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1 MOACHUTEJIbBHAS 3AIINCKA

[Tporpamma obuieoOpa3zoBaTenbHON yueOHOM nuciuminHa «MaremaTuka» mpegHasHaueHa
JUIST M3y4eHHUS MAaTeMaTHKH B MPOQPECCHOHANBHBIX oOpa3zoBarenbHbIX opranuzanusx CIIO,
peanu3yonx  QenepalbHbIl  TOCYJapCTBEHHBI  00pa3oBaTENbHBIM  CTAaHAAPT  CPEIHEro
npodeccuoHanbHOr0 00pa3oBaHMs MO MPOrpaMMe MOATOTOBKH CHEIHATUCTOB CPEIHEro 3BeHa
(®I'OC CIIO mo ITICC3) Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHMs IPH IMOATOTOBKE CIEITUAIMCTOB
CPEJIHEr0 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero odbpazoBaHus,
NPEIbSABISEMBIX K CTPYKTYpE, COACPXKAHHIO M pPe3yibTaTaM OCBOCHHUS Y4eOHOH IUCIUILIMHBI
«MareMaTukay, B COOTBETCTBHH ¢ PeKoOMEHIAIIMsAMU 110 OPTaHU3AIUN TIOTYICHHS CPEITHET0 O0IIEeTOo
o0pa3oBaHus B IpejeniaX OCBOCHHS 00pa30BaTENBHBIX MPOrpaMM CPEIHETO MPOQecCHOHATHHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUA C ydyeToM TpeOoBaHHU (enepaabHbIX
roCy/IapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB U MOTydyaeMoi MpodecCHH WIN CIeNUaTbHOCTH
CpeaHero npogeccnoHaIbLHOTO

Copepxanne mporpaMMbl «MaTemMaTnKay HalpaBlIeHO HA JOCTHKCHHUE CIICTYIOIIHNX TSJICH:

— obecrniedenne CcHOPMHUPOBAHHOCTH MPEJCTABICHUA O COIMAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

— obecrieueHue c(hopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO "
MaTEeMaTHYECKOTO MBIIUICHHUS;

— obecrniedenne cHOPMHUPOBAHHOCTH YMEHUH TPUMEHSTH IOJYYCHHBIC 3HAHUS TIPU
peIIeHNH Pa3INYHBIX 33/a4;

— obecrnieueHne CPOPMUPOBAHHOCTH TIPEJACTABICHUM O MaTeMaTHUKe KaK YacTH
0011eueI0BeueCcKOi KyabTyphl, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMKUCHIBATh U U3YYaTh
peasibHbIE MPOLIECCHI U SBICHUS.

B nporpammy BKIIIOUEHO cojepaHHe, HallpaBIeHHOE Ha (OPMUPOBAHUE y 00yUarOIIMXCs
KOMIETEHINH, HeoOXomuMbIXx mist kadecTBeHHOro ocBoenuss PI'OC CIIO mo IIIICC3 na 0Oaze
OCHOBHOTO 00I11ero 00pa3oBaHMs C TOJyYE€HUEM CpeaHero oOmiero oOpa3oBaHUS; MPOTPAMMBI
MOJATOTOBKH KBATU(UIIMPOBAHHBIX Pa0OUYMX, CIYKAIUX; MPOTPAMMBI MOATOTOBKH CIEI[HAINCTOB

CpE€AHETO 3BCHA



2 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIMHBI «<MATEMATHUKA»

MaremaTrka siBiseTcss (yHIAMEHTAIBHOW 001Ie00pa30oBaTeNbHON JAUCIHUILUIMHON CO
CJIO’KMBUIMMCSL YCTOWYHMBBIM COJICPKAHUEM U OOIIMMU TPEOOBAHUSAMH K OJATOTOBKE 00YJaIOIINXCSI.

B nmpodeccronanbHbIX 00pa30oBaTeNIbHBIX OpraHU3aUsIX, Peau3yoX 00pa3oBaTeIbHYIO
nporpamMmy cpeaHero oomiero oopasosanus B npenenax ocsoenus ®I'OC CIIO mo IMIICC3 Ha 6aze
OCHOBHOT'O 00111ero 00pa30BaHus, M3y4eHNE MAaTEMaTUKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH
oT npoduiist mpohecCuoHaTBFHOTO 00pa30BaHUS.

[Tpu ocBoenuu npodeccuii CI1O u cnenmanpHocTel CITO ecTrecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccuoHansHoro  obpazoBanus, crnenuanbHocTet  CIIO  rymanuTtapHoro  mpoduis
poQeCCHOHAIBHOTO 00pa3oBaHUsl MaTeMaThuKa u3ydaercsa Ha 6azoBoM ypoBHe DI'OC cpemnero
obmiero oopazoBanus; nmpu ocBoeHuu npodeccuii CI1O u cnemmansHocTelt CITO TexHHYECKOTro U
COLIMATIbHO-3KOHOMMYECKOTO Mpoduieil mpodeccuoHaabHOro 00pa3oBaHus MaTeMaTUKa U3y4aeTcst
Oonee yriayOneHHO, Kak mpoduibHas y4yeOHas JUCHMILIAHA, YYUTHIBAIOIIA CHEIUPUKY
0CBanWBaeMbIX MPO(ECCHii MK CTIIEUATBHOCTEH.

OTO BBIpaXKaeTCsl B CO/ICPIKaHUM OOYyYEHUS, KOJMUYECTBE YacOB, BBIACISEMBIX Ha M3y4CHHE
OTJENBHBIX TEM MpPOrpaMMbl, TJIyOMHE HUX OCBOCHHS CTyAEHTaMHu, OOBEME€ M Xapakrepe
NPaKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHONU CaMOCTOSTEIbHOW PabOThI CTYACHTOB.

OOmrre neny u3y4eHnss MaTeMaTHKU TPAJAUIIMOHHO PEATM3YIOTCS B UETHIPEX HAIIPABICHHSIX:

— oOuree mpeacTaBiaeHne o0 UAeAX U METO/IaX MaTEMATUKH;

—  HHTEJUIEKTYaJIbHOE PAa3BUTHE;

—  OBJIaJIeHHE HEOOXOMMBIMU KOHKPETHBIMU 3HAHUSIMH U YMEHUSIMH;

—  BOCIIUTaTEIbHOE BO3JCHCTBUE.

[Tpodunnzanus nenei MaTeMaTH4eckoro o0pa3oBaHus OTPAXKAETCs Ha BEIOOpE MPHOPUTETOB
B OpraHu3aIuu yueOHOM JeSITebHOCTH 00yYaroImuxcsl. s TEXHUYECKOTO,
COIMATbHO-OKOHOMUYECKOTO mpoduiield  mpodecCHOHATBPHOTO 00pa3oBaHUs BBIOOP  IIENIEH
CMeIaeTcss B IMparMaTHYecKOM HANpaBJICHUH, MPEIyCMaTPUBAIONIEM YCHIICHHE W paclIMpeHHe
NPUKIAJHOTO  XapakTepa M3y4eHHs MaTeMaTHKH, [PEHMYIIECTBEHHOH OpHUEHTaluu Ha
QITOPUTMUYECKUHA  CTWIb  IO3HABATENILHOM  jAeATesNbHOCTH.  JIis  TyMaHUTapHOIO |
€CTECTBEHHO-HAY4YHOTO mpoduieit mnpodeccHoHambHOro 00pa3oBaHusl 0OoJjiee XapaKTEPHBIM
ABIISIETCS. YCUJICHHE OOILIEKYJIbTYPHON COCTaBIISIONIEH y4eOHOW JUCIHMIUIMHBI C OpUEHTAalMeld Ha
BU3YaJIbHO-00PA3HbII U JIOTHYECKUNA CTHIIN Y4eOHOH paboTHI.

W3yuenne mareMaTHKH Kak NpoduibHON 0011eoOpa3oBaTenbHON yd4eOHON AUCIUIUINHBI,
YUHUTHIBAIONICH criennuky ocBanBaeMmbix oOydarommmucs npodeccuit CI1O wim cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

- BBI60pOM PA3TUYHBIX IOAXOA0B K BBEACHHUIO OCHOBHBIX HOH?ITI/If/'I;



— (QopmupoBaHueM cucTeMbl Yy4YeOHBIX 3agaHuid, oOecmeunBarOmUX 3(pdexkTrBHOE
OCYILIECTBJICHHE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— oOoramieHueM CreKTpa CTHIeH y4eOHOH 1eATeIbHOCTH 3a CUET COIIACOBAHUS

— C BEIYIIUMH JCSTCIBHOCTSIMH  XapaKTepUCTHKaMH  BbIOpaHHOH  mpodeccun/
CIELIMAJIBHOCTH.

IIpoduibHas cocTaBisioIas OTpakaeTcs B TPeOOBAaHUAX K HMOJArOTOBKE OOydaroIuxcs B
4acTu:

— o0weil cuctemMbl 3HaHUI: cofep)KaTelIbHbIe IPUMEPBl NCIOIb30BAHUSA MAaTEMAaTHUECKUX
UJCH U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

—  YMEHHUH: pa3nuyue B ypOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHSEMBIX aJTOPUTMOB;

—  NPaKTHYECKOTO MCIOJb30BaHMs MPUOOPETEHHBIX 3HAHUN U YMEHUI: UHIMBUYyaIbHOIO
y4eOHOro OmbITa B IMOCTPOCHUM MATEMATUYECKUX MOJEJEH, BBIIOJHEHUHM HCCIIEN0BATEIbCKUX
IIPOEKTOB.

Takum oOpa3oM, peann3anusi cojep:KaHus Yy4eOHOW JUCLUIUIMHBI OpPUEHTHUPYET Ha
HIPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTUK y4yeOHOU paboThl, 3aBUCAIIMX OT MpOouiIs
npodeccuoHanbHOrO  00pa30BaHUs, IIOJIyYE€HHUs OIbITa HUCMHOJb30BAaHUS MaTeMaTUKU B
COJIep)KaTeNbHBIX M MpO(PecCHOHAIbHO  3HAYUMBIX  CUTyallUsX IO  CPaBHEHHIO  C
(bopMabHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPUCTHKAMH O0yUEeHHS.

