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1 MOACHUTEJIbBHAS 3AIINCKA

[Tporpamma obuieoOpa3zoBaTenbHON yueOHOM nuciuminHa «MaremaThkay mpegHasHaueHa
JUIST M3y4eHHUS MAaTeMaTHKH B MPOQPECCHOHANBHBIX oOpa3zoBarenbHbIX opranuzanusx CIIO,
peanu3yonx  QenepalbHbIil  TOCYJapCTBEHHBIN  00pa3oBaTENbHBIM  CTAaHAAPT  CPEIHEro
npodeccuoHanbHOro 00pa3oBaHMs MO MPOrpaMMe IMOATOTOBKH CHEIHATMCTOB CPETHEro 3BEHa
(®I'OC CIIO mo ITICC3) Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHMs IPH IMOATOTOBKE CIEITUAIMCTOB
CPEJIHEr0 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero obimiero odpasoBaHwus,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPXKAHUIO M pe3yabTaTaM OCBOCHUS YYEOHOW NHCHUIUIMHBI
«MareMaTukay, B COOTBETCTBHH ¢ PeKoOMEHIAIIMsAMU 110 OPTaHU3AIUN TIOTYICHHS CPEITHET0 O0IIEeTOo
o0pa3oBaHus B IpejesiaX OCBOCHHS 00pa3oBaTEIbHBIX MPOTPaMM CPEAHEro MpodecCHOHATBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHUA C ydyeToM TpeOoBaHHU (eaeparbHbIX
roCy/IapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB U MOTydyaeMoi MpodecCHH WIN CIeNUaTbHOCTH
CpeaHero npogeccnoHaIbLHOTO

Conepsxanue nporpaMMbl «MaTeMaThKay HapaBJIeHO Ha JOCTHXKEHUE CICAYIONINX IeIeH:

— obecrniedenne CcHOPMHUPOBAHHOCTH TMPEICTABICHUA O COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

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

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

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

B nporpammy BKIIIOUEHO cofepaHKe, HallpaBJIeHHOE Ha (JOPMUPOBAHUE y 00yJaromMUXCs
KOMIETEHINH, HeoOXomuMbIXx mist kadecTBeHHOro ocBoenuss PI'OC CIIO mo IIIICC3 na 0Oaze
OCHOBHOTO 00I11ero 00pa3oBaHMs C TOJyYE€HUEM CpeaHero oOmiero oOpa3oBaHUS; MPOTPAMMBI
MOJATOTOBKU KBATU(UIIMPOBAHHBIX pa0OUYUX, CIYKAIIUX; MPOrPaMMbl MOJATOTOBKH CHEIHATHCTOB

CpE€AHETO 3BCHA



2 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIMHBI «<MATEMATHUKA»

MaremaTrka siBiseTcss (yHIAMEHTAIBHOW 001Ie00pa30oBaTeNbHON JAUCIHUILUIMHON CO
CJIO’KMBUIMMCSL YCTOWYHMBBIM COJCPKAHUEM U OOIIMMU TPEOOBAHUSMH K TIOATOTOBKE 00YJaIOLIIXCSI.

B nmpodeccronanbHbIX 00pa30BaTENbHBIX OpraHU3alUsAX, PEATU3YIONINX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero oomiero oopasosanus B npenenax ocsoenus ®I'OC CIIO mo IMIICC3 Ha 6aze
OCHOBHOT'O 00111er0 00pa30BaHusl, U3y4eHNE MAaTEeMaTHKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH
oT npoduist mpohecCHOHATHFHOTO 00pa30BaHUsI.

[Tpu ocBoenuu npodeccuii CI1O u cnenmanpHocTel CITO ecTrecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccuoHansHoro  obpazoBanus, crnenuanbHocTet  CIIO  rymanuTtapHoro  mpoduis
po(ecCHOHATLHOTO 00pa30BaHUsl MaTeMaThka m3ydaercs Ha 6a3oBoMm ypoBHe PI'OC cpemnero
obmiero oopazopanusi; mpu ocBoeHuu npodeccuii CI1O u cnemmansHocTelt CITIO TexHHYECKOro u
COLIMATIbHO-3KOHOMMYECKOTO Mpoduieil mpodeccuoHaabHOro 00pa3oBaHus MaTeMaTUKa U3y4aeTcst
Oonee yriayOneHHO, Kak mnpoduibHas y4yeOHas AUCHMIUIMHA, YYUTHIBAIOIIAS CHEHH(PUKY
OCBanMBaeMbIX MPO(ECCHii WK CIEIHaTbHOCTEH.

OTO BBIpaXKaeTCsl B CO/ICPIKaHUM OOYyYEHUS, KOJMUYECTBE YacOB, BBIACISEMBIX Ha M3y4CHHE
OTJENBHBIX TEM MpPOrpaMMbl, TJIyOMHE HUX OCBOCHHS CTyAEHTaMHu, OOBEME€ M Xapakrepe
NPaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHONU CAaMOCTOSTEIbHOU pabOThI CTYAECHTOB.

OOm1re neny u3y4eHnss MaTeMaTHKU TPAJAUIIMOHHO PEATM3YIOTCS B UETHIPEX HAIIPABICHHSIX:

— oOuree mpeacTaBiaeHne o0 UAeAX U METO/IaX MaTEMATUKH;

—  HHTEJUIEKTYaJIbHOE PAa3BUTHE;

—  OBJIaJICHHE HEOOXOIMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

—  BOCIIUTaTEIbHOE BO3JCHCTBUE.

[Tpodunuzanus nenei MaTeMaTu4ecKoro oopa3oBaHus OTPaXaeTcsl Ha BHIOOPE MPUOPUTETOB
B OpraHu3aIuu yueOHOM JeSITebHOCTH 00yYaroImuxcsl. s TEXHUYECKOTO,
COITMATbHO-9KOHOMUYECKOTO mpoduiieid  mpodeccnoHaIbHOr0 00pa3oBaHWs BBIOOp  IeJei
CMeIaeTcss B MparMaTHYecKOM HANpaBJICHUH, MPEIYCMAaTPHUBAIONIEM YCUICHHWE M pacIIupEeHHe
NPUKIAJHOTO  XapakTepa M3y4eHHs MaTeMaTHKH, [PEHMYIIECTBEHHOH OpHUEHTaluu Ha
QITOPUTMUYECKUHA  CTWIb  IO3HABATENILHOM  jAeATesNbHOCTH.  JIis  TyMaHUTapHOIO |
€CTECTBEHHO-HAY4YHOTO mpoduieii mnpodeccrnoHambHOro o00pa3oBaHus OoJjiee XapaKTEPHBIM
ABIISIETCS. YCUJICHHE OOILIEKYJIbTYPHON COCTaBIISIONIEH yd4eOHOW JUCHUIUIMHBI C OpUEHTAlMed Ha
BU3YaJIbHO-00PA3HbII U JIOTHYECKUNA CTHIIN Y4eOHOH paboTHI.

N3yuenne maremMaTHKH Kak MpoduibHON 0011eoOpa3oBaTebHON y4eOHOW TUCIMILIMHEI,
YUHUTHIBAIONICH criennuky ocBanBaeMmbix oOydarommmucs npodeccuii CIIO wmm cnenuaibHOCTH
CIIO, obecrieunBaeTcs:

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



— (QopmupoBaHueM cucTeMbl Yy4YeOHBIX 3agaHuid, oOecmeunBarOmUX 3(pdexkTrBHOE
OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;

— o0oramieHueM CreKTpa CTHIeH y4eOHOH IeATeIbHOCTH 3a CUeT COIIacOBaHMs

— C BEIYIIUMH JCSTCIBHOCTSIMH  XapaKTepUCTHKaMH  BbIOpaHHOH  mpodeccun/
CIELIMAJIBHOCTH.

IIpoduibHas cocTaBisioIas OTpakaeTcs B TPeOOBAaHUAX K HMOJArOTOBKE OOydaroIuxcs B
YacTu:

— o0wei cucteMbl 3HaHUI: copep)KaTelIbHbIe IPUMEPHI UCIIOIb30BAHUS MAaTEMAaTHUECKUX
UJCH U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

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

—  NPaKTHUYECKOTO MCIOJIb30BaHUS MPHUOOPETEHHBIX 3HAHUN U YMEHUI: MHIMBUAYAILHOTO
y4eOHOro OmbITa B IMOCTPOCHUM MATEMAaTHUYECKUX MOJEJCH, BBIIOJHEHUU HCCIEI0BATEIbCKUX
IIPOEKTOB.

Takum oOpa3oM, peann3anusi cojep:KaHus Yy4eOHOW JUCLUIUIMHBI OpPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYAIBHBIX XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCAIINUX OT MPOpUIIs
npodeccuoHanpHOr0  00pa3oBaHMs, IOJIyYEHHUS OIbITa HCIOJb30BAaHUS MaTeMaTUKU B
COJIep)KaTeNbHBIX M MpO(PecCHOHAIbHO  3HAYUMBIX  CUTyallUsX IO  CPaBHEHHIO  C
(bopMabHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPUCTHKAMH O0yUEeHHS.

Conepxxanve ydeOHON JAUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIep)KaTeNbHBIMU JIMHUSIMH OOyYeHHsT MaTeMaTuke: anredpandeckas JIUHUS, BKIIIOYarouias
CUCTEMAaTH3alMIO CBEICHUN O YMCiIax; N3y4eHHEe HOBBIX U 0000IIEeHHE paHee U3yUYEHHBIX ONepaliuii
(BO3BEJICHHE B CTEMEHb, W3BJICUEHUE KOpHS, Jorapu(pMUpOBaHHE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHIeHC M OOpaTHbIE K HHMM); M3Y4YE€HHE HOBBIX BHUJIOB YHCIOBBIX BBIpaXE€HUH U (opmyi;
COBEpUICHCTBOBAHNWE TMPAKTUYECKUX HABBIKOB M BBIUMCIMTEIBHOM KYJIbTYpbI, PACIIUPEHHUE U
COBEpUICHCTBOBAHUE aJre0panyeckoro ammnapara, cOpMHUPOBAHHOTO B OCHOBHOM WIKOJIE, U €r0
IIPUMEHEHHNE K PEILICHUIO0 MaTEMATUYECKUX U NTPUKIIAIHBIX 3a/a4;

TEOPETUKO-(PYHKIMOHATbHASA JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3allMI0 U PpaCIIUpEeHue
CBEJCHUM O (YHKIIMSAX, COBEPILIECHCTBOBaHHE I'paUyeCKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UAesIMM W METOJAaMHM MAaTeMaTHMYecKOro aHajiu3a B o00beMe, IO3BOJISIOUIEM HCCIe0BaTh
JJIEMEHTapHble (YHKIMM M pelaTh MpOCTEeHIne TreoMeTpuueckue, (u3ndeckue M Apyrue
IIPUKIIAIHBIE 33/1a4H;

JUHUS YPAaBHEHUHM W HEPABEHCTB, OCHOBaHHAs Ha IIOCTPOCHHH M MCCIEAOBAaHUU
MaTEeMaTUYECKUX MOJIEJICH, MepeceKarNIasIcs ¢ alreOpandeckol M TEOPEeTUKO-(YHKIIMOHATHHOU
JUHUASMU M BKIIOYAIONash pa3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKH aireOpamyecKux

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



CTPOUTH U MCCIIEA0BATh NPOCTEHIINEe MaTeMaTHYECKIEe MOJIETH MPU PEIICHUU MPUKIAIHBIX 3a/1a4,
3a[a4 U3 CMEKHBIX U CICHUAIBHBIX TUCIHILINH;

reoMeTpUUecKasl JIMHUS, BKJIIOYAIOIIas HarjsAHbIE MPEICTaBICHUS O IMPOCTPAaHCTBEHHBIX
durypax u u3yyeHue UX CBOWCTB, (POPMUPOBAHHE U PA3BUTHE MMPOCTPAHCTBEHHOI'O BOOOpaKEHMUS,
pa3BUTHE CIOCOOOB T'€OMETPUYECKUX HM3MEPEHUH, KOOPAUHATHOTO U BEKTOPHOI'O METOJOB IS
pelIeHns MaTeMaTHYeCKUX 1 MPUKJIAIHBIX 3a/1a4;

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

Pa3nenbl (TeMbl), BKIIOYEHHBIE B COAEpKAHHE y4YCOHOW MUCIUIUIMHBI, SBISIFOTCS OOLIUMU
JUTSE BceX Tpoduiiei mpodecCHOHaIBLHOr0 00pa30oBaHMs U MPH BCeX 00beMax y4eOHOTO BpEeMEHHU
HE3aBUCHMO OT TOTO, SIBIISICTCS I yueOHas nucuurinaa «MaTtemaTrkay 6a30Boi Wi npouiIbHOM.

B Temarnueckux mjaHax mporpamMmbl Y4eOHBIM MaTepuan TMpelcTaBieH B  Qopme
YepeAyIOIErocss pa3BepThIBAHMSI OCHOBHBIX  COJAEpXATEeNbHBIX JUHUN  (aJreOpanveckou,
TEOPETUKO-(PYHKIIMOHAIBHOM, YPaBHEHUM M HEPaBEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOM), YTO
MO3BOJISIET THOKO WCIOJIb30BaTh HMX PACHOJOKEHHE M B3aUMOCBS3b, COCTABIATH PAOOUYMIA
KaJIeHJAapHBIN TJ1aH, MO-pa3HOMY 4epenys yueOHble TeMbl (TJIaBbl yUeOHHMKA), YUUTHIBAs MPOpUIh
npodeccrnoHaIbHOro oopasoBanus, cnennduky ocsanaemoit npopeccun CIIO mwin crenuanbHOCTH
CIIO, rnyOuHy u3yuyeHus: MaTepuaa, ypoBeHb MOATOTOBKH CTYAEHTOB IO IIPEIMETY.

[IpennaraeMble B TeMaTUYECKUX IJIaHAX pa3Hble 00bEMbl yUeOHOIO BPEMEHU Ha M3Y4YEHHE
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 PELICHUIO 33ja4 U OIbITE CAMOCTOSTEIbHON pabOTHI.

N3yuenne oOmeoOpazoBaTeibHOW y4eOHOM MUCHMIUIUMHBI «MaTreMaTukay 3aBepIiaeTcs
MOJBEICHUEM HUTOrOB B (hopMe dK3aMeHa B paMKax IMPOMEKYTOUHOW aTTeCTalluu CTYJICHTOB B
nporiecce ocBoeHuss PI'OC CIIO no IIIICC3 ¢ nonyuenuem cpeaHero o0Iero o0pa3oBaHusl..

B pazgene mnporpammel «CoaepikaHue ydeOHOW JUCIUIUIMHBD) KYPCHBOM BBIJIETICH
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 oopasosanus B npenenax ocsoenus ®I'OC CIIO mo IIICC3 Ha 6a3e
OCHOBHOTO o0miero oOpa3oBaHusi, ydeOHas jaucuuiuiiHa «MaremMaTHkay U3ydaercs B
obmreoopazoBarensHoM 1HKIe yaebHnoro miana @I'OC CIIO no IIICC3 Ha 6a3e 0CHOBHOTO 001IIETO
00pa30oBaHUs C MMOJIYYEHUEM CPEeIHEro o0IIero 00pa3oBaHus.

B yue6nbix manax I[MIICC3 yueOnas nqucnuruiiHa «MarteMaTuka» BXOJHUT B COCTaB OOMIMX
0011e00pa30BaTENbHBIX yYEOHBIX TUCHUIUIMH, (OPMUPYEMBIX H3 O0S3aTEIBHBIX MPEIMETHBIX
obnacreit ®I'OC cpeanero oOmiero obpaszoBanus, crneruaibHocTeir CIIO coOOTBETCTBYIOIIETO

npoduist mpodheccuoHaILHOTO 00pa30BaHMS.



4 PE3YJIbTATBI OCBOEHUSA YYEBHOM JUCIHUTIINHBI

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

JUYHOCTHBIX:

C(OPMHUPOBAHHOCTb MPE/ICTABICHUII O MaTeMaTHUKE KaK YHHBEpPCAJIBHOM S3bIKE HAYyKH,
CpeACTBE MOJCIMPOBAHMS SBJICHHUI U MPOLIECCOB, UIEAX U METO/IaX MaTEMAaTUKH;

MOHMMAaHWE  3HAYUMOCTH  MaTeMaTHKH Ui HAayYyHO-TEXHHYECKOrO  Iporpecca,
c(OPMHUPOBAHHOCTb OTHOILEHHS K MaTeMaTHKEe KaK K YacTH OOLIEUeIOBEUECKOW KYJIbTYphl uepes3
3HAKOMCTBO C UCTOpPHUEN pa3BUTUS MAaTEMAaTUKH, IBOJIIOIMEH MAaTEMaTHUECKUX UICH;

pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYECKON
KYJBTYPBl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUTst Oyayiiel nmpodeccuoHanbHOMI
JesITeIbHOCTH, AJIS POJOJDKEHUS 00pa30BaHUs U caMO0Opa30BaHuUs;

OBJIa/ICHUE MaTEeMaTUYECKMMM 3HAHUSAMHU M YMEHUSMHU, HEOOXOIMMBIMU B TOBCEAHEBHOM
KU3HH, JUII OCBOCHHMSI CMEXKHBIX €CTeCTBEHHO-HAYYHBIX JMCUUIUIMH ¥ JUCHHUIUIMH
npo(eCCHOHALHOTO IMKJIA, JUISl TONydeHws oOpa3oBaHHS B 00JacTsaX, HE TpeOyOImUX
yri1yOJIeHHON MaTeMaTH4eckoi OJATrOTOBKH;

TOTOBHOCTh M CHOCOOHOCTh K 0O0pa3oBaHUIO, B TOM 4YHCJIE CaMOOOpa3OBaHMIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIIFHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHIO
yCHENIHON MPo¢eCCHOHANBHOM U 00IIIECTBEHHOM JeATeTbHOCTH;

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUECKOW M  OTBETCTBEHHOM
NeSITebHOCTH;

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

OTHOIIEHHE K NMPO(eCCHOHATBLHON AEATENbHOCTH KaK BO3MOXKHOCTU y4YacTHs B PELICHUU
JIMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMEHAIIMOHATBHBIX MTPOOIIEM;

MCXKIIPEAMETHBIX !

YMEHHE CaMOCTOATEIbHO OINPEAeNsATh UEeNH JeATEeIbHOCTH W COCTaBIATh ILIAHBI
JESTENIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEITHHOCTH;
HCIIOJIb30BaTh BCE BO3MOJXKHBIC PECYpPCHI JUIS JOCTH)KCHHS TIOCTaBJICHHBIX IEJICH W peaTn3aliuu
TUTAaHOB JIESITEITLHOCTH; BEIOUPATh YCIEIIHBIC CTPATETHH B PA3JINYHBIX CHUTYAIIUsX;

YMEHHE TPOAYKTHMBHO OOIIATbCS ¥ B3aUMOJICHCTBOBATH B TMPOIECCE COBMECTHOMN
JESTENIbHOCTH, YYUTHIBATh TO3UIIMH JAPYTUX YYaCTHUKOB AESITENHHOCTH, YP(GEKTUBHO pa3peliarh
KOH(JIUKTHI,

BIIQJICHUE HABBIKAMHM II03HABAaTEIbHOHM, Y4YEOHO-MCCIEAOBATEIIBCKON ¥ MPOEKTHOM



JeSITeIbHOCTH, HaBbIKaMHU pa3peleHus mpooiieM; CloCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY
IIOMCKY METOJIOB PEIICHMS IIPAKTUYECKUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METOI0B II03HAHNUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OPMALMOHHO-TI03HABATEIHHON
NESTENIbHOCTH, BKIIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(GOpMalUH,
KPUTHYECKH OILICHHBATh M HWHTEPIPETHPOBATh HHGMOPMALMIO, TOIYyYaEMYI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

BJIaJICHUE S3BIKOBBIMM CPEACTBAMU: YMEHHUE SICHO, JIOTUMHO M TOYHO M3J1araTb CBOIO TOYKY
3pEHUS, UCIIOIB30BaTh aICKBATHBIC SI3bIKOBBIE CPELICTBA;

BIIa/ICHHUE HaBBIKAMH MTO3HABATENILHOMN pedIeKCUH KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUH 1
MBICJIUTEJIBHBIX TIPOLECCOB, UX PE3YJbTaTOB MU OCHOBAHMI, I'PAHUIl CBOEIO 3HAHUA W HE3HAHWI,
HOBBIX [T03HABATENIBHBIX 33J1a4 U CPEACTB U1 UX JOCTHKEHHS,;

L[EJIeYCTPEMIICHHOCTh B TMOUCKAX W MPHUHITHH PEHICHUH, COOOPa3UTENbHOCTh U UHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHIT; CTIOCOOHOCTH BOCIIPUHUMATD KPAcOTy ¥ TapMOHUIO
MHPA;* IPEAMETHBIX:

c(OPMHPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK YacTH MUPOBOH KyJIbTYpHl H MECTE
MaTeMaTHUKHd B COBPEMEHHOM IMBHIIM3AILIMU, CIIOCO0AX OMHCAHMS SBIECHUN peallbHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

c(hOPMHUPOBAHHOCTb TPEACTABICHUM O MAaTEeMAaTHUYECKUX TOHATHUAX KaK BaKHEUIINX
MaTE€MaTUYECKNX MOJEISIX, MO3BOJIIOIIMX OMUCHIBATH M M3Yy4aTh Pa3HbIE MPOLECCHI U SIBICHUS;
ITOHUMaHUE BO3MOXKHOCTH aKCHOMATUUYECKOTO ITOCTPOEHUS MATEMAaTUUECKUX TEOPUH;

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

BJIAJICHUE CTAaHJAPTHBIMHA MpUEMaMU PEUICHUS PALUOHAIBHBIX W HPPALHUOHAIBHBIX,
MOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUW M HEPABEHCTB, HMX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM, B TOM YHCIIE ISl MIOMCKA IIYTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUIN U HEPABEHCTB;

c(OpPMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHSATHSIX MaTeMaTHYECKOro aHaiu3a U
WX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepU30BaTh IMOBeACHHE (YHKIIHHA, WCIOIh30BaHHUE
MOJYYECHHBIX 3HAHUW JIJI ONKUCAHUA U aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, X OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHS PACIO3HABATh F€OMETPUUYECKUE
burypel Ha dYepTekKax, MOJENSAX W B pEATbHOM MHpE; TNPUMEHEHHE W3YYCHHBIX CBOICTB
reoMeTpuueckux Guryp u GopMyl I pEIICHUsS TeOMETPUIECKUX 3a71a9 M 3a/1a4 C MPAKTUIECKUM
COZEPIKAHUEM;

c(OpPMHUPOBAHHOCTH MPEJCTABICHUN O MpOIEccax U SBJICHUSAX, UMEIOIINUX BEPOSATHOCTHBIN
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XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpPE, OCHOBHBIX IIOHATHAX
AJIIEMEHTApPHON TEOPUU BEPOSITHOCTEW; YMEHUM HAXOIWUTh U OLICHUBATH BEPOSITHOCTH HACTYILUICHUS
COOBITHM B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsX U OCHOBHBIE XapaKTEPUCTHKHU CIy4YaiHBIX
BEIINYUH;

BJIaJICHUE HABBIKAMU MCIIOJb30BAaHUSA TIOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPU PELICHUU

3aaad.
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5 COJAEP)XKAHUE YUYEEHOM JJUCIIUILJINHBI

BBenenne
Marematuka B HayKe, TEXHHKE, OSKOHOMHUKE, HWH(MOPMAIMOHHBIX TEXHOJIOTHSAX |
MpakTUYecKo naesTenpbHocTU. llenun ©  3amaym  MU3yd4eHUsT MATEMAaTUKA TPU  OCBOCHHUH

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 ¢
palMOHATIBHBIMU TIOKa3aTeasiMU, UX cBoWcTBa. CTeneHu ¢ JEeHCTBUTENBHBIMH IOKa3aTeNISIMHU.
CBolicTBa CTENEHHU C IEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapupm uucna. OcHOBHOE JorapugMuyeckoe TOXIECTBO. JlecATHUHBIE U
HaTypaibHble Jsorapudmbl. IlpaBuna neiictBuit ¢ sorapudmamu. Ilepexox Kk HOBOMY
OCHOBaHUIO.(aKTUBHBIN METO)

[IpeoOpa3oBanue anreOpanueckux  BblpaxkeHuil. IlpeoOpazoBaHue  palMOHAIBHBIX,
UPPalMOHATILHBIX CTETIEHHBIX, TOKAa3aTEeIbHBIX U JIOTapU(MUUECKUX BBIPAKECHUH.

Apudmernueckre 1eHCTBUS Hal YUCIIaMU, HAX0XKICHHE MPUOIKEHHBIX 3HAUeHUH BEJTMUYNH
U TOTPENIHOCTEN BhIYMCIEHUH (a0COTIOTHON M OTHOCUTENBHOM ), CPABHEHHE YHUCIIOBBIX BHIPAYKEHUH.
Beruncnenve u cpaBHeHNE KOpHEW. BbINTOTHEHNE pacyeToB ¢ paJuKalaMH.

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

Pemenne npukiaaHbIX 3a1ad.

Haxoxxnenue 3HaueHHi yiorapudma 1mo npousBOJILHOMY OCHOBaHMIO. Ilepexon oT oaHOTro
OCHOBaHMA K Jpyromy. Bberumcinenue u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
IIOTEHIIUPOBAHUE BBIPAKCHUM.

HpI/I6J'H/I)KeHHI>Ie BBIYHUCJICHUA U PCIICHUS IPUKIIAHBIX 3a1a4.

12



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. Popmyssl cnoxenus. PopMyiisl yaBoeHuss GopMyIibl TOJIOBUHHOTO
yria.

[IpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAYKESHHH

[IpeoOpa3oBanue CyMMBI TPHTOHOMETPHUYECKUX (DYHKIIHIA B IIPOU3BENCHUE U TPOU3BEICHHS
B CyMMYy. BrlpaskeHue TpuroHomeTpuueckux (GyHKIMN yepe3 TAHI'€HC MTOJIOBUHHOI'O apryMEHTa.

Tpuronomerpruyeckue ypaBHEHUS 1 HEPAaBEHCTBA

[Ipocreiimne TpUroHOMETpUYECKHE ypaBHEHUsA. IIpocrelmme TPUTOHOMETPUYECKHUE
HEPABEHCTBA.

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

PannaHHBIN METOA U3MEPEHUS YITIOB BPALLIEHUS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHbIE ~ TPUTOHOMETPUUYECKHE  TOXKAECTBA, (OPMYNbl  CIOXKEHUS,  YABOCHUS,
npeoOpa3oBaHWE CYMMBbl TPUTOHOMETPUYECKUX (YHKIHMI B MpoHU3BEACHHE, NpeoOpa3oBaHUE
NPOM3BEACHUST TpPUTOHOMETpUYecKuxX (yHKiuil B cymmy Ilpocreiimiue TpuUroHomeTpuueckue
YPaBHEHHUS U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUYECKUE PYHKIIMH: ApKCUHYC, aPKKOCUHYC, apKTAHTEHC.

®YHKIUU, UX CBOMCTBA U TPAOUKH

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

CeoiictBa  ¢yHKIMH. MOHOTOHHOCTh, UYETHOCTh, HEUYETHOCTh, OTPAHUYCHHOCTD,
NepuoIU4HOCTb. IIpoMexxyTku Bo3pacTaHusl U yObIBaHMS, HauOOJIbIIee U HAMMEHbIIEee 3HAUYEHUS,
TOYKH IKCTpemyMma. ['padudeckas untepnpetanus. [IpuMepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
peasibHBIX Mpolleccax U SIBICHUAX. Apudmernueckue omnepauuu Haja QyHkuusmu. CraoxHas
bynakuus (kommosuius). [lorsTre 0 HeMpepHIBHOCTH (DYHKITHH.

IIpakTrueckue 3aHATHUS

Ob6parnbie ¢ynkmuu. OOnacTe ompeneneHus U 00NacTh 3HAUYECHUH 0OpaTHOM (QyHKIHMH.
I'padux obpatnoit dynkiuu. [Ipyn n3ydeHUH TEMbI IPUMEHSIOTCS aKTUBHBIC (DOPMBI MPOBEIACHUS

3aHSITHH.
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[Tpaktrueckoe 3anstue No2 UccnenoBanue rpaduka Gynkiuu. CTeneHHbIe, TOKa3aTeIbHbBIC,
JOrapu(pMHUUECKUE U TPUTOHOMETPUIECKHE (DYHKIIHUH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU

Omnpenenenust GyHKIUN, ©X CBOMCTBA U rpaduKH.

[Ipeobpa3zoBanus rpaduxoB. [lapannenbHblil HepeHOC, CUMMETPUS OTHOCUTENIBHO oOcei
KOOPJAMHAT U CHMMETPHUS OTHOCUTEIIBHO Hadana KOOPAWHAT, CHMMETPHS OTHOCUTEIBHO MPSIMOH Y =
X, PacTsHKCHUE M CXKAaTUE BJIOJIb OCEi KOOP/MHAT.

[IpakTuueckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEH MEXIy MEPEMEHHBIMH B PEAIbHBIX IpOIeccaX M3 CMEKHBIX
mucuuruiH. Onpenenenne Qynkuuii. [loctpoenue u urenue rpadukos ¢pynkuuii. MccnenoBanue
¢ynkuuu. CBoiicTBa TMHEHHOHN, KBaApaTHIYHON, KyCOUHO-TMHEHHON U TPOOHOIMHEHHON QYHKITUH.
HenpepriBable 1 nepuoanueckue Gpynkuuu. CoiicTBa U rpaduKku CUHYCa, KOCUHYCa, TAaHI€HCA U
koTanrenca. OOpatHble (yHKUMKM U ux rpaduku. OOpaTHbBIE TPUTOHOMETpUYECKHE (DYHKIUU.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue xoebanus. [Ipukiananeie 3amaqn.

[Toka3zarenbHble, Torapu(pMUIECKre, TPUTOHOMETPUIECKNE YPaBHEHUS U HEpaBeHCTBa. [lpu
U3Yy4EHUH 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 nocnenoBareabHOCTH. CyllecTBOBaHUE Ipe/ieia MOHOTOHHOM OIpaHUYeHHON
nocnenoBarenbHocTd.  CymMMUpOBaHHME — IOCienoBaTeNbHOCTEW. beckoHeuHo — yObIBarouias
T€OMETPHUYECKAs IPOIPECCHS U €€ CyMMa.

IIpousBonnas. IloHsTHE O MPOM3BOAHOM (PYHKIMHM, €€ TeoOMEeTpUYeCKHil M (u3nyecKuii
CMBICJI. YpaBHeHHME KacaTelnbHOH K rpaduky QyHkiouu. IIpon3BomHBIE CyMMBI, pa3HOCTH,
Mpou3BeNeHus, dYacTHble. [Ipon3BOAHBIE OCHOBHBIX 3JeMeHTapHbIX GyHKIu. IlpuMenenue
MPOU3BOJHOM K HCCIIEeNOBaHUIO (PYHKIMH M TocTpoeHHio TpaduxoB. [IpowsBogHbie 00paTHOM
byHkmu U komno3unuu (yHKuuu. Ilpu u3ydeHUH TeMbl MPUMEHSIOTCS  aKTHUBHBIC (HOPMBI
IIPOBEJCHUS 3aHATUH.

[IpakTrueckue 3aHATHS

[Ipaktnueckoe 3ansarue Ned.  M3yueHue QPU3HUECKOTO W TEOMETPHUYECKOTO CMBICIA
MIPOU3BOAHOM

[Ipumepbl HKCIIONB30BaHMSA MPOM3BOJHOW JJI HAXOXKJIEHUS HAWJIydllero peElIeHus B
NPUKIAIHBIX 3aJadax. Bropas mnpow3BojHas, €€ TeOMETPUYECKHUH W (PU3UUECKH CMBICIL.

HaxosxneHne cCkopocTH IS Tiporiecca, 3alaHHoro (opMYIIoi i rpad)uKoM.
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[lepBoobOpasznas u uHTerpan. llpuMeHeHue oOIpeneneHHOro MHTerpajia A HaXOKJIEeHUs
wiomaaM KpuBosinHeHHOW Tpaneuuu. Popmyna Herorona—Ilelibnuna. [Ipumepsl npumeHeHus
UHTErpaia B GU3UKE U TEOMETPHUH.

[IpakTrueckue 3aHATHS

UucnoBas  MOCIEAOBATENbHOCTh, CIOCOOBI €€  33JaHus, BBIYMCICHHUS  YJICHOB
nocnenosarenbHocTu. [Ipenen mocnenoBaTenbHOCTH. beckoHeyHO yObIBaroliasi reoMeTpudeckast
IIPOrpeCCHsl.

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHenue kacaTenbHOM B oOmem Buue. [lpaBuna u Qopmynsl auddepeHunpoBanus,
TabJIMIIa TPOM3BOJAHBIX dJeMEHTapHBIX ¢GyHKImiA. MccrnegoBanue GYHKIMHM C  TIOMOUIBIO
npou3BoaHONW. HaxokaeHne HanOoIbIIero, HAMMEHBIIETO 3HAUYEHHUS M IKCTPEMAIbHBIX 3HAUCHUI
GbyHKIHH.

HHuterpan u nepBooOpasHas. Teopema Hrrorona—IJleiOnuma. Ilpumenenne uHTErpaia K
BBIUUCIICHUIO (PM3UYECKUX BEIMYUH U Tuiomanei. [lpyu u3ydyeHnn TemMpl MPUMEHSIOTCS aKTHBHBIC
(GopMbI IPOBEIEHNUS 3aAHIATUH.

HpaKTI/I‘leCKOC 3aHsaTHe No5., HpI/IMeHeHI/Ie OIMPCACIICHHOI'O UHTErpajia B 3aa4ax 110 (1)I/I3I/IKC.

YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHs U CHCTEMBI ypaBHEHUMH. PanMoHanabHbIE, NPPALMOHAIBHBIC, TIOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBl HUX pelleHus (pa3IoKeHHE Ha MHOXKUTENIH, BBEJACHHE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, TpadUUeCKUil METO).

HepaseHncrBa. PanmonanbsHble, UppalMOHaIbHbIC, [TOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELIEHUS.

Wcnonb3oBaHue cBOMCTB M rpaduKoB (YHKIMM MPHU PEIIEHUH YpaBHEHHH W HEpaBEHCTB.
Meton unTtepBanoB. M300paxkeHrne Ha KOOPAUHATHON MJIOCKOCTH MHOYKECTBA PEUICHUI ypaBHEHUI
Y HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpakTrueckue 3aHATHUS

[IpuMeHeHHe MareMaTHYeCcKMX METOAOB JUISl PELIEHUs COJEpXKaTeNIbHBIX 3a7ad U3
pasnYHbIX 001acTel HAyKH U MPAKTUKU.

HHTtepnperanus pe3yabTara, yu4eT pealbHbIX OTPaHUYCHUMN.

IIpakTrueckue 3aHATUA

Kopnuu ypaBaenwuit. PaBHocunbpHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUIH.

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

Hcnonp3oBanue CBOMCTB U TpauKoB (GYyHKUMH IS pelIeHUs] ypaBHEHHUI 1 HepaBeHCTB. [lpu
W3YYCHUU TEMBI IPUMCHSFOTCSI aKTHBHBIC ()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,
MepPEeCTaHOBOK, coueTanuil. Pemenue 3amau Ha nepebop BapuanToB. Popmyna 6mHoma HeroToHA.
CpoiicTBa 6MHOMHHAIBHBIX KO3 duunenToB. Tpeyronbuuk [lackas.

DNIEeMEHTBI TEOPUU BEPOSITHOCTEN

CoObITHE, BEpPOATHOCTH COOBITHS, CIIO)KEHHE M yMHO)XXEHHE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COOBITUM. JlMCKpeTHas ciyyaliHas BEJIMYMHA, 3aKOH €€ pacipeneiaeHus. Yuciosele
XapaKTEPUCTUKH TUCKPETHOM ciydaifHol BenuuuHbl. [IoHsATHE 0 3aKOHE OOJIBIINX YHCE.

OneMeHThl MATEMAaTUYECKON CTaTUCTUKU

[IpencraBnenure AaHHBIX (TaOnMIbBI, AUarpamMmbl, rpaduku), TeHepalbHas COBOKYIHOCTH,
BbIOOpKa, cpenHee apudmernyeckoe, Meauana. [IoHsaTHe 0 3a7auax MaTeMaTHYECKON CTaTUCTUKH.

Pemenne npakTudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

Hctopus pa3BUTUs KOMOMHATOPHKH, TEOPUU BEPOATHOCTEH M CTATUCTUKU U HMX pOJb B
pa3IUYHBIX cdepax uyenoBedecko jku3HeneaTenbHocTu. [IpaBuna komOuHaropuku. Pemienue
KOMOMHATOPHBIX 3aJa4. Pa3Mernienus, couetanus u nepectaHoBku. bunom HbroTOHa 1 TpeyronbHUK
ITackain. IIpukiiagHble 3a1a4u.

Knaccuueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpeMa O CyMMe
BeposiTHOCTEW. Bpruncienne BepostTHocTel. Ilpukmagneie 3amauun. [lpencraBieHue YMCIOBBIX

naHHbIX. [Ipuknagnelie 3agaymn.

I'EOMETPUA

[IpsiMBbIE ¥ TNIOCKOCTH B MMPOCTPAHCTBE

B3anmHoe pacnosiokeHHe ABYX MpsAMBIX B MpocTpaHcTBe. [lapannenbHOCTh MpsMONl U
miockoctu. IlapamienbHOCTh  IUIOCKOCTEH. IIepneHAMKYIApHOCT MPSIMOM M IIOCKOCTH.
IlepnenauKyysip ¥ HAaKJIOHHAs. YTOJ MEXIy IPSMOM M IUIOCKOCTBIO. /IByrpaHHBIA yroiy. Yrou
MEXY INIOCKOCTAMH. IIeprneHuKyIIpHOCTD ABYX INIOCKOCTEH.

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

[IpakTrueckue 3aHATHS

[Tapannensnoe mnpoexktupoBanue. I[liomans oproroHanbHOM mnpoekuuu. W3o0paxenue
npocTtpaHcTBeHHBIX puryp. [Tupamuna. [IpaBuiibHas nupamua. Y ceuenHas nupamuaa. Terpasap.

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

Ceuenus Ky0a, IPU3MBbI U TUPAMU/IBL.

[IpakTrueckue 3aHATHS

IIpencraBneHue o NpaBUIIbHBIX MHOTOTPaHHUKAX (TeTpaspe, Kyoe, OKTasape, JoJAeKadipe U
ukocaszpe). Ilpu u3ydeHun TeMbl IPUMEHSIOTCS aKTUBHBIE ()OPMBbI IPOBEICHUS 3aHIATUH.

[IpakTuueckoe 3anarue Nell. [loctpoenne ceueHnit MHOTOIpaHHUKOB.

MHororpanHuku

Bepuunsl, pedpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpaHsHbsle yriiel. Baimykibie
MHoOrorpaHHuku. Teopema Diiepa.

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

Koopaunats! 1 BEKTOPEI

[IpsiMmoyronbHas (JeKapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHcTBe. PopMylia pacCTOSHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS c(epbl, IUIOCKOCTU U MPSIMOH.

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

Hcnonp30BaHue KOOPAMHAT M BEKTOPOB IPU PEIICHWHM MAaTeMaTUYECKUX U IMPHUKIAJHBIX
3a/1a4.

[IpakTrueckue 3aHATHS

[Ipy3Haky B3aUMHOTO pACIOJOKEHHUS MpPSAMBIX. YTOJd MeXAy nIpsMbIMUA. B3aumzoe
PacCIOJIOKEHUE IPSMBIX U IIIOCKOCTEH. lIeprneHauKyisap U HaKIIOHHAs K IUIOCKOCTU. YTOJ MEXIY
IPSMOM M INTOCKOCTBIO. Teopembl 0 B3aMMHOM PACIIOJIOKEHUH NPSIMOM U IIockocTH. Teopema o
TpeX MEePIEeHINKYIApax.

IIpu3Haky u cBOMCTBA MAapaJUIEIbHBIX U NEPIEHANKYIISIPHBIX IIJIOCKOCTEN.

PaccrosiHMEe OT TOYKM [0 IUIOCKOCTH, OT MPAMOW [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMU, MEXIY CKPEUIMBAIOIIMMUCS TMPSMBIMH, MEXAY HIpPOU3BOJIbHBIMU (Urypamu B
IIPOCTPAHCTBE.

[TapamrenpHOE IPOEKTUPOBAHME M €r0 CBOMCTBA. TeopeMa O IIOLIAAU OPTOrOHAIBHOMN
IPOEKIIMH MHOTOYTOJIbHUKA. B3anMHOe pacroioskeHue MpOCTPAHCTBEHHBIX (PUTYD.

Paznuunple  BuaBl  MHOTOrpaHHUKOB. MX  wm300paxkenus. CeueHus, pa3BEpPTKH

MHOTOTpaHHUKOB. [lnomans moBepxHoctu. Bunbl cummerpuii B npoctpaHcTBe. CUMMETpUsT TE

17



BpallleHUsl U MHOTOTPaHHUKOB. Beruncienue miomaaei 1 o0beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cUCTEMa KOOPIUHAT B MIPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, Cepbl, TNIOCKOCTH. PaccrosHue Mexay Toukamu. [leiicTBus c
BEKTOpPaMHM, 3aJlaHHbIMH KoopauHatamu. CKalsipHOe MpPOU3BEACHHE BEKTOpPOB. BekTopHoe
ypaBHEHHE TNPSAMON M IUIOCKOCTH. lcmonp30BaHME BEKTOPOB IPH JOKA3aTEIbCTBE TEOPEM
CTEpPEOMETPUH.

JIisi BHEAyIUTOPHBIX 3aHATUM CTYyJIEHTaM Hapsly C PEUICHWEM 3a/ad W BHITIOJIHECHHS
MPAKTUYECKUX 33JaHUNA MOYXKHO MPEIOKUTH TEMbI UCCIEOBATEIBCKUX U peepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHil OTIENBbHBIX MENKHX 3a/ad W YHOPaXHEHUH MpeIaraioTcs CHOKETHBIE
3a/1aHus, TPEeOYIOIINE JIIUTEBHON paboThl B paMKaxX OAHOW MaTeMAaTHUYE€CKOW CUTyallud. DTH TEMbI
MOTYT OBITh KaK HHINBUAYTBHBIMU 33JaHUSIMH, TAK ¥ TPYIIIOBBIMU JIJISI COBMECTHOTO BBITIOJTHEHUS
uccienoanus. [Ipy U3yuyeHUN TeMbI MPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHUS 3aHITHIA.

[Ipaktuueckoe 3anarue Ne9. [TocTpoeHre TOUKU 1 BEKTOpa B IPOCTPAHCTBE.

[Ipaktuueckoe 3anstue NelO. [Toctpoenue nByrpaHHOTO yria.

[TapannenpHOE POEKTUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.

BekTopHoe 3a1aHne NpsSMBIX U ITIOCKOCTEN 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 BepHymu.

HccnegoBanue ypaBHEHHI 1 HEPABEHCTB C MApaMETPOM.

HenpepbiBHbIE 1po0H.

[IprmeHeHue CI0XKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.

Tewmsb1 pedepaToB (10KIIAI0B), HCCIIETOBATEIHCKUX ITPOCKTOB

N3mepenus B reomerpuu

O06mwem u ero u3mepenue. MurerpansHas Gpopmyia oobema.

@opmynbsl  o6bemMa KyOa, NPSIMOYTOJIBHOTO Mapajulefienuneaa, MOpU3Mbl, HIUHAPA.
®opmynsl 00beMa nUpaMubl U KoHyca. Dopmysbl TUIOHMIaAM MOBEPXHOCTEH IIIMHIPA U KOHYCA.
®opmyiiel 00beMa I1apa ¥ Iiomagn chepsl.

IIpakTrueckue 3aHATHUS

[Togobue ten. OTHOIIEHUs TUIOMIAACH TOBEpPXHOCTEH M 00BEeMOB moOMO0OHBIX Ten. [lpum

M3YYE€HUU TEMBbI IPUMEHSIOTCSI aKTUBHbBIE ()OPMBI IPOBEICHUS 3aHATUH.
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[Tpaktrueckoe 3ansTue Nel2. BeraucieHus mioniaiel moBepxHocTe u 00beMOB TeJ.

Tena 1 MOBEPXHOCTH BpalCHUS

Hunuaap u koHyc. YceueHHBIH KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTb,
obpasytommas, pazBepTka. OCeBbIC CEUCHUS U CEUEHUS, TTapajlieIbHbIE OCHOBAHHUIO.

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

Bun yae6HO# paboThI

KomnunuectBo yacoB

Aynurtopusble 3ansaTus. Coaep:xaHue o0ydeHus

Beenenue 2
PazButue nousTus o yncie 10
Kopnu, crenenu u orapudmsr 28
OyHK1IMU U Tpaduku 18
OCHOBBI TPUTOHOMETPUU 32
Hadana MmaTeMaTH4ecKkoro aHajimsa 40
WuTerpain u ero npuMeHeHHE

YpaBHEHUS U HEPAaBEHCTBA 20
KoopauHatsl 1 BEKTOPBI 16
[TpsiMbIe U TIOCKOCTH B TPOCTPAHCTBE 20
MHOrOorpaHHUKH U KPYTJIbIE Tea 26
Kombunaroprka 12
DNeMEeHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON CTaTUCTUKU 10
Hroro 234
BreaynutopHas camocrosiTenbHast paborta

[loarotoBka BBICTYIUIGHMH 1O 3aJ@aHHBIM TeMaM, JOKJIAJOB, 104
pedepaToB, scce, MHIUBUAYAIBHOIO IPOEKTa C HCHOJIb30BaHUEM
MHGOPMAIIMOHHBIX TEXHOJIOTHIA, pEIeHUE 3a/1a4

Koncynpranuu 13
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7 XAPAKTEPUCTHUKA OCHOBHBIX BU/I0OB YYUEBHOM AEATEJbHOCTH

CTYJIEHTOB

Copepxanuie 00y4eHUs

XapaKTepI/ICTI/IKa OCHOBHBIX BUJO0B ACATCIIBPHOCTU CTYACHTOB (Ha

YPOBHE Y4COHBIX JICHUCTBUI)

BBenenne O3HakoMJIeHME C POJIBI0 MAaTeMAaTHKW B HayKe, TEXHUKE,
9KOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTUAX M MPAKTUICCKOU
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  (aOCONIOTHOH W  OTHOCHTEIIBHOH), CpaBHCHHUE
YUCJIOBBIX BbIPaKEHHUM.

Haxoxzaenue omuOOK B TPeoOpa3oBaHUAX U  BBIUMCICHHSIX

(OTHOCHUTCS KO BCEM MMYHKTAaM IIPOrPaMMBI)

Kophu, crenenu, norapudmel

O3HakOMJIEHME C TOHSATHEM KOPHS N-H CTENEHU, CBOWCTBAMU
pPaauKanoB 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,
OCYIIECTBIISIE HEOOXOJMMbIe TOJCTAHOBKM M MPeoOpa3oBaHUs.
OmnpeneneHue paBHOCUIBHOCTH  BBIP@XEHUH C  pajuKaaMu.
Pemenne nppanroHaaIbHbIX ypaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHH C JIEHCTBUTEIbHBIM
MTOKa3aTeseM.

HaxoxzaeHue 3HaueHUN CTENEHU, UCIOJB3YsS MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.

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

®opMyJIUPOBAHUE CBOWCTB CTENEHEH. BbluncieHne creneHeu c

pallMOHAJIBHBIM ITOKAa3aTCJICM, BBIIIOJIHCHUC MPUKHUAKHW 3HAYCHUSA

21




Copneprxanue o0OyueHHs

XapakTepucTruKa OCHOBHBIX BUJIOB JIEATEIbHOCTH CTYJEHTOB (Ha

YpOBHE YUEOHBIX JEHCTBHIN)

CTCIICHU, CPABHCHUEC CTETICHEH.

[IpeoOpa3oBanue  4YUCIOBBIX W OYKBEHHBIX  BBIPAXKCHMUIA,

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

O3HakomJIeHUE C TMPUMEHEHHUEM KOpHEM U CTEeNeHedl mpu
BBIYMCIICHUHN CPEIHUX, JIEJICHUU OTPE3Ka B «30JIOTOM CEUYEHUN).

Pemenne IMPUKJIAAHBIX 3aaa4 Ha CJIOXKHBIC IPOUCHTHI

ITpeoOpa3oBanue

anredpanvdeckux BbIPAKEHUN

BrimonHenue npeoOpa3oBaHuii BEIpAXKEHUH, TPUMEHEHNE (HOpMYII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEN U JIOrapu(MoB.
Omnpenenenue 06JaCcTH AOMYCTUMBIX 3HAUEHUN JIorapu(pMuuecKoro

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 BEIMYHHBI yIJla C €ro PacloyIoKEHHUEM.
DopMyIUpOBaHUE OMPEIEICHUI TPUTOHOMETPUUYECKUX (HYHKIUI
JUIsL  YIJIOB  TOBOpOTa U

OCTPBIX  YIUJIOB  IPAMOYTOJIBHOT'O

TPEYroJibHUKa U 00BSACHEHHE UX B3aUMOCBSI3U.

OcHoBHbIE [IppuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB JUIS
TPUTOHOMETPUUECKHE BBIUMCIICHUS] 3HAaYEHUH TPUTOHOMETPUUYECKHX (DYHKIMHA MO OAHOM
TOXIECTBA U3 HUX
[TpeobpazoBanus N3ydyeHne OCHOBHBIX (OpMYyNl  TPUTOHOMETPUH:  (POPMYJIBI
MIPOCTEUIINX CJIOKEHU, YIBOCHMS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUUECKHUX TPUTOHOMETPUUYECKUX (PYHKIUI B TPOU3BEICHUE U TPOU3BEICHUS B
BBIPAXEHUI CYMMYy W  TPUMEHEHHUE TIIpM  BBIUUCICHUM  3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOLIEHUS €TO.
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 YPABHEHUN.

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 [EPEeMEHHOM) TMpH pPEIIeHUH TPUTOHOMETPUUECKHUX
ypaBHEHUN. YMEHHE OTMeuaThb Ha Kpyre pelIeHHs] MPOCTEHIINX

TPUTOHOMCTPUYICCKHUX HCPABCHCTB

ApKcuHyc, apKKOCHHYC,

APKTAaHI'€HC YHUCJia

O3HakOMJICHHE C TOHSTHEM OOPATHBIX TPUTOHOMETPHUECKHUX
byHKIHA.

W3yuenune ompenencHuidl apKCUHyca, apKKOCHHYCA, apKTaHTEHCA
gucia, (GOPMYIUPOBAHHE WX, H300paKeHWE HA CIMHUYHOU

OKPY’KHOCTH, IPUMEHEHHE NPH PELICHUN YPaBHEHHUU

®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
uHTepnperanud. [Tpumepsr
(GYHKLIMOHATBHBIX
3aBUCUMOCTEHN B PEATbHBIX

nmponeccax u sABJICHUAX

O3HakoMJIeHHE ¢ NpuMepaMu (DYHKIHOHAJIBHBIX 3aBHCHUMOCTEH B
peaJIbHBIX MpOoLEeccax U3 CMEXHBIX TUCLUILINH.

O3HakOMJIEHME C J0Ka3aTEeIbHBIMHM PAaCCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEMHOM M KBajgpaTHUHOW (YHKUMH, TNpOBEICHHE
WCCTeA0BaHMS IMHEWHON, KyCOUYHO-TMHEWHOU, TPOOHO-TMHEHHOM 1
KBaJipaTH4HOM QYyHKIM, mocTpoeHue ux rpapukos. [locrpoenue u
yreHue rpadukoB ¢pyHkuui. MccnenoBanue GyHKIUH.
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, HAXOXKIEHUE ee 001acTH
ompeenaeHus U oonactu 3HaYeHu. [I[pumenenre CBOMCTB G yHKIIHIMA
MIpU UCCJIEIOBAaHUU YPABHEHHM M PEIIEHUM 33/7ad 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

TPUTOHOMETPHYCCKUEC

byHKIUHA

Brruucnenne 3HadyeHM (QYHKOMA 10 3HAYEHUIO apryMeHTa.
Onpenenenue NOJI0KEHNS TOUKU HA rpaduKe 10 ee KOOpAUHATaM U
Ha000pOT.

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

ITocTpoeHue rpaMKOB CTENEHHBIX U JOrapupMUUECKUX (QyHKIMH.
Pemenune mnokasarenpHBIX U JIOTApU(MUYECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

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

O3HakOMJIEHHME C IOHATHEM TapMOHUYECKUX KoyieOaHui u
IIpUMEpPaMU FapMOHUYECKHUX KOIeOaHUH JUIsl ONTMCAHUs TPOLIECCOB B
¢bu3nke U Ipyrux odJacTax 3HaHUS.

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

[IpumeHeHne cBOMCTB (yHKIMI A8 CpaBHEHHs 3HAuYeHU
TPUTOHOMETPUUECKUX (PYHKIMHA, PELIEHUS TPUTOHOMETPHUUECKHUX
YPaBHEHUM. [TocTpoenne rpauKoB 0o0OpaTHBIX
TPUTOHOMETPUYECKUX (QYHKIUI W ompenesneHue Mo rpapukam ux
CBOMCTB.

Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH

O3HakoMJIEeHHE C TIOHATHEM YHCJIOBOM IOCIEI0BAaTEIHLHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HakoMJIeHHE C TIOHSATHEM TIpefena IOCIeT0BaTeIbHOCTH.
O3HaKOMJICHHE C BBIYMCICEHUEM CYMMBI OECKOHEYHOTO YWCIIOBOTO
psia Ha TMpUMEpe BBIYUCICHUS CyMMbl OECKOHEYHO YObIBarolei
F€OMETPUYECKON ITPOTrPECCUH.

Pemenue 3amad Ha mpuMmeHeHHE (DOPMYSIBI CyMMBI OECKOHEUYHO

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

WN3yuenne u  QopMmyiupoBaHHE €€  MEXaHMYECKOro U
IrE€OMETPHUUECKOr0 CMBbICTIA, M3Y4YEHHE aJIrOPUTMAa BBIYMCICHMS
MIPOU3BOIHON HA NMPHUMEPE BBIUYMCIEHUS MTHOBEHHOW CKOPOCTH H
yII0BOTO KO3 PUIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOH B 001EM BUE.

VYcBoenue npaBuwil JuddepeHIupoBaHus, TaOIMLbI IPOU3BOIHBIX
JJIEMEHTapHBIX (DYyHKIMