIOJNIOKECHUH
IPOCTPAHCTBEHHBIX (UTYD

Mnuoeozpannuxu

Onucanue U XapakTEepPUCTHKA PA3JIMYHBIX BUJIOB MHOIOTPAHHUKOB,
IIEPEUHCIICHNUE UX JJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOTPAaHHUKOB M BBIMIOJHEHHE IOCTPOCHHS Ha
M300paXEHUSIX U MOJIEISIX MHOTOTPAaHHHUKOB.

Bbluncrnenue JUHEUHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHNUE CBOUX CYKICHUH.
XapakTepucTuka M HM300pakKeHHE  CEUYEeHHs,  Pa3BEPTKH
MHOTOTPAaHHUKOB, BEIYMCIICHUE TJIOMIAC TOBEPXHOCTEM.
[TocTtpoenue mnpocTedimx cedyeHuil KyOa, NPU3MBI, MHPaAMMIBL.
[Tpumenenue (HakToB U CBEICHUN U3 IUIAHUMETPHH.

O3HakoMJIEHME C BHJAMU CHMMETPUM B  IIPOCTPAHCTBE,
dbopMyTUpOBaHUE OMPENETCHUH ¢ CBOWCTB. XapaKTepUCTHKA
CUMMETPUH MHOTOTPAHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.
Hcnonb3oBaHue MPUOOPETEHHBIX 3HAHUM AN HCCIIEAOBAaHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB M  BBIMOJHEHHUE
PUCYHKOB IO YCJIOBHAM 3a/1a4

O3HakoMJIeHHE C MOHATUSAMH IUIOIAAM U 00beMa, aKCHOMaMHU U
CBOMCTBAaMH.

Pemenne 3asad Ha BBIUMCIEHUE IUIOMIA/EH IUIOCKUX (UTYp C
MPUMEHEHUEM  COOTBETCTBYIOMUX ¢GopMyal U  (GakToB U3
IUIaHUMETpUH. M3ydueHue TeopeM O BBIUMCIEHUH OO0BEMOB
IIPOCTPAHCTBEHHBIX TEJ, PElIeHUE 3a/ad Ha MpUMEHEeHHe (opMyIl
BBIUUCIIEHUST 00BeMOB. M3yueHue ¢opmyn Ui BBIYUCICHUS
JI0IAJIEH TOBEPXHOCTEN MHOTOIPAHHHUKOB.

Tena u noeepxHocmu
epauieHusl

O3HakOMJICHHE C BHJIaMU TeJl BpalleHus, (opMyIHpoBaHUE HX
ONpEAEICHUN U CBOMCTB.

@opMyIHpOBaHUE TEOPEM O CEUEHHMU IIapa IUIOCKOCTBIO U
MIJIOCKOCTH, KacaTeIhbHOM K cepe.

XapakTepucTuka U M300pakeHHE Tell BpallleHUs, MX Pa3BEPTKH,
CEUCHHS.

Pemienne 3amay Ha NOCTPOCHUE CEUYECHUM, BBIUMUCICHUE [JIUH,
paccTosHWM, yrioB, Iuiomanen. IlpoBeneHne moka3aTebHBIX
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pacCyXIE€HUM MPH PEIICHUH 3a]1a4.

IIpuMeHeHne CBOMCTB CHMMETPHUU IIPU PELIEHUU 3aJay Ha Tela
BpaIeHus, KOMOMHAIINIO TEJl.

N300paxeHre OCHOBHBIX KPYTJIBIX TE U BHITIOJHEHHE PHCYHKA TIO
YCJIOBHUIO 33/1a4u

O3HaKoMJICHUE C MOHATHSAMHU IUIOIIAAM W 00beMa, akCHOMaMU M
CBOMCTBaMH.

Pemienue 3asa4 Ha BBIUMCIIEHHE IUIOMIANEH IUIOCKHX (GHUIYp C
MPUMEHEHUEM  COOTBETCTBYIOIUX GopMyal U  (akToB W3
IaHuMeTpun. M3ydeHue TeopeM O BBIYUCICHUH O0BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a7a4 Ha MPUMEHEHHE (Hopmy
BBIUKCIICHHUST 00BbeMOB. M3ydenue GopMmyn s BBIYUCICHUS
IJI0MIaIe TOBEPXHOCTEN TEJ BpalllCHHUSI.

O3HaKkOMJIEHUE C METOJOM BBIYHMCIICHHS IUIOIIAAM MOBEPXHOCTHU
chepnl. Pemenne 3amauy Ha BBIUMCICHUE ILIOMIAJEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopounamer u eexmopuwi

O3HakoMJIEHME C IOHATHEM BeKTopa. M3ydeHue nekapToBOU
CHUCTEMBI KOOPJMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJIaHHBIM
KOOpJMHATaM TOYEK U IUIOCKOCTEH, HaXOXKACHUE KOOPANHAT TOYEK.
Haxoxxnenne ypaBHEHHH OKpPYKHOCTH, CQephl, IIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, IMPABWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUJI HaXOXICHUSA
KOOPAMHAT BEKTOpAa B IMPOCTPAHCTBE, NpPaBWI JECUCTBUIA C
BEKTOPAMH, 33JaHHBIMA KOOpJUHATAMH.

IIpumeHeHne TeopuM NIpU pEIIEHWH 3a4ad Ha JCUCTBHA C
BEKTOPAMH.

N3yuenne CKaasIpHOrO MNPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs IpsMOM U IUIOCKOCTH. IIpuMeHeHue Teopuu Ipu
pEeLIeHUN 3a1a4 Ha JEHCTBHS C BEKTOPAMH, KOOPAWHATHBIA METOJ,
IIPUMEHEHHUE BEKTOPOB I BBIYUCIICHUS BEIUYUH YIJOB U
pacCTOSHUM.

O3HaKOMJIEHHE C [IOKa3aTelIbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMUMHOM  DACMOJOKEHMM  MNPAMBIX M IUIOCKOCTEH ¢
UCIIOJIb30BAHUEM BEKTOPOB

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHognvle noHamus
KOMOUHAMOpUKU

N3yuenue npaBuiia KOMOMHATOPUKY U MPUMEHEHUE MPU PELICHUN
KOMOWHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 33aJa4 METO/I0M Ilepedopa U Mo MpaBUITy
YMHOXEHHUS.

O3HakOMJIEHHE C TOHATHUAMU KOMOWHATOPHKHU: pa3MELICHUSIMH,
COYETAaHUSIMHM, TEpecTaHOBKaMH M QopMmyramMu UL HUX
BBIUHCIICHHUSI.

OObsicHeHMe H  TpUMEHeHHe (GopMyl s BBIUYMCICHUS
pa3MeIIeHHi, TepecTaHOBOK M COUYETaHUM MpU PELIeHUH 3a/1a4.
Osnakomiienne ¢ Ounomom HetoToHa u TpeyrosibHukom Ilackans.
Pemenne npakTHUeCKHWX 3a/ad C HCIIOJIb30BAHUEM MOHATUH U
paBUI KOMOMHATOPUKHU

Dnemenmsl meopuu
8eposmHocmeti

N3yueHne KIacCMYECKOTO OIPEACIICHUS] BEPOSTHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenue npuMepoB BBIYMCICHHS BEpPOSATHOCTE. Permienue
3a]]a4 Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI

Ilpeocmasnenue oanHvix

O3HaKoOMJICHHE C OpeaACTaBJICHUEM YHCIOBBIX JaHHBIX H HX
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(mabauyvl, ouazpammi,
epaguxu)

XapaKTePUCTUKAMHU.
Pemenue mpakThyeckux 3ajad Ha oOpabOTKYy UYMCIIOBBIX JaHHBIX,
BBIUHCJICHUE UX XapaKTEPUCTUK

IIOKA3ATEJIBHASA, TIOTAPUMHNYECKAS, CTEIIEHHASA ®YHKIIUHU

Kopnu, cmenenu, nocapughmor

O3HakoOMJIEHUE C TIOHSATHEM KOpHSA N-M CTENEHU, CBOICTBaMHU
pasvKaJioB U NpaBUIaMH CPaBHEHUS KOPHEH.