Conepxxanue ydeOHOM MAMCUUIUIMHBI pPa3pabOTaHO B COOTBETCTBUUM C OCHOBHBIMH
COJIep)KaTeNbHBIMU JIMHUSIMH OOyYeHHsT MaTeMaTuke: anredpandeckas JIUHUS, BKIIIOYaroLias
CUCTEMAaTH3alMIO CBEICHUN O YMCiIax; N3y4eHHEe HOBBIX U 0000IIEeHHE paHee U3yUYEHHBIX ONepaliuii
(BO3BEJICHME B CTENEHb, W3BJICUEHUE KOpHS, Jorapu(MUpOBaHHE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'eHC M OOpaTHblE K HHMM); HM3Y4YE€HHE HOBBIX BHJIOB YMCJIOBBIX BBIpaXEHHUH U (QOpMYII;
COBEpUICHCTBOBAHNWE TMPAKTUYECKUX HABBIKOB M BBIUMCIMTEIBHOM KYJIbTYpbI, PACIIUPEHHUE U
COBEpUIEHCTBOBAHUE aJredpanyeckoro ammnapaTta, COPMUPOBAHHOTO B OCHOBHOI IIKOJE, U €ro
IIPUMEHEHHNE K PEILICHUIO0 MaTEMATUYECKUX U NTPUKIIAIHBIX 3a/a4;

TEOPETUKO-(PYHKIMOHATbHAS JIMHUS, BKJIIOYAON[as CHUCTEMAaTH3allMI0 W paclIupeHue
CBEJCHUM O (YHKIIMSAX, COBEPILIECHCTBOBaHHE I'paUyeCKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
uAesIMM W METOJAaMM MAaTeMaTHYecKOTro aHajiu3a B o00beMe, IO3BOJSIOIEM HCCIeI0BaTh
JlIEMEHTapHble (YHKIMM M peliaTh MpocTeiiine reoMeTpuueckue, (u3ndeckue M Apyrue
IIPUKIIAIHBIE 33/1a4H;

JUHUS YPAaBHEHUHM W HEPABEHCTB, OCHOBaHHAs Ha IIOCTPOCHHH M MCCIEAOBAaHUU
MaTEeMaTUYECKUX MOJIEJICH, MepeceKaroNIasIcs ¢ alreOpandeckol M TEOPETHKO-(YHKIIMOHATHHOU
JUHASAMH M BKIIOYAOLas pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKHU alreOpandecKux

npeoOpa3oBaHuil JUIs pelleHus] YpaBHEHH, HEPABEHCTB U CHUCTEM; (DOPMUPOBAHHME CIIOCOOHOCTH



CTPOUTH U UCCIIEOBATh MPOCTEHIINe MaTeMaTHYeCKUEe MOJIENH MPU PEIIeHUH MPUKIATHbIX 3aja4,
3a/1a4 U3 CMEKHBIX U CIIELUAJIbHBIX IUCLUIUINH;

reoMeTpUUecKasl JIMHUS, BKJIIOYAIOIAs HarjsiAHbIE IPEJICTaBICHUS O IPOCTPAaHCTBEHHBIX
durypax u u3yyeHue UX CBOWCTB, (POPMUPOBAHHE U PA3BUTHE MMPOCTPAHCTBEHHOI'O BOOOpaKEHMUS,
pa3BUTHE CHOCOOOB T'€OMETPUYECKUX H3MEPEHUM, KOOPAMHATHOTO M BEKTOPHOI'O METOJOB JIJIs
pelIeHnss MaTEMaTUYECKUX U NIPUKIIAJIHbIX 33]1a4;

CTOXaCTHYECKas TMHUS, OCHOBaHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH, IPEICTABICHUN
0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOLIEr0 MHUpA.

Pa3znenbl (TeMbl), BKIIOUEHHBIE B COJEpKAaHUE yU4eOHOW NUCUUIUIMHBI, SBISIOTCS OOIIMMU
UL BceX Tpoduieit mpodecCHOoHaIBHOr0 00pa3oBaHus U MPH BceX 00beMaxX y4eOHOTO BpeMEHU
HE3aBUCHMO OT TOTO, SIBIISICTCS I yueOHas nucuurinaa «MaTtemaTrkay 6a30Boi Wi npouiIbHOM.

B Temarnueckux mjaHax mporpamMmbl Y4eOHBI Marepuan MpeacTaBieH B ¢dopme
YepeAyIOLErocss pa3BepThIBAHMS  OCHOBHBIX  COJAEpIKATEIbHBIX JHHHM  (anreOpanyueckow,
TEOPETUKO-(PYHKIIMOHAIBHOM, YPaBHEHUM M HEPaBEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOM), YTO
MO3BOJIIET TMOKO MHCIIOJIb30BaTh MX pPAaclOJOXKEHHE M B3aWMOCBS3b, COCTaBJIATH paboOunit
KaJIeHJAAapHBIN TJ1aH, MO-pa3HOMY 4Yepenyst yueOHble TeMbl (IJIaBbl yUeOHHMKA), YUUTHIBAs POGUIH
npodeccrnoHaIbHOro oopasoBanus, cnennduky ocsanaemoit npopeccun CIIO mwin crenuanbHOCTH
CIIO, rnyOuHy u3y4yeHus: MaTepuaia, ypoBeHb MOATOTOBKH CTY/IEHTOB 110 IIPEIMETY.

[Ipennaraemple B TeMaTUYECKUX IJIaHaX pa3Hble 00bEMbl yUeOHOTO BPEMEHHU Ha M3ydeHUE
OJTHOW M TOH XK€ TeMbl PEKOMEHAYETCsS HCIONb30BaTh JJIS BBIIOJHEHUS PA3IUYHBIX Y4EeOHBIX
3amanuil. Tem caMbIM paznuuusi B TpeOOBaHUSAX K pe3yibTaraM OOYYEeHHs MPOSBATCS B YPOBHE
HABBIKOB 10 PELIECHUIO 33Jay U OIbITE CAMOCTOSTENbHON PaOOTHI.

N3yuenne oOmeoOpazoBaTenbHOW yueOHOM IUCHMIUIMHBI «MaTeMaTukay 3aBepIiaeTcs
MOJBEICHUEM HUTOrOB B (hopMe dK3aMeHa B paMKax IMPOMEKYTOUHOW aTTeCTalluu CTYJICHTOB B
nporiecce ocBoeHuss PI'OC CIIO no IIIICC3 ¢ nonyuenuem cpeaHero o0iiero o0pa3oBaHusl..

B pazgene mporpammel «CoaepkaHue y4uyeOHOW JUCIUIUIMHBDY KYPCHBOM BBIJICIICH
MaTepuayi, KOTOPBIA TPH HM3YYCHHH MaTeMaTHKU Kak 0a30BOM, Tak W TPO(HIbHONW ydeOHOM

AUCHUIIIIMHBI, KOHTPOJIIO HE IMOJICIKHUT.



3MECTO YYEFHOM JUCHHUIIJINHBI B YYEBHOM ILJIAHE

VYyeOHast gucruiuiiHa «MaremaTtukay SBISETCS YYeOHBIM TIPEIMETOM 00sS3aTeNbHON
npeametHoit obnactu «Maremaruka u nHGopmaruka» CI'OC cpeanero obmiero ooGpa3oBaHusl.

B nmpodeccronanbHbIX 00pa30oBaTeNIbHBIX OpraHU3aUsIX, Peau3yoX 00pa3oBaTeIbHYIO
nporpammy cpeaHero oomiero oopaszosanusi B penenax ocsoenus ®I'OC CIIO mo IIICC3 Ha 6a3e
OCHOBHOTO o0miero oOpa3oBaHusi, ydeOHas aucuuIuiMHa «MaremMaTuka» U3ydaercs B
obmreoopazoBarensHoM 1HKIe yaebHnoro miana @I'OC CIIO no IIICC3 Ha 6a3e 0CHOBHOTO 001IIETO
00pa3oBaHus C MOJIYYEHHUEM CPETHEro 00I11ero 0opa3oBaHusl.

B yuebnbix mianax I[MIICC3 yuyeOnas nucrumumHa «MaTemaTtrukay BXOAUT B COCTaB OOIINX
0011e00pa30BaTENbHBIX yYEOHBIX TUCHUIUIMH, (OPMUPYEMBIX H3 O0S3aTEIBHBIX MPEIMETHBIX
obnacreit ®I'OC cpeanero oOmiero obpaszoBanus, crneruaibHocTeir CIIO coOOTBETCTBYIOIIETO

npoduist mpodheccuoHaIbLHOTO 00pa30BaHMS.



4 PE3YJIbTATBI OCBOEHUSA YYEBHOM JUCIHUTIINHBI

OcBoenne conepkanusi yaeOHOW JUCHUIUIMHBI «MaremMaTuka» 00ecrednBaeT JOCTHKCHHE
CTYACHTaMH CJIEIYIOIUX PE3YyIbTAaTOB:

JUYHOCTHBIX:

Cc(OPMHPOBAHHOCTh IPEACTABIECHUI O MaTeMaTHUKE KaK YHMBEpPCAJbHOM S3bIKE HayKH,
CpeACTBE MOJCIMPOBAHMS BICHHUI U MPOLIECCOB, HIEAX U METO/IaX MAaTeMaTHKH;

MOHMMAaHWE  3HAYUMOCTH  MaTeMaTHKH Ui HAayYyHO-TEXHHYECKOrO  Iporpecca,
c(OPMHUPOBAHHOCTb OTHOILEHHS K MaTeMaTHKEe KaK K YacTH OOLIEUeIOBEUECKOW KYJIbTYphl uepes3
3HAKOMCTBO C UCTOpPHEN pa3BUTUSI MaTEMaTHKH, SBOJIIOI[MEH MaTEMAaTUUECKUX UIEH;

pa3BUTHE JIOTHYECKOTO MBIIUICHHSI, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON
KYJBTYPBl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUTst Oyayiiel nmpodeccuoHanbHOMI
JesITeIbHOCTH, AJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUS;

OBJIa/ICHUE MaTEeMaTHUYECKUMM 3HAHUSAMHU M YMEHMUSMHU, HEOOXOIUMBIMH B IOBCEIHEBHON
KU3HH, JUII OCBOCHHMSI CMEXKHBIX €CTeCTBEHHO-HAYYHBIX JMCUUIUIMH ¥ JUCHHUIUIMH
npo(eCCHOHALHOTO IMKJIA, JUISl TONydeHws oOpa3oBaHHS B 00JacTsaX, HE TpeOyOImUX
yri1yOJIeHHON MaTeMaTHu4ecKol MOJATrOTOBKH;

TOTOBHOCTh M CHOCOOHOCTHh K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIIFHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHIO
yCHENIHON MPo¢eCCHOHANBHOM U 00IIIECTBEHHOM JeATeTbHOCTH;

TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSATENIBHOM TBOPUECKOW M  OTBETCTBEHHOM
NeSITebHOCTH;

TOTOBHOCTb K  KOJUIGKTHBHOM  paboTe, COTPYAHHYECTBY CO CBEpCTHHKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEeI0BaTEIbCKON, MPOEKTHON U APYrux
BUJAX JIEATEIIHOCTH;

OTHOIIEHHE K MPO(EeCCHOHAIBHON IEATEIbHOCTH KaK BO3MOXKHOCTH y4yacTusi B PEUICHUU
JMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OONEHAIMOHAIBHBIX TIPOOIIEM;

MCXKIIPEAMETHBIX !

YMEHHE CaMOCTOATEIbHO OINPEAeNsATh UEeNH JeATEeIbHOCTH W COCTaBIATh ILIAHBI
JESTENIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACITEIHLHOCTS;
HCIIOJIb30BaTh BCE BO3MOJKHBIC PECYpPCHI IS JIOCTMDKCHHUS TIOCTABJICHHBIX IIeJIed M pealn3aiuu
TUTAaHOB JIESITEITLHOCTH; BEIOUPATh YCIEIIHBIC CTPATETHH B PA3JINYHBIX CHUTYAIIUsX;

YMEHHE TPOAYKTHBHO OOINAThCSA ¥ B3aUMOJCHCTBOBATH B TIPOIECCE COBMECTHOMU
JESTEIIbHOCTH, YYUTHIBATh MO3UIIMH JIPYTUX YYaCTHUKOB ACSITENHHOCTH, 3(PPEKTUBHO pa3pemiaTh
KOH(JIUKTHI,

BIIQJICHUE HABBIKAMHM II03HABAaTEIbHOHM, Y4YEOHO-MCCIEAOBATEIIBCKON ¥ MPOEKTHOM



JeSITeIbHOCTH, HaBbIKaMHU pa3peleHus mpoosieM; ClioCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIEHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B [TO3HAHUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OPMALMOHHO-TI03HABATEIHHON
NESTENIbHOCTH, BKIIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(GOpMalUH,
KPUTHUYECKH OILICHUBAThb M HWHTEPIPETUPOBATh HH(OpPMALNIO, TOIYyYaeMYyI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMM CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3J1araTb CBOIO TOYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

BIIa/ICHHE HaBBIKAMH MTO3HABATENIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUM U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJbTATOB U OCHOBAHWM, I'PAaHUL] CBOErO 3HAHUSA W HE3HAHUS,
HOBBIX ITO3HABATEJIbHBIX 33/1a4 U CPEJCTB I UX JOCTUKEHHUS;

L[EJIeYCTPEMIICHHOCTh B TMOUCKAX W MPHUHITHH PEHICHUH, COOOPa3UTENbHOCTh U UHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUI; CIOCOOHOCTH BOCIIPUHUMATh KPAacOTy U TApMOHHIO
MHPA;* IPEAMETHBIX:

c(OPMHPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK YacTH MUPOBOH KyJIbTYpHl H MECTE
MaTeMaTHKHd B COBPEMEHHOW IMBHIIM3AIMU, CMOCO0aX OMUCAHMS SBICHUN peanbHOr0 MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

c(hOPMHUPOBAHHOCTh TPEJICTABICHUM O MAaTEMAaTHUYECKUX TOHATHUSAX KaK Ba)KHEHIINX
MaTE€MaTUYECKNX MOJEISIX, MO3BOJIIOIIMX OMUCHIBATH M M3Yy4aTh Pa3HbIE MPOLECCHI U SIBICHUS;
ITOHUMaHUE BO3MOXKHOCTH aKCHOMATUUYECKOTO ITOCTPOEHUS MATEMAaTUUECKUX TEOPUH;

BJIAJICHUE METOJAMU JIOKA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHHE HX IPUMEHSTH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMHA MpUEMaMU PEUICHUS PALUOHAIBHBIX W HPPALHUOHAIBHBIX,
MOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, HUX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHUCJE JJIA MOUCKA MYTH PELUCHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUIN U HEPABEHCTB;

c(OpPMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHSATHSIX MaTeMaTHYECKOro aHaiu3a U
WX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepu30BaTh TMOBeAeHUE (YHKIUH, HCHOIb30BaHUE
MOJYYECHHBIX 3HAHUW JIJIs ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c(hOpMHpPOBAHHOCTh YMEHHS PACHO3HABATh T'€OMETPUUYECKUE
burypsl Ha dYepTeKax, MOJENSAX U B PEATbHOM MHpPE; NPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyl I pEIICHUsS TeOMETPUIECKUX 3a71a9 M 3a/1a4 C MPAKTUIECKUM
COJIepKAHUEM;

c(OpMUPOBAHHOCTH MPEJCTABICHUN O MpOIEccaxX U SIBICHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
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XapakTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHpE, OCHOBHBIX IOHATHAX
AJIIEMEHTApPHON TEOPUU BEPOSITHOCTEW; YMEHUM HAXOIWUTh U OLICHUBATH BEPOSITHOCTH HACTYILUICHUS
COOBITHM B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsX U OCHOBHBIE XapaKTEPUCTHKHU CIy4YaiHBIX

BCJIIMYHH,

BJIAICHUC HABBIKAMH HCIIOJB30BaHUA TI'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMm IIpyU PEHICHUU

3aaad.
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5 COJAEP)XKAHUE YUYEEHOM JJUCIIUILJINHBI

BBenenne
Marematuka B HayKe, TEXHHKE, OSKOHOMHUKE, HWH(MOPMAIMOHHBIX TEXHOJIOTHSAX |
MpakTUYeCKol nesaTenbHOCTU. llenn ©  3agaum  WM3ydeHUsT MATEMATHUKH MpPU  OCBOCHUU

crennanpuocreit CII10.

AJITEBPA

PazBuTHe MOHITHUS O YUCIIC

Llenple u panuoHanbHbIC umcia. JlelicTBUTENbHBIC YUCia. [IpuOIMKeHHBIC BBIYUCIICHUS.
KommuiekcHbie urcina. CioxHbIe TPOIEHTHL. [Ipr n3ydeHnn TeMbl IPUMEHSIFOTCS aKTHBHBIC (DOPMBI
MIPOBE/ICHUS 3aHATUM.

[IpakTrueckue 3aHATHS

[TpakTuueckoe 3ansarue Nel Ilpumenenue GopMyIIbl CIIOKHBIX TTPOIIEHTOB.

Kopnu, crenenu u J'IOFaDI/Id)MBI

Kopau u crenenu. KopHH HaTypanpHOM CTENEHM M3 4yucClIa M UX cBoicTBa. CreneHu ¢
palMOHATBHBIMU TIOKa3aTeasiMU, UX cBolcTBa. CTeneHu ¢ JeHCTBUTENbHBIMH IOKAa3aTEeIsIMHU.
CBolicTBa CTENEHHU C IEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapupm uucna. OcHOBHOe Jorapudmuyeckoe TOXIecTBO. JlecATHUHBIE U
HaTypaibHble Jsorapudmbl. IlpaBuna neiictBuit ¢ sorapudmamu. Ilepexox Kk HOBOMY
OCHOBaHUIO.(aKTUBHBIN METO)

[IpeoOpa3oBanue anreOpanueckux  BbIpaxkeHU. IIpeoOpazoBaHue  palMOHANbHBIX,
UpPpalMOHATIBHBIX CTETIEHHBIX, TOKAa3aTEeIbHBIX U JIOTapU(MUUECKUX BBIPAKECHUH.

Apudmernueckre 1eHCTBUS Hal YUCIIaMU, HAX0XKICHHE MPUOIKEHHBIX 3HAUeHUH BEJTMUYNH
U MOTPENIHOCTEN BhIYMCIEHUH (a0COIIOTHONW M OTHOCUTENIBHOM ), CPABHEHHUE YMCIIOBBIX BBIPAXKEHUH.
Beruncnenve u cpaBHeHNE KOpHEW. BeITTOTHEHNE pacyeToB C paJuKalaMH.

PemeHne  uMppanuoHaJBHBIX  ypaBHeHMU. HaxoxaeHue  3HAUYeHHH  CTENEHEH ¢
panroHaIbHBIMU TIOKa3aTeniMu. CpaBHeHue cTeneneil. [IpeoGpa3oBanust BEIpakeHHH, COAEpIKaIINX
creneHu. Pemenne nokas3arenbHbIX YpPaBHEHUMN.

Pemenne npukiaaHbIX 3a1ad.

Haxoxxnenue 3HaueHuit sorapudma 1mo mpou3BOJILHOMY OCHOBaHHMIO. [lepexon oT oxHOTro
OCHOBaHMA K Jpyromy. Bberumcinenue u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
IIOTEHIIUPOBAHUE BBIPAKCHUM.

HpI/I6J'H/I)KeHHI>Ie BBIYHUCJICHUA U PCIICHUA IMPUKIAAHBIX 3a1a4.
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Pemenue norapupmMuuecknx ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUH

OCHOBHBIC ITOHSITHUSA

Pagnannas mepa yria. BpamarensHoe nukenue. CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
4KCIIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmynsl npuseneHus. Popmyisl cnoxerus. PopmMyiisl yasoeHuss @opMyIIbl IOJOBUHHOTO
yria.

[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKCHHINA

[IpeoOpa3oBanue CyMMBI TPHTOHOMETPHUYECKUX (DYHKIIHIA B IIPOU3BENCHUE U TPOU3BEICHHS
B CyMMYy. BrlpaskeHue TpuroHoMerpuyeckux GyHKIUN Yepe3 TaHT€HC MOJIOBUHHOTO apryMeHTa.

Tpuronomerpruyeckue ypaBHEHUS 1 HEPAaBEHCTBA

[Ipocreiimne TpuroHoMerpudeckue ypaBHeHUs. lIpocrelimme TpUrOHOMETpHUUYECKHUE
HEPABEHCTBA.

OOpatHble TpUroHOoMeTpudeckue GyHKINUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Panuannbiii METO M3MEPEHHUS YIJIOB BPALICHHSI U CBSA3b C IPaJlyCHONW MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKAECTBA, (OpPMyIbl  CIOXKEHUS,  YIBOEHUS,
npeoOpa3oBaHWE CYMMBbl TPUTOHOMETPUYECKUX (YHKIHMI B MpoHU3BEACHHE, NpeoOpa3oBaHUE
NPOM3BEACHUST TpPUTOHOMETpUYecKuxX (yHKiuil B cymmy Ilpocreiimiue TpuUroHomeTpuueckue
YPaBHEHHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPAOUKH

@Oynkiun. O61acTh ONpeseneHnss 1 MHOXKECTBO 3HAUeHUH; rpaduk QyHKIUH, TOCTPOCHHE
rpadukoB QYHKINHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CgoiictBa  ¢yHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
NepuoIu4HOCTb. IIpoMexxyTku Bo3pacTaHust U yObIBaHMs, HauOoJbIIee M HAUMEHbIIIEE 3HAUCHUS,
TOUYKU 3KcTpeMyMa. ['paduueckas unTepnperanus. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B
peasbHBIX Mpolleccax U SBICHUAX. Apudmernueckue omnepauuu Haja QyHkuusmu. CraoxHas
byakuus (kommosuius). [lorsTHE 0 HENTPEPBHIBHOCTH (DYHKITHH.

IIpakTrueckue 3aHATHUS

Ob6parnbie ¢ynkmuu. OOnacTe ompeneneHus U 00NacTh 3HAUYECHUH 0OpaTHOM (QyHKIHMH.
['padpux obpatHoit dyHkiMu. [Ipy M3ydeHNN TEMBbI IPUMEHSIOTCS aKTUBHBIE (DOPMBI MPOBEICHUS

3aHSITHH.
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[Tpaktrueckoe 3anstue No2 Uccnenopanue rpaduka Gynkiuu. CTeneHHbIe, TOKa3aTeIbHbIC,
JOrapu(pMHUUECKUE U TPUTOHOMETPUIECKHE (DYHKIIHUH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU

Omnpenenenust GyHKIUN, ©X CBOMCTBA U rpaduKH.

[Ipeobpa3zoBanus rpaduxoB. [lapannenbHbli HEpeHOC, CUMMETPUS OTHOCUTENBHO OCel
KOOPJAWHAT U CHMMETPUSI OTHOCUTENIFHO Havaia KOOpIAWHAT, CAMMETPHUS OTHOCUTEIIEHO MPSIMOH y =
X, PacTsHKCHUE M CXKAaTUE BJIOJIb OCEi KOOP/MHAT.

[IpakTuueckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEH MEXIy MEPEMEHHBIMU B pEAbHBIX MPOIECCaX M3 CMEKHBIX
mucuuruH. Onpenenenne Gynknuii. [loctpoenue u urenue rpaduxos pynknuii. MccnenoBanue
¢ynkuuu. CBoiicTBa TMHEHHOHN, KBaApaTHIYHON, KyCOUHO-TMHEHHON U TPOOHOIMHEHHON QYHKITUH.
HenpepriBabie u nepuoanueckue GpyHkuuu. CBoicTBa U rpaduKu CUHYcCa, KOCUHYCa, TAaHT€HCA U
kotaHrenca. OOpatHble (yHKUMKM U ux rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIUU.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue xoebanus. [Ipukiananeie 3amaqn.

[Toka3zarenbHble, Torapu(pMUIECKre, TPUTOHOMETPUIECKNE YPaBHEHUS U HEpaBeHCTBa. [lpu
U3YyYEHUH TEMbl IPUMEHSIOTCS aKTHBHbIE (DOPMBI TPOBEACHUS 3aHATHH.

[IpakTuueckoe 3anarue Ne3 IIpeobpazoBanue rpadukoB

HAYAJIA MATEMATHUHYECKOI'O AHAJIM3A

ITocnenoBarensHocTH. CriocoObl 3alaHUsl M CBOMCTBA YHCIIOBBIX IOCIEAOBATENBHOCTEH.
[TonsiTve o mpenene nocienoBareabHOCTH. CyNIECTBOBAHME IPE/EIa MOHOTOHHON OIrpaHUYEHHON
nocnenoBarenbHocTd.  CymmupoBaHue — mociefoBarenbHocTed.  beckoHeuHo — yObIBarorias
T€OMETPHUYECKAs IPOIPECCHS U €€ CyMMa.

IIpousBonnas. IloHsTHE O MPOM3BOAHOM (PYHKIMHM, €€ TeoOMEeTpUYeCKHil M (u3nyecKuii
CMBICJI. YpaBHeHHME KacaTeldbHOM K rpaduky ¢yHkiuu. I[Ipon3BomHbBIE CyMMBI, pa3HOCTH,
Mpou3BeNeHus, dYacTHble. [Ipou3BOAHBIE OCHOBHBIX »3JeMEHTapHbIX GyHKIMH. I[Ipumenenue
MPOU3BOJHOM K HCCIIEeNOBaHUIO (PYHKIMH M TocTpoeHHio TpaduxoB. [IpowsBogHbie 00paTHOM
byHkmu 1 komno3unuu (yHkuuu. Ilpu u3ydeHUH TeMbl TMPUMEHSIOTCS  aKTUBHBIE (HDOPMBI
IIPOBEJCHUS 3aHATUH.

[IpakTrueckue 3aHATHS

[Ipaktrueckoe 3ansatre Ned.  M3yueHue QPU3HUECKOTO W TEOMETPHUYECKOTO CMBICIA
MIPOU3BOAHOM

[Ipumepbl HKCIIONB30BaHMSA MPOM3BOJHOW JJI HAXOXKJIEHUS HAWJIydllero peElIeHus B
NPUKIAIHBIX 3ajJadax. Bropas mNpou3BOJHAsA, €€ TeOMETPUYECKUH U (PU3HYECKUI CMBICI.

HaxosxneHne ckopocTH uts Tporiecca, 3alanHoro (opMysion 1 rpad)ukoMm.
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[lepBoobOpasznas u uHTerpan. llpuMeHeHue oOIpeneneHHOro MHTerpajia A HaXOKJIEeHUs
wiomaaM KpuBosinHeHHOW Tpaneuuu. @opmyna Herorona—IleliOnuna. [lpumepbl npuMeHeHus
WHTETpasia B (PU3UKE ¥ TCOMETPHH.

[IpakTrueckue 3aHATHS

UucnoBas  MOCIEAOBATEIbHOCTh,  CIOCOOBI €€  3aJaHMsl, BBIYUCIEHUS  YJICHOB
nocienoBareabHocTH. [lpenen mocnepoBarenbHOCTU. beckoHeuHO yObIBaroIias reomMeTpuyueckas
MIPOTPECCHUsL.

[Ipon3BoHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI TPOU3BOIHOM.

VYpaBHenue kacatenbHOM B oOmiem Buue. IlpaBuma u dopmynsl nuddepenupoBanus,
Ta0JIMlla TPOW3BOAHBIX JJIEMEHTapHbIX GyHKIUH. HccnenoBanwe (GYHKIUHM C  TTOMOIIBIO
npou3BoHON. Haxoxnenne HamOOJbIIEro, HAMMEHBIIIETO 3HAYCHUS M SKCTPEMAbHBIX 3HAYCHUHN
GbyHKIHH.

Huterpan u nepBooOpasnas. Teopema Hrrorona—IJleitonuna. [Ipumenenne uHTErpayiia K
BBIYMCIICHUIO (PU3WYECKUX BEIIMYMH W IUiomaaei. [Ipy u3ydeHun TeMbl IPUMEHSIOTCS aKTHBHBIE
(GbopMBI TPOBEICHUS 3aHATUM.

HpaKTI/I‘leCKOC 3aHsaTHe No5., HpI/IMeHeHI/Ie OMMPCACIICHHOI'O UHTErpajia B 3a/la4ax 110 (l)I/ISI/IKe.

YPABHEHUSA U HEPABEHCTBA

YpaBHEHHsI M CHCTEMBI ypaBHEHUH. PannoHanbHbIe, UPPALMOHAIBHBIE, ITOKA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TpUEMBl HUX pelIeHus (pa3IoKeHUE Ha MHOXKUTEIH, BBEJICHHE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, TpadUUeCKUil METO).

HepasencrBa. PanmonanbsHble, MppalMOHaIbHbIC, [TOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELIEHUS.

Hcnonb3oBaHue CBOMCTB M rpaduKoOB (YHKIMHA MPHU PEIIEHUU YPaBHEHUH W HEPABEHCTB.
Meton untepBanoB. M300pakeHne Ha KOOPAUHATHON IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHM
Y HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpakTrueckue 3aHATHUS

[IpuMeHeHHe MareMaTHYeCcKMX METOAOB JUISl PELIEHUs COJEpXKaTeNIbHBIX 3a7ad U3
pasInYHbIX 001acTe HayKH U MPAKTUKH.

HHTtepnperanus pe3yabTara, yu4eT pealbHbIX OTPaHUYCHUMN.

IIpakTrueckue 3aHATHUS

Kopnuu ypaBaenwuit. PaBHocunbpHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUIH.

OCHOBHBIE TPUEMBI PEIICHUS YpaBHEHUM. Pelienne cucremM ypaBHEHUM.
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[IpakTrueckue 3aHATUS

Hcnonp3oBanue CBOMCTB U TpauKoB (DYHKINHN [T peIIeHUs] ypaBHEHHI 1 HepaBeHCTB. [1pu
W3YYCHUU TEMBI IPUMEHSIOTCSI aKTUBHBIC ()OPMBI TPOBEICHUS 3aHSATHH.

[Tpaktrueckoe 3anstue Ne6. ['paduueckoe pernieHne KyOM4eCKuX ypaBHEHUM.

[Tpaktrueckoe 3ansatue Ne7. I'paduueckoe penieHrue CUCTEM YPaBHCHHM.

[Ipaktuueckoe 3ansitue Ne8. MccnenoBanuii ypaBHEHHsI 1 HEPABEHCTBA C MAPaMETPOM.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOATHOCTEM

DneMeHThl KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOMHATOPUKU. 3ajauyd Ha [OJACYET 4YHCIIa pa3MEILIECHUuM,
MePECTaHOBOK, coueTanuil. Permenue 3amau Ha nepedop BapuantoB. Popmyna 6mHoma HeroToHa.
CpoiicTBa GMHOMHMHANBHBIX K03 duuuenton. Tpeyronpuuk [ackans.

DNIEeMEHTBI TEOPUU BEPOSITHOCTEN

CoObITHE, BEpPOATHOCTH COOBITHS, CIIO)KEHHE M yMHO)XXEHHE BeposiTHocTed. [lonstue o
HE3aBUCUMOCTH COOBITUH. JIUCKpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ pacnpezaeneHus. Yuciaosbie
XapaKTEPUCTUKH TUCKPETHOH ciydaiiHoll BennuuHbl. [IoHsATHE 0 3aKOHE OOJIBIINX YHCE.

OneMeHThl MATEMAaTUYECKON CTaTUCTUKU

[IpencraBnenure AaHHBIX (TaOnMIbBI, AUarpamMmbl, rpaduku), TeHepalbHas COBOKYIHOCTH,
BbIOOpKa, cpenHee apudmernyeckoe, Meauana. [loHsTHe 0 3aauax MaTeMaTUYECKONW CTaTUCTUKH.

Pemenne npakTudyeckux 3a1aq ¢ IPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

Hctopus pa3BUTUs KOMOMHATOPHKH, TEOPUU BEPOATHOCTEH M CTATUCTUKU U HMX pOJb B
pa3IuYHBIX cdepax uyenoBedecKo kusHeaesrenbHocTU. [IpaBuna komOuHaTtopuku. Pemenue
KOMOMHATOPHBIX 3aJa4. Pa3Mernienusi, couetanust u nepectaHoBku. bunom HproTOHA M TpeyronbHUK
ITackain. IIpukiiagHble 3a1a4u.

Knaccuueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpeMa O CyMMe
BeposiTHOCTEW. Bpruncnenne BepositHocTeil. [lpukiamneie 3amaun. IlpencraBieHne 4YHMCIOBBIX

naHHbIX. [Ipuknagnelie 3agaymn.

I'EOMETPUA

[IpsiMBbIE ¥ TNIOCKOCTH B MMPOCTPAHCTBE

B3anmHoe pacnosiokeHHe ABYX MpsAMBIX B MpocTpaHcTBe. [lapannenbHOCTh MpsMONl U
mwiockoctd. IlapamtenbHOCTh  IUIOCKOCTEH. lIepHeHAMKYIIpHOCT MNPAMOM U IIJIOCKOCTH.
IlepneHauKyysip ¥ HAaKJIOHHAs. YTOJ MEXIAY IPSAMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroia. Yroi
MEXY INIOCKOCTAMH. IIeprneHuKyIIpHOCTD ABYX INIOCKOCTEH.

['eomerprueckue MpeoOpa3oBaHMs MPOCTPAHCTBA: IMAPAJUICIBHBIA IMEPEHOC, CUMMETPHS
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OTHOCHUTEJIBHO IUIOCKOCTH.

[IpakTrueckue 3aHATHS

[TapannensHoe mnpoektupoBanue. I[linomans oproroHanbHOM mnpoekuu. W3o0paxeHue
npocTtpaHcTBeHHBIX puryp. [Tupamuna. [IpaBuiibHas nupamua. Y ceuenHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesenuiesie, B Ipu3Me U MupaMue.

Ceuenus Ky0a, IPU3MBI M TUPAMUJIBL.

[IpakTrueckue 3aHATHS

IIpencraBnenue o NpaBUIIbHBIX MHOTOTPaHHUKAX (TeTpaszape, Kyoe, OKTasape, AoAeKadipe U
ukocaszpe). Ilpu u3ydeHun TeMbl IPUMEHSIOTCS aKTUBHBIE ()OPMBbI IPOBEICHUS 3aHIATUH.

[IpakTuueckoe 3anarue Nell. [loctpoenne ceueHnit MHOTOIpaHHUKOB.

MHororpanHuku

Bepuunsl, pebpa, rpaHu MHororpaHHuka. Passeptka. MHororpanssle yribl. Beimykible
MHoOrorpaHHuku. Teopema Diiepa.

[Tpusma. Ilpsimas u HaknoHHast npusma. [lpaBunbnas npusma. [lapamienenumnen. Kyo6.

Koopaunats! 1 BEKTOPEI

[IpsimoyronbHas (JeKapToBa) cUCTEMa KOOpAMHAT B MpocTpaHcTBe. Dopmyra paccTOSHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS cepbl, INIOCKOCTH U MPSIMOIi.

Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Ci0XKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHHWe BEKTOpa IO HANpaBICHUSAM. YTOJI MEXKIY JABYMsS BEKTOpPaMHU.
ITpoexuus BexTopa Ha ock. KoopaunaTs! BekTopa. CKaJIpHOE TPOU3BENECHNUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUH MAaTEMaTUYECKUX M MPHUKIAIHBIX
3a/1a4.

[IpakTrueckue 3aHATHS

[Ipy3Haky B3aUMHOTO pACIOJOKEHHUS MpPSAMBIX. YTOJd MeXAy nIpsMbIMUA. B3aumzoe
PacCIoJIOKEHUE IPSMBIX U INIOCKOCTEN. lIepneHauKyisap U HaKJIOHHAs K IUIOCKOCTU. YTOI MEXAY
IPSMOM M INTOCKOCTBIO. Teopembl O B3aMMHOM PACIIOJIOKEHUH NPSIMOM M IIockocTH. Teopema o
TpeX MEePIEeHINKYIApax.

IIpu3Haky u cBOMCTBA MAapaJUIEIbHBIX U NEPIEHANKYIISIPHBIX IIJIOCKOCTEN.

PaccrosiHMEe OT TOYKM 10 IUIOCKOCTH, OT NPSIMOM [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMH, MEXIY CKpEIIMBAIOIMIMMUCS TPSMBIMH, MEXAY HPOU3BOJIBHBIMU (UTypaMH B
IIPOCTPAHCTBE.

[TapamrenpHOE IPOEKTUPOBAHME M €r0 CBOMCTBA. TeopeMa O IIOLIAAU OPTOrOHAIBHOMN
IPOEKIIMM MHOTOYroJIbHUKA. B3anMHOe pacroioskeHne MpoCTPaHCTBEHHBIX (PUTYD.

Paznuunple  Buapl  MHOTOrpaHHWUKOB. Mx  m300paxenus. CedeHus, pa3BepTKH

MHOTOTpaHHUKOB. [lnomans moBepxHoctu. Bunbl cummerpuii B npoctpaHcTBe. CUMMETpUsT TE
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BpallleHUsl U MHOTOTPaHHUKOB. Beruncienue miomaaei 1 o0beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpAHMHAT B POCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, cephl, mIockocTu. PaccrosiHre Mexay Todkamu. JlecTBus C
BEKTOpaMH, 3aJaHHbIMM KoopauHatamu. CKalsgpHOE MpPOU3BEICHHE BEKTOPOB. BekTopHoe
YpaBHEHUE NPSIMOM M IIOCKOCTH. MCmonap30BaHME BEKTOPOB IpU J0OKA3aTEIbCTBE TEOPEM
CTEpPEOMETPUH.

JIisi BHEAyIUTOPHBIX 3aHATUN CTyJEHTAM Hapsay C pEHICHUEM 3a/lad U BBIIOJHEHUS
MPAKTUYECKUX 33JaHUNA MOYXKHO MPEIOKUTH TEMbI UCCIEOBATEIBCKUX U peepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHUM OTAENbHBIX MEJIKHUX 337a4 M YIPaKHEHUM MpPEeUIaraloTcsl CHOKETHbIC
3a/1aHus, TPEOYIOINE JIIUTEILHON paboThl B paMKax OJHOM MaTeMaTUYECKOM CUTYallud. DTH TEMbI
MOTYT OBITh KaK HHINBUAYTBHBIMU 33JaHUSIMH, TAK ¥ TPYIIIOBBIMU JIJISI COBMECTHOTO BBITIOJTHEHUS
uccienoanus. [Ipy U3yuyeHUN TeMbI MPUMEHSIOTCS aKTUBHBIE (POPMBI IPOBEICHHS 3aHATHIA.

[IpakTuueckoe 3anstue Ne9. [loctpoeHne TOUKM U BEKTOpa B IPOCTPAHCTBE.

[Ipaktuueckoe 3anstue NelO. [Toctpoenue nByrpaHHOTO yria.

[TapannenpHOE POEKTUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.

BekTopHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

Crno’xeHue rapMOHUYECKUX KOJIeOaHUH.

I'padnueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

[IpaBunbHbBIE ¥ TONYNIPABUIbBHBIE MHOTOTPAHHUKHU.

Konnueckue ceueHust 1 UX TPUMEHEHUE B TEXHUKE.

[Tonstue nuddepennuana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIBITAaHUN bepHyu.

HccnegoBanue ypaBHEHHI 1 HEPABEHCTB C MApaMETPOM.

HenpepbiBHbIE 1pO0OH.

[IprmeHeHue CI0XKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.

Tewmsb1 pedepaToB (10KIIAI0B), HCCIIETOBATEIHCKUX ITPOCKTOB

N3mepenus B reomerpuu

O06mwem u ero u3mepenue. MiurerpaipHas popmyna o0bema.

@opmynbl  o0bemMa KyOa, MNPSIMOYTOJIBHOTO Mapajilesienumneaa, MpU3Mbl, IHIHHIPA.
®opmynsl 00beMa nUpaMubl U KoHyca. Dopmysbl TUIOHMIaAM MOBEPXHOCTEH IIIMHIPA U KOHYCA.
®opmyiiel 00beMa I1apa ¥ Iiomagn chepsl.

IIpakTrueckue 3aHATHUS

[Togobue Tten. OTHOIIEHHUS TUIOMIAACH TOBEPXHOCTEH M 00beMOB MOM00HBIX Ten. [lpu

W3YYEHUU TEMbI IPUMEHSIOTCSI aKTUBHbBIE ()OPMBI TPOBEICHUS 3aHATHH.
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[Tpaktrueckoe 3ansTue Nel2. BeraucieHus mioniaiel moBepxHocTe u 00beMOB TeJ.

Tena 1 MOBEPXHOCTH BpalCHUS

Hunuaap u koHyc. YceueHHBIM KoHyc. OCHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTH,
obpasytommas, pazpepTka. OCeBbIC CEUCHUS U CEUEHUS, NTapajlieIbHbIE OCHOBAHUIO.

ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.
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6 TEMATUYECKOE IINTAHUPOBAHUE

Bun yae6HO# paboThI

KonnuectBo yacos

ouHas popma

3aouHas popma

Aynurtopusle 3ausaTus. Coaep:xaHue o0ydeHus o0y4deHus oOyueHus
BBenenue 2 2
Pa3BuTHe noHATHS O YyKCIe 10 2
Kopnu, crenenu u jorapudmsr 28 2
OyHKIMH U TpaPuKH 18 2
OCHOBBI TPUTOHOMETPUU 32 2
Havana marematuyeckoro anammsa 40 10
NHTerpain u ero npumMeHeHue

VYpaBHEHHUs 1 HEpABEHCTBA 20 4
KoopauHatsl 1 BEKTOPBI 16 4
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE 20 4
MHOrOorpaHHUKH U KPYTJIbIE Tea 26 16
KombunaTtopuka 12 4
DOneMeHThl TEOpUH BEPOSTHOCTEH U MaTeMaTUYECKOU 10 4
CTaTHCTUKH

Hroro 234 50
BreaynuropHas camocrositenbHast pabota

[TonroroBka BBICTYIUIEHH 10 33JaHHBIM TEMaM,

JIOKJIaJIOB, pedepaToB, ICCe, MHANBUAYATBHOTO POEKTA 104 301
C UCHONb30BaHUEM WH(POPMAIMOHHBIX TEXHOJIOTHH,

pereHue 3aaaq

Koncynpranuun 13 -
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7 XAPAKTEPUCTHUKA OCHOBHBIX BU/I0OB YYUEBHOM AEATEJbHOCTH

CTYJIEHTOB

Copnepxanuie 00y4eHUs

XapaKTepI/ICTI/IKa OCHOBHBIX BUJO0B ACATCIIBPHOCTU CTYACHTOB (Ha

YPOBHE Y4COHBIX JICHUCTBUI)

BBenenne O3HakoMJIeHME C POJIBI0 MAaTeMAaTHKW B HayKe, TEXHUKE,
9KOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTUSX W MPAKTHICCKON
nesitenbHOCTH. O3HaKOMIIEHUE C IeNIIMU U 3a/ladaMHu H3y4deHUs
MareMaTuku npu ocBoeHuu mpodeccuit CIIO u crenuampHOCTEH
CIIO

AJI'EBPA

Pa3Butre MOHATHS O YUCHC

BrinonHenue apudMeTHuecKux JACHCTBUN HAJl YMCIaMH, COYETas
YCTHBIE€ U TUCbMEHHBIC PUEMBI.

Haxoxxnenne npuOamKeHHbIX 3HAYCHUN BETMYUH U MOTPEIIHOCTEHN
BBIYHCIICHUH  (aOCONIOTHOM W  OTHOCHTEIIBHOH), CpaBHEHUE
YUCJIOBBIX BbIPaKEHHUM.

Haxoxzaenue omuOOK B TPeoOpa3oBaHUAX U  BBIUMCICHHSIX

(OTHOCHUTCS KO BCEM MMYHKTAaM IIPOrPaMMBI)

Kophu, crenenu, norapudmel

O3HakOMJIEHME C TOHSATHEM KOPHS N-H CTENEHU, CBOWCTBAMU
PaauKanoB U IPaBUJIAMHU CPABHEHUS KOPHEH.

@OopMyNIMpOBaHHE OMNpPENEICHUS KOPHA U CBOWCTB KOpPHEM.
Boluncnenne M CpaBHEHHME KOpHEH, BBINOJIHEHHE MPUKUIKU
3HaueHuss KopHs. [IpeoOpa3oBaHue UHCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPKAILUX PATUKAIIBI.

BrimonHenue pacueToB mo QGopmyniam, COAEpKAIIMM PaTUKabI,
OCYILECTBIISIE HEOOXOJMMbIe TIOJCTAHOBKM U MPeoOpa3oBaHUS.
OmnpeneneHue paBHOCUIBHOCTH  BBIP@XEHUH C  pajuKaaMu.
Pemenne nppanroHaaIbHbIX ypaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHH C  JIEHCTBUTEIbHBIM
MTOKa3aTeseM.

HaxoxzaeHue 3HaueHUN CTENEHU, UCIOJB3YsS MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anuceiBaHUE KOpPHS N-H CTENEHH B BHUJE CTENEHU C JPOOHBIM
MOKa3aTeeM U Ha00O0pOoT.

®opMyJIUPOBAHUE CBOWCTB CTENEHEH. BbluncieHne creneHeu c

pallMOHAJIBHBIM ITOKA3aTCJICM, BBIIIOJIHCHUC MNPUKHUIKW 3HAYCHUS
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Copneprxanue o0OyueHHs

XapakTepucTruKa OCHOBHBIX BUJIOB JIEATEIbHOCTH CTYJEHTOB (Ha

YpOBHE YUEOHBIX JEHCTBHIN)

CTCIICHU, CPABHCHUEC CTETICHEH.

[IpeoOpa3oBanue  4YUCIOBBIX U OYKBEHHBIX  BBIpaXCHHI,

COAEp)KAIMX  CTENEHW, NPUMEHsSsT  CBOMcTBa.  Pemienue
II0KA3aTEeNIbHBIX YPABHEHUM.

O3HakomJIeHUE C TMPUMEHEHHUEM KOpHEM U CTEeNeHedl mpu
BBIYMCIICHUHM CPEIHUX, JEICHUU OTpPE3Ka B «30JIOTOM CEYEHUN.

Pemenne IMPUKJIAAHBIX 3aaa4 Ha CJIOXKHBIC IPOUCHTHI

[TpeoOpa3oBanue

anredpanvdeckux BbIPAKEHUN

BrimonHenue npeoOpa3oBaHuii BEIpAXKEHUH, TPUMEHEHNE (HOpMYII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEN U JIOrapu(MoB.
Omnpenenenue 06JacTH JOMYCTUMBIX 3HAUEHUH JOrapu(GMUIECKOTO

BbIpakeHus1. Pemenne orapuMuyeckux ypaBHEHUI

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIC TTOHATHS

N3ydenne pagmaHHOrO METOAa U3MEPEHHs YIJIOB BpAlllEeHUS U HX
CBS3U C TpaaycHou Mepoil. M3o0paxkeHue yrioB BpalleHHS Ha
OKPY’KHOCTH, COOTHECEHHE BEIMUMHBI yIJIa C €r0 PacloyI0KEHHUEM.
DopMyIUpOBaHUE OMPEIEICHUI TPUTOHOMETPUUYECKUX (HYHKIUI
JUIsL  YIJIOB  TIOBOpOTa U

OCTPBIX  YTUVIOB  MPAMOYT'OJIBHOT'O

TPEYroJibHUKa U 00BSACHEHHE UX B3aUMOCBSI3U.

OcHoBHbIE [IppuMeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKHUX TOKIECTB JUIS
TPUTOHOMETPUUECKHE BBIUMCIICHUS] 3HAaYEHUH TPUTOHOMETPUUYECKHX (DYHKIMHA MO OAHOM
TOXIECTBA U3 HUX
[TpeobpazoBanus N3ydyeHne OCHOBHBIX (OpMYyNl  TPUTOHOMETPUH:  (POPMYJIBI
MIPOCTEUIINX CJIOKEHU, YIBOCHMS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUUECKHUX TPUTOHOMETPUUYECKHUX (QYHKIUI B TPOU3BEACHUE U IPOU3BEICHUS B
BBIPAXEHUI CYMMYy W  TPUMEHEHHUE TIIpM  BBIUUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOLIEHUS €T0.
O3HakoOMJIEHHE CO CBOWCTBAMM CHUMMETPHM TOYEK HAa €JUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJISl BbIBO/IAa ()OPMYIT IPUBEICHUS
IIpocreiimue Pemenne mno ¢QopMynaM W TPUTOHOMETPHUECKOMY  KpYTy
TPUTOHOMETPUUECKHE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.

ypaBHEHHUS U HEPABEHCTBA

[IpumeHeHne 001X METOJOB pelIeHHs ypaBHEHUI (MpUBEICHHUE K

JUHEHHOMY, KBaJpPAaTHOMY, METOJ DPAa3JOKECHHUs HAa MHOXKUTEIH,
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Copneprxanue o0OyueHHs

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTYICHTOB (Ha

YpOBHE YUEOHBIX JEHCTBHIN)

3aMEHbl [EPEMEHHOW) TMpPH PEIIEHUH TPUTOHOMETPUUECKHUX
ypaBHEHUN. YMEHHE OTMeuaThb Ha Kpyre pelIeHHs] MPOCTEHIINX

TPUTOHOMCTPUYCCKHUX HCPABCHCTB

ApKcuHyc, apKKOCHHYC,

APKTAaHI'€HC YHUCJia

O3HakOMJICHHE C TOHSTHEM OOPATHBIX TPUTOHOMETPHUECKHUX
byHKIHA.

W3yuenune ompenencHUid apKCUHYyca, apKKOCHHYCa, apKTaHIeHCa
gucia, (GOPMYIUPOBAHHE WX, H300paKeHWE HA CIMHUYHOU

OKPY’KHOCTH, IPUMEHEHHUE IIPU PELICHUN YPAaBHECHUI

®YHKIMH, X CBOUCTBA U TPA®UKU

DyHKIHH.
ITonsiTHE O HEMPEPBIBHOCTH

byHKIIUN

O3HakomyieHME €  TOHATHEM  NEPEeMEHHOW,  IpUMepaMu
3aBUCUMOCTEN MEXKIY IEPEMEHHBIMMU.

O3HakomieHne c MOHSATUEM rpaduka, orpezeneHue
MPUHATICKHOCTH TOYkH rpaduky ¢yHkuuu. OmnpeneneHue Mo
(dhopmyne npocTeiiei 3aBUCUMOCTH, BUJIa ee rpaduka. Beipakenue
1o ¢hopmyIie OHOM MEPEMEHHON Yepe3 ApyTHe.

O3zHakoMJIeHHE ¢ ompefeneHneM (QYHKIUU, GOpMYyTUPOBAaHUE €TO.

HaxoxnaeHnue obmactu OIIPECACIICHUSA U 00J1aCTH 3HAYCHHI (I)YHKI_[I/II/I

CaoiicTBa (QyHKIIUH.
['papuueckas
uHTepnperanus. [Ipumepsr
(GYHKLIMOHATBHBIX
3aBUCUMOCTEHN B PEATbHBIX

nmponeccax u sABJICHUAX

O3HakoMJIeHHE ¢ NpuMepaMu (DYHKIHOHAJIBHBIX 3aBHCHUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HakOMJIEHME C J0Ka3aTEeIbHBIMHM PAaCCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEMHON M KBajgpaTH4HOW (yHKIMI, npoBeneHue
WCCTeA0BaHMS IMHEWHON, KyCOUYHO-TMHEWHOU, TPOOHO-TMHEHHOM 1
KBaJipaTH4HOM QYyHKIM, mocTpoeHue ux rpapukos. [locrpoenue u
yreHue rpadukoB pyHkuuil. MccnenoBanue GpyHKIuM.
CocraBieHue BUAOB (YHKIMHA MO JAHHOMY YCJIOBHIO, pELICHHE
3a/1a4 Ha YKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu

OO6patHble QyHKIINH

W3yuenne moHATHS 0OpaTHOM (QYHKIUHM, ONpeAeleHHe BUIA U
noctpoeHue rpapuka oOpaTHON (GYHKINHU, HAXOXKIECHHE €e 00JIacTH
ompeenaeHus U oonactu 3HaYeHu. [I[pumenenre CBOMCTB G yHKIIHIMA
MIpU UCCJIEIOBAaHUU YPABHEHHUI M PEIEHUU 337ay Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHATHUEM CIIOKHON (PYHKIUU
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Copneprxanue o0OyueHHs

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTYICHTOB (Ha

YpOBHE YUEOHBIX JEHCTBHIN)

CreneHHble, TOKA3aTEIbHEIE,
norapupMuUECcKre 1
TPUTOHOMETPUUYECKHE
¢ynkuuu. O6paTHbIe

TPUTOHOMETPHUYCCKUEC

byHKIUHA

Brruucnenne 3HadyeHM (QYHKOMA 10 3HAYEHUIO apryMeHTa.
Omnpenenenue NOJI0KEHNU TOUKU Ha rpaduKe o ee KOOpAUHATaM U
Ha000pOT.

Hcnonp3oBanne CBONCTB (YHKIMIA AN CpaBHEHUS 3HAYCHUM
cTerneHel u jorapudmos.

[TocTpoeHue rpaMKOB CTENEHHBIX U JOrapUPMHUUECKUX (QYHKIIHH.
Pemenune mnokasarenpHBIX U JIOTApU(MUYECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C IIOHATHEM HENPEPBIBHOM NEPHOAMYECKON
¢byHkuuu, (GopMyIMpOBaHHE CBOMCTB CHHYyca W KOCHHYCA,
MMOCTPOCHHE WX IPAPHUKOB.

O3HakOMJIEHHE C IOHATHEM TIapMOHUYECKUX KoyeOaHU U
IIpUMEpPaMU FapMOHUYECKHUX KOIeOaHUH JUIsl ONTMCAHUs TPOLIECCOB B
¢busuKe u Ipyrux o0JIacTSIX 3HAHUS.

O3HaKOMJIEHHE C MOHATHEM Pa3pbIBHOM NepuoanyYecKoil GyHKIuH,
(hopMyJIpoBaHNE CBOMCTB TAHI'€HCA U KOTAHT'€HCA, TOCTPOCHUE UX
rpaduKoB.

[IpumeHenne cBOMCTB (yHKIMI A9 CpaBHEHHMs 3HAuYeHUM
TPUTOHOMETPUUECKUX (PYHKIMHA, PELIEHUS TPUTOHOMETPHUUECKHUX
YPaBHEHUM. [TocTpoenne rpauKoB 0o0OpaTHBIX
TPUTOHOMETPUYECKUX (QYHKIUI W ompenesneHue Mo rpapukam ux
CBONCTB.

Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ITocaemoBaTeIbHOCTH

O3HakOMJIEHME C TIOHATHEM YHCIIOBOM MOCIEA0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYMCICHUSIMH €€ YJICHOB.

O3HakomJIeHME C TOHATHEM IpeAena IOCIeI0BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIUMCICHUEM CYMMBbI 0€CKOHEYHOI'O YHCIOBOTO
psia Ha TMpUMEpe BBIYMCICHUS CyMMbI OECKOHEYHO YyObIBaroIei
F€OMETPUYECKON ITPOTrPECCUH.

Pemenne 3amau Ha npuMeHeHHE (DOPMyISIBI CyMMBbI OECKOHEYHO

yOBIBAOIICH TEOMETPUIECKOMN MPOTPECCUH

IIpousBogHas u ee

O3HakoMJIEHUE C IOHATUEM MPOU3BOJIHOM.
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Copneprxanue o0OyueHHs

XapakTepucTruKa OCHOBHBIX BUJIOB JIEATEIbHOCTH CTYJEHTOB (Ha

YpOBHE YUEOHBIX JEHCTBHIN)

IMPUMCHCHHC

N3yuenne u  QopMmyiupoBaHHE €€  MEXaHMYECKOro U
IrE€OMETPHUUECKOr0 CMBbICTIA, M3Y4YEHHE aJIrOPUTMAa BBIYMCICHMS
MIPOU3BOIHOM HA NMPHUMEPE BHIYMCICHUS MTHOBEHHOH CKOPOCTH U
yII0BOTO KO3 PUIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOH B 001EM BUE.

VYcBoenue npaBuwil JuddepeHIupoBaHus, TaOIMLbI IPOU3BOIHBIX
JJIEMEHTapHBIX (DYyHKIMA, TpuMeHeHne s auddepeHInpoBaHMs
(GyHKIWH, COCTaBICHNS ypaBHEHUS KacaTeIbHOM.

N3yuenne TeopeM O CBsA3M CBOMCTB (YHKLUHMH U TPOU3BOIHOM,
(bopMyIHpOBKaA HX.

[IpoBeseHne ¢ MOMOIIBIO MPOU3BOAHON HCCIICAOBAHUS (YHKIUH,
3aJlaHHOU (POPMYIIOH.

VYcraHoBiIeHHE CBS3M CBOMCTB (DYHKIMM M IPOM3BOJHOW IO HX
rpadukam.

[IpuMeHeHre TPOU3BOAHOW I PELICHHs 3a/1a4 HAa HaXOXKJCHUE
HauOOJIbIIIETO, HAaWMEHBIIET0 3HAUYEHUS W Ha HaXOXJICHUE

OKCTpEMyMa

[TepBooOpazHas 1 UHTETpa

O3HakoMJIEHHE C MOHATHEM MHTErpajia u nepBooOpa3Hoi.
N3ydyeHne mnpaBuia BBIUKCIEHHUS NEpPBOOOpPa3HON U TEOpEeMbl
Herorona— JlelioHuua.

Pemenne 3amau Ha CBA3b NEpBOOOpPa3HOW M €€ MPOU3BOJHOM,
BBIUUCIIEHUE NTEPBOOOPA3HO ISl JaHHOM (QYyHKIIMH.

Pemrenne 3agad Ha NOpUMEHEHWE WHTErpajia Uil BBIYMCIICHHS

(bU3UYECKUX BEJIMYHH U TIIOMAEH

YPABHEHHIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHu HepaBeHcTBa 1
CHCTEMbI HEPABEHCTB C

ABYMsS ICPECMCHHBIMU

O3HakOMJIEHME C TPOCTEHIIMMHM  CBEIECHUSMHU O  KOPHAX
anredpanvyeckux ypaBHEHUH, MOHITUSAMHU UCCIIEA0OBAHNS ypaBHEHUI
U CUCTEM YpaBHEHUH.

N3yueHne Teopuy paBHOCHIBHOCTU YPAaBHEHUHN U €€ IIPUMEHEHUS.
IToBTOpeHue 3anucu peleHus CTaHIapTHBIX YPABHEHUM, IPUEMOB
npeoOpa3oBaHusl YpaBHEHMHM [ CBEAECHUS K CTaHJApTHOMY
YPaBHEHHUIO.

Pemenue palluOHAJIbHBIX, HWPPAIMOHAJIbHBIX, IIOKA3aTCIIbHBIX U
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TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB M rpadukoB (QyHKIUH A7 peleHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenue ypaBHeHUI ¢ IPUMEHEHUEM BCEX NIPUEMOB (pa3IOKEHUs
Ha MHOXHTEIM, BBEICHUS HOBBIX HEU3BECTHBIX, IIOACTAHOBKH,
rpaguIecKoro METO/1a).

Pemenne cucrem ypaBHEHHMM C NPUMEHEHHEM PA3IUYHBIX
croco6oB. (O3HakoMJIEHME C OOIIMMHU BONPOCAMHU PELICHUS
HEpaBEHCTB U HCIHOJIb30BAHHUE CBOWCTB U Ipa@ukoB (QyHKIUI npu
pelleHNN HEpaBEHCTB. PenieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.

[IpumeneHnne  MaTeMaTHMYECKUX  METOAOB  JUId  pEIlEHUs
COJIepKATeNbHBIX 3aJad W3 pa3IMYHbIX o0jacTel Haykd u
pakTUKu. VIHTEepnpeTupoBaHUE Pe3yJabTaTOB C YYETOM PEAbHBIX

OTpaHUYCHUHN

BJIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OCHOBHBIE TOHATUA

KOMOWHATOPUKH

N3yuenune npaBuia KOMOMHATOPUKU U MPUMEHEHHUE NP pPEIICHUH
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33aJa4 METO/I0M Ilepebopa U 1O MPaBUITY
YMHOXEHHUSL.

O3HakoOMJIEeHHE C TOHATHUSAMH KOMOMHATOPHKH: pa3MEIICHUSIMHU,
COYETaHUSIMH, TIEPECTAHOBKAMH U (OPMYJIaMH JUISl KX BBIYUCIICHUSL.
OObscHeHHe U  TNpuMeHeHHe (opMyn Uil  BBIYUCICHUS
pa3MelleHHi, epecTaHOBOK U COUETaHUM MpHU PEIICHUH 3a/1a4.
Osnakomnenue ¢ 6uHomMoM HproToHa u TpeyronpHukoM Ilackass.
Pemenune npakTMYecKMX 3ajad C HCIOJIB30BAHUEM MOHATUH U

MpaBWJI KOMOMHATOPUKH

DJIEMEHTHI TEOPUU

BEPOSATHOCTEMN

N3ydyeHne KIIaCCHYECKOTO OIPENEIECHHsS BEPOSITHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.
PaccmoTpenne npuMepoB BBIUMCIEHUsS BEPOSATHOCTEH. PemieHue

3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA

IIpencraBieHne qaHHBIX

(TabnHIIBl, TUArPaMMBI,

O3HakoMIICHHE C MMpEACTAaBJICHUEM YHUCIIOBBIX JAHHBIX HW HUX

XapaKTePUCTHKAMH.
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rpaduKm)

Pemenne IMPAKTUYCCKUX 3ajJad Ha o6pa60TI<y YHCJIOBBIX JaHHBIX,

BBIYHCJICHHUC UX XAPAKTCPUCTUK

I'EOMETPUA

HpHMHC U IIJIOCKOCTH B

MIPOCTPAHCTBE

Q@opMynMpoBKa U NPUBEACHHE  JOKA3aTEIbCTB  IPHU3HAKOB
B3aMMHOI'O PACIOJIOKEHUS NMPSAMBIX U IUIOCKOCTeN. Pacrio3HnaBanue
Ha Yeprekax M MOJEIAX Pa3iWyHbIX CIyd4aeB B3aMMHOIO
pacIooKEHUs NMPAMBIX M IUIOCKOCTEH, apryMEHTHPOBAHUE CBOUX
cyxaeHui. @opMyIupOBaHUE OINPEAECICHUN, IPU3HAKOB U CBOMCTB
NapajuieJbHbIX U NEPHEHAUKYIAPHBIX TUIOCKOCTEH, IBYTPAHHBIX U
JIMHEHHBIX YIJIOB.

BrinonHenue MmoOCTpOCHUSI YIIOB MEXKIY MPSMBIMU, NPIMOUA U
IIJIOCKOCTBIO, MEKy TUIOCKOCTSMM 110 ONMCAHUIO U PACIIO3HABAHUE
MX Ha MOJIETISIX.

[IpuMeHeHne NpPU3HAKOB M CBOMCTB PACHOJIOKEHUS MPSAMBIX H
IUTOCKOCTEH NIPH PEIICHUU 3a/1a4.

N300pakeHne Ha pPHUCYHKaX M KOHCTPYMPOBAHME HA MOJEINSIX
NEePHNEHIUKYISIPOB M HAKJIOHHBIX K  IUIOCKOCTH, MPSAMBIX,
MapajieIbHbIX IOCKOCTEH, YIIIOB MEXKY MPSMOU U MIOCKOCTHIO U
000CHOBaHNE IOCTPOEHUSI.

Pemrenue 3a1ay Ha BBIYUCIICHHE TE€OMETPUUECKUX BeTUINH. OMHUCHI-
BaHUE PACCTOSHUS OT TOYKM [0 IUIOCKOCTH, OT IIPSAMOU 10
IUIOCKOCTH, MEXAY IUIOCKOCTAMH, MEXKIY CKpPEIIMBAOIIMMUCS
MPSIMBIMU, MEXTY TTPOU3BOIBHBIME (PUTYpPaMH B IPOCTPAHCTBE.
@opMynMpoBaHHE M  JOKa3blBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TeOpeM CYIIECTBOBAHHUSI, CBOICTBA).

N300pakeHne Ha yepTexkax U MOJETSAX PACCTOSHUS U 000CHOBAaHUE
CBOUX CyXkJIeHui. OmnpenesieHue W BBIYUCIECHHE PACCTOSTHUM B
npoctpanctBe. [Ipumenenne Gopmyn u TeopeM IIaHUMETPUU IS
peLIeHHs 3a/1a4.

O3HakoMJIEHUE C OHSITHEM MapauIeIbHOTO MPOEKTUPOBAHUS U €T0
CBOWCTBaMH. ®opMyIHpOBaHUE  TEOPEMBbI O  IUIOLIAJU
OpPTOTrOHAJIBHON MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenne Teopuu JUii  OOOCHOBAaHUS  TMOCTPOCHHH U
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BBIYHCIICHHI. ApFYMeHTI/IpOBaHI/Ie CBOHX Cy}K,Z[eHI/Iﬁ O B3aMMHOM

PacroI0KEeHUU MPOCTPAHCTBEHHBIX PUTYD

MHororpanHuKu

Onucanue U XapakTEpUCTUKA PA3JIMYHBIX BUJIOB MHOTOI'PAaHHUKOB,
[IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300paxeHre MHOIOIpDaHHMKOB M BBINOJIHEHHE IOCTPOCHMS Ha
N300paKeHUSAX U MOJIEIISIX MHOIOI'PaHHHUKOB.

Brluncnenue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(pUrypauusx, apryMEHTUPOBaHUE CBOUX CYKJICHHH.
XapaKkTepucTuka " n300pakeHue CCUEHUS,PA3BEPTKU
MHOT'OTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH ITOBEPXHOCTEH.
[TocTtpoenne mnpocTeHmmx cedeHuit KyOa, TPU3MBI, MHUPAMUIBI.
[Tpumenenne GHakToB U CBEICHUH U3 TUTAHUMETPHH.

O3HakOoMJIEHME C BUIAMM CHUMMETPUH B  IIPOCTPAHCTBE,
(dbopMyIMpOBaHUE ONpEeNeHu U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TEJ BPAILEHUS U MHOTOTPAaHHUKOB.

[IppuMeHeHHe CBOWCTB CHMMETPHUM IpU  PELIICHHH  3a/ad.
Hcnonb3oBaHue MpUOOPETEHHBIX 3HAHUM /s UCCIENOBaHUA U
MOZCIIMPOBAHUs HECIIOKHBIX 3a1a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBINOJHEHUE

PHUCYHKOB IO YCJIOBUSIM 3a]1a4

Tenau IOBEPXHOCTHU

BpalCHUA

O3HakOMJIeHHE C BHJaMU Tel BpalleHus, (OpMYyIHUPOBAHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIMpOBaHHE TEOPEM O CEYEHHWM MIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeIbHOM K chepe.

XapakTepucTuka U H300pakeHHEe TeN BpAILICHUS, UX Pa3BEPTKH,
CCYCHMUS.

Pemenune 3agay Ha NOCTPOEHUE CEUEHUM, BBIUMCIECHHUE [UIMH,
paccTosHuM, yrioB, IMIomanei. IIpoBegeHune mgoKa3aTeIbHBIX
paccyXAeHUM NIpH pELICHUH 3a1a4.

IIpuMeHeHME CBOMCTB CHMMETPHUM IIPU PELICHUU 3aJad Ha Teja
BpallleHUs, KOMOMHALIUIO TEJ.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIOJIHEHUE PUCYHKA I10

YCJIOBHIO 3a/1a4
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W3mepenus B reoMeTpun

O3HakOMJIEHHE C MOHATUSMHU IUIOLIAAM U 00beMa, aKkCHOMaMH M
CBOMCTBaMH.

Pemenne 3amad Ha BBIYUCICHHE IUIOMIAJACH IJIOCKUX (uryp c
MPUMEHCHHEM  COOTBETCTBYOmUX (opmyn wu  (akroB U3
wiaHuMeTpun. M3ydeHue TeopeM O BBIYMCIEHUH OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PElIeHUE 3ajady Ha MpUMEHEHHe GopmMys
BbIUMCICHUST 00beMoB. M3yuenue ¢Gopmyn [Uisi BBIYUCIECHUSA
IIoUIaiel MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpalllEHUS.
O3HakoMJIEHME C METOJOM BBIYMCIEHUS IUIOIIAJNA TOBEPXHOCTH
chepsl. Pemienue 3agau Ha BBIYUCIICHUE IUIOMIA/IEH TOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEI

KoopauHate! 1 BEKTOPBI

O3HakoMJIeHHE C TIOHATHEM BekTopa. M3ydeHue nexkapToBoi
CUCTEMBbI KOOPJIMHAT B IPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM
KOOpJAMHATAaM TOYEK U IIIOCKOCTEH, HAXOKICHUE KOOPIUHAT TOYEK.
Haxoxxnenne ypaBHEHUH OKPYXHOCTH, C(]epbl, TIOCKOCTH.
Brrunciienne pacCTOsSTHUN MEXIY TOUKAMMU.

N3ydyeHue CBOMCTB BEKTOPHBIX BEIWYWH, IPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IIPABWII HAXOXKIAECHUS
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, MpPaBWJI JCUCTBHIA C
BEKTOPaMH, 3aJJaHHBIMH KOOPIMHATAMHU.

[Ipumenenne TeopuM TPU PELIEHUMHM 3aJa4 Ha JEUCTBUA C
BeKTOpaMu. M3ydeHue CKalaspHOrO IIPOM3BEICHHUS BEKTOPOB,
BEKTOPHOT'O YPaBHEHUS MIPSMOU U IUIOCKOCTH. [IpuMeHnenue Teopun
MpU PENICHUH 3a7a4 Ha JIEUCTBUS C BEKTOPAMH, KOOPJIUHATHBIN
METO/JI, IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U
pacctosiHui.  O3HAaKOMJIEHME C  JIOKAa3aTEIbCTBAMU  TEOPEM
CTEPEOMETPHUH O B3AMMHOM PaCIOJIOKEHUH MPSAMBIX U INIOCKOCTEN C

HCIIOJIb30BAHUEM BEKTOPOB
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8 YYEBHO-METOAUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHME IMPOT'PAMMbBI YYEFHOM JTUCIUATIIMHBI «<MATEMATHUKA»

OcBoeHne TporpaMMbl ydeOHOW AMCHMILINHBI «MaTemaTukay MIpeanojiaraeT HaJudue B
npodeccuoHanbHOM 00pa30BaTeIbHON OpPraHu3allii, peau3yrolle 00pa3oBaTeIbHyI0 IporpaMmy
cpennero obmero oopasoBanus B npeaenax ocsoeHuss GI'OC CITO no IIICC3 Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus, yueOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOCCIICUYUTH
oOyyaromuMmcsi cBOOOAHBIN focTym B IHTEpHET BO BpeMst y4eOHOT0 3aHATHA U TIEPHOJ] BHEYUEOHOI
JESITEIbHOCTH.

[Tomemenue KaOuHeTa JTOJIKHO YIIOBJIETBOPSTH TpeOoBaHUAM
CanurapHo-anuaeMuosiornyeckux mnpasuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO THUIIOBBIM OOOpPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSX, B TOM YHCIIE
CHeIUaM3UpPOBaHHON y4eOHON MeOenbl0 M CpelcTBaMU OOy4YeHUs, JOCTAaTOYHBIMHU IS
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO MOJATOTOBKHU O0y4arouxcsl.

B kabunere M0/DKHO OBITH MYyJIBTUMEIUHHOE OOOpPYAOBAHHE, IMOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTENBHOTO IMPOLECCa MOTYT MPOCMATPHBATH BHU3YAIbHYIO HWH(OPMAIHIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAllMH, BUAEOMATePUAIIbI, HHBIE IOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO U MaTePHATbHO-TEXHIHUYECKOTO 00eCcTeueHus! MporpaMMbl
y4eOHON JUCIUTUIMHBI «MaTemMaTuKa» BXOJISIT:

MHOTO(YHKITHOHATHHBIA KOMIUIEKC IPETIO/IaBaATEIIS;

HarJsiaHble MocoOus (KOMIUIEKThI Y4eOHBIX TaOJHIl, TJIAKaTOB, MOPTPETOB BBIIAIOIINXCS
YUEHBIX-MaTeMaTUKOB U Jp.);

KOMIUIEKT TE€XHHYECKOW NOKyMEHTAlluW, B TOM YHCIIE TacropTa Ha cpeacTtBa oOydeHws,
MHCTPYKIIMH TI0 MX MCIIOJIb30BAaHUIO M TEXHUKE 0€30MTacHOCTH;

OubIMoTeYHbIN HOHI.

B Oubmuoteunblii ¢oHI BXOAAT y4eOHUKH, yuyeOHO-MeTonudeckue KoMIUieKTsl (YMK),
oOecrieunBaroIie OCBOEHHE Y4eOHOM aucuuiiuHel «MaTtemaTtukay, peKOMEHJIOBaHHbIE WU
JOTYIIIEHHBIE IS HCIOJB30BaHUA B MPOQECCHOHATBHBIX 00pa30BaTENBHBIX OpPTaHU3AIMSIX,
peaIu3yomX 00pa3oBaTeIbHYIO IPOrpaMMy CPEAHEro 001ero o0pa3oBaHus B Mpeaeaax OCBOCHUS
@I'OC CIIO no ITICC3 Ha 6a3ze 0CHOBHOTO 00111eT0 00pa3oBaHusl.

bubnvroredHbIi (OHT MOKET OBITh JOMOJHEH YHIIMKIONEAUSIMH, CITPABOYHUKAMH, HAYIHOH,
Hay4YHO-TIONYJIAPHOW U IPYTOM JTUTEPATypPOil IO MaTEMATHKE.

B mpomecce ocBoeHuss mporpamMmbl y4eOHOM JUCIHHUIUIMHBI «MareMaTtuka» CTYICHTHI
JOJI’KHBI TTOJTYIUTh BO3MOXKHOCTD JIOCTYIIA K 3JIEKTPOHHBIM YU4eOHBIM MaTepHaliaM 10 MaTeMaTHKe,
UMEIOUIUMCST B CBOOOAHOM JocTyrne B ceTH MHTepHeT (2MeKTPOHHBIM KHUTAM, MPaKkTUKymam,

tectaM, Mmatepuanam EI'D u mp.).
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