@opMyIUpPOBAHUE OIPEJCICHUSI KOPHS U CBOMCTB KOpHEH.
Bbrluncnenue M CpaBHEHHME KOpHEH, BBINOJIHEHUE MPUKUIKU
3HAYEHHUSI KOPHS.

IIpeoOpa3oBaHre  4YUCIOBBIX U OYKBEHHBIX  BBIPAXCHHIA,
COZIepXKaIINX PaJUKAIIbIL.

Beimonnenue pacueToB mo QGopmynam, COACp)KALIMM paauKabl,
OCYIIECTBIIsI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OnpeneneHue paBHOCUIBHOCTH BBIPAKEHUH C  pajguKalaMH.
Pemienue nppanmoHaibHbIX YPaBHEHUM.

O3HakOMJIEHME C TOHSATHEM CTENEHH C JEHCTBUTEIbHBIM
MIOKa3aTeJEM.

HaxoxneHue 3HaueHUN CTENEHU, UCIOJB3YS MPU HEOOXOIUMOCTU
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-H CTENEHW B BUJE CTENEHU C JIPOOHBIM
MoKa3areneM U Hao0opOoT.

@opMyJIMpOBaHHE CBOWCTB CTEIEHEW. BpluncieHue creneHen c
palMOHANIbHBIM [1OKA3aTEJIEM, BBIIIOJIHEHUE TNPUKUIKA 3HAYEHUS
CTEIICHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3oBaHre  YUCIOBBIX U OYKBEHHBIX  BBIPAXKCHHIA,
COAEpKalllMX  CTENEHW, IMPUMEHsA  CBoiicTBa.  Pemienue
MIOKa3aTeJIbHbIX YPABHEHHI U HEPABEHCTB.

BrinonHenune npeodpa3zoBaHuil BEIpAKEHUM, TpUMeHeHue Gopmyi,
[TpeoOpa3oBanue anreOpandecKux BBIPAKEHUIM
CBSI3aHHBIX CO CBOMCTBaMU cTerneHen u jsorapudmon. OnpeneneHue
007acTH MOMYCTUMBIX 3HAYEHUN JOTapu(PMHUECKOTO BBIPAKECHHUS.
Pemenue norapudmuyueckux ypaBHEHU U HEPABEHCTB.
Brruncnenue 3HaueHUM QYHKIIHMHA 110 3HAYEHUIO apTyMEHTa.
Omnpenenenue MoyiokeH!Us TOUKH Ha rpaduke 1o ee KoopAuHaTaM 1
HA00O0pOT.

Hcnonp3oBaHne CBOMCTB (YHKUMH Ui CpaBHEHHUS 3HAYEHUMN
CTerneHel u jorapu@mos.

IToctpoenue rpa)KoB CTENEHHBIX U JOTapU(PMHUUECKUX PYHKIIHUH.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

Tocreoosamenvrocmu
IIpoussoonasn

O3HakoMJIeHHE C MOHATHEM 4YHCIOBOH IOCIENOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMH €€ YJICHOB.

O3HakoMJIEHHE C MIOHATHEM TIpesiesa MOCIe10BaTeIbHOCTH.
O3HakoOMJIEHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOT'O YHCIOBOTO
psaa Ha TMpUMEpe BBIUYMCICHHS CyMMBbl OECKOHEYHO YObIBaroulei
TEOMETPUUYECKOMN IPOTPECCHUH.

Pemenne 3amau Ha npuMeHeHue (GopMmyibl CyMMBI OECKOHEYHO
yOBIBaroIIEei reOMETPUUECKOIl MPOrPECCHH.

O3HaKOMJIEHHE C TOHSITHEM MTPOU3BOTHOM.

VYcBoenue npaBuwi auddepeHnnpoBaHus, TaOIUIBI POU3BOAHBIX
AIIEMEHTApHbIX (QYHKIHHA, NMpUMEHeHHe A AuQdepeHInpOBaHUS

byHKIMH

IIpouseoonas u ee npumenenue

N3yyenne u  dopmynupoBaHHMEe €€  MEXaHHMYECKOTO U
FEOMETPUUYECKOr0 CMBICIIA, HU3YYEHHE aJrOpUTMa BBIYUCICHUS
MIPOM3BOJHON Ha NMpPHUMEpE BBIYUCIEHHS MTHOBEHHOM CKOPOCTH U
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yTII0BOTO KO3 puImenTa KacareabHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOM B 00IEM BU/IE.

N3yuenne TeopeM O CBsSI3U CBOWCTB (YHKIHMH W TPOU3BOIAHOM,
(dbopMynHupOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHON HCCIENOBaHUS (YHKIIUH,
3a/IaHHOM (POPMYIIOH.

YcTaHOBIEHHE CBSI3U CBOMCTB (YHKIMU W MPOU3BOJHOU MO HX
rpadukam.

[IpumeHeHre MPOU3BOAHOM JUIsl pEUICHHUsS 3a/lad Ha HaXOXJICHHE
HauOOJBIIET0, HAUMEHBIIET0 3HAYEHUS W HAa HAXOXKICHUE
HKCTpEMyMa

llepsoobpasnas u unmezpan

O3HakoOMJIEHHE C TIOHSATHEM HHTErpasia U nepBooOpasHou.
N3yueHue mpaBuia BEIYMCIEHUS IEPBOOOPA3HON U TEOPEMBbI
Herorona—Jlelibnuna.

Pemienne 3agay Ha CBsI3b IIEpBOOOpPA3HOM M €€ IPOM3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (HYHKIIHUH.

Pemenue 3amay Ha NIPUMEHEHHE UHTErpayia JUlsl BBIYMCIICHHUSA
($u3MYECKUX BEJIMYMH U IUIOMIAIeH
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YYEBHO-METOJANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI

OcBoeHne nporpaMMbl y4eOHOW JMCIUIUIMHBI «MaremaTuka» MpennojaracT Halu4ue B
npodecCHOHATBbHON 00pa30BaTeIbHON OpraHU3ally, pean3yromeil 00pa3oBaTeIbHYI0 MPOTrPaMMy
cpenHero obmiero obpazoanust B npeaenax ocBoeHus OITOIT CITO na 6a3e OCHOBHOTO OOMIETO
oOpa3oBaHMs, y4eOHOTO KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH O0ECIECYUTHh O0YUArOIIHMMCS
cBOOOIHBIN ocTyn B IHTEpHET BO BpeMst y4eOHOTO 3aHATHS U MIEPHOJ] BHEYYEOHOM NesITeTbHOCTH.

[Tomenienne kabuHeTa yaoBIETBOPsET TpeOoBaHUSAM CaHUTAPHO-3MTUAEMHUOIOTHUECKUX TPABUI U
HOPMATHBOB U OCHAIIICHO THIIOBBIM 000pYIOBaHHWEM, YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUSAX, B TOM
qHcie CHEIUaTU3UPOBAHHON Y4eOHOH MeOeNnbl0 M CpeACcTBaMU OOYYCHHs, JOCTATOYHBIMHU JUISI
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO TIOJTOTOBKH 06yan0mecs11.

B kaOuHere ecTh MyJIbTUMEIUHHOE OOOPYIOBaHUE, IOCPEACTBOM KOTOPOTO YYaCTHUKHU
00pa3oBaTeNLHOrO TpOoIecca MOTYT MPOCMATPUBATh BH3YalbHYI0 HH(OpMAIUIO TI0 MaTeMaTHKE,
CcOo3aaBaTh MPE3CHTAllMU, BUACOMATCPHUAJIbl, MHBIC JOKYMCHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MAaTepHAIbHO-TEXHUYECKOTO OOECICUCHHUSI MPOrPaMMBI
y4eOHOM TUCIUTUTMHBI «MaTeMaThuKay BXOJIAT:

MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPETIOIaBaTels;

HarJISIHBIE TTOCOOUsT (KOMIUIEKTBI YYeOHBIX TaOJHII, TUIAKATOB, MOPTPETOB BBIIAOIIMXCS YYCHBIX-
MaTEMaTHKOB U JIp.);

00bEMHBIC MOJICIIA MHOTOTDAHHUKOB;

00BEMHBIE MOJIENTU TEJ BPAICHUSI.

MH(POPMAIIMOHHO-KOMMYHUKATHBHBIC CPEIICTBA;

9KpPaHHO-3BYKOBBIE ITOCOOMS;

KOMILJICKT TEXHHYECKOM JIOKYMEHTAIIMU, B TOM YHUCIIE TACIIOpPTa Ha CPECTBA O0YUCHUS, HHCTPYKIIUH
10 WX UCTIOJIH30BAHUIO M TEXHUKE O€30IaCHOCTH;

OubOIMoTeYHbIN HOHI.

B Oubnmoreunsiit (oHA BXOAAT Yy4eOHUKH, YydeOHO-MmeToanueckue KoMIuiekTsl (YMK),
o0ecrieynBaloIMe OCBO€HHE YydyeOHOM aucuumiuuHbel «MaremaTuka: anrebpa M Hadaja
MaTeMaTHYeCKOro aHaJN3a; FeOMETPHs», PEKOMEHIOBAHHBIE WM JONYIIEHHBIE JJIs UCIIOJIb30BaHUS
B MNpo(ecCHOHAIBHBIX 00pa30BaTENbHBIX OpPTraHU3aIMAX, pPEATH3YyIONMX 00pa30BaTENbHYIO
nporpaMMmy cpeanero ooduiero oopasosanus B npezenax ocsoerust OIIOIT CITIO na 6a3e 0CHOBHOTO
oO1ero oopa3oBaHusl.

bubnuoreuynsiii GoHA  OMOJIHEH SHUUKIIONENUSAMH, CIPABOYHMKAMHU, HAy4YHOM, Hay4dHO-
MONYJIIPHOM M IPYrOM JINTEPATYPOU 110 MaTEMATHKE.

B mporecce ocBoeHMs mporpaMMbl y4eOHOH TUCHMILIMHBI «MaTeMaTuka» CTYJeHThI OTy4YaroT
BO3MOYKHOCTh JIOCTYIa K AJIGKTPOHHBIM YUYeOHBIM MaTepuaiaM I0 MaTeMaTHKe, MMEIONIMMCS B
CBOOOJHOM JA0CTyne B ceTu MHTepHeT (3JeKTPOHHBIM KHHMTraM, MPaKTHUKyMaM, TeCTaM, MaTepraiam
EI'D u np.).
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HNHuTepHeT-pecypcsl

www.fcior.edu.ru (MapopMaIoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).
www.school-collection.edu.ru (Enunas xomrekiuu 1udpoBeIX 00pa3oBaTeNbHBIX PECYPCOB).
koMnakT-aucku (DVD) ¢ moiaHoTekcTOBRIMU BEPCUSIMHU BCEX MaTepHasoOB.

http://www.edu.ru

http://www.mat.ru

http://www.1september.ru

http://www.mathematics.ru

Oomepoccuiickuit MaTemaruueckuii moprai Math-Net.Ru http://www.mathnet.ru

Bcs anemenrtapnas matemaTtuka: CpeqHss MaTeMaTHuecKast MHTEpPHET — IIKoja www.bymath.ru
http://www.matburo.ru/literat.php
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http://www.uchportal.ru/;

http://pedsovet.su/;

wwww. dic. academic. ru (Axkagemuk. CIoBapy U SHIUKIONEINN ).

www.booksgid.com (Books Gid. DiekTponnas Oubauoreka).

www.globalteka.ru  (I'moGanreka. I'moGanpHass ~ OuONMOTEKAa  HAYYHBIX  PECYpCOB).
www.window.edu.ru (Eannoe okHO gocTyna Kk 00pa3oBaTeNbHBIM pecypcam).

WWW. st-books.ru (JIyumras yaeOnas nureparypa).

www. school.edu.ru (Poccuiickuii oOpa3oBarenbHblii mopTan. JlocTymHOCTh, KadecTBO, 3(dek-
TUBHOCTb).
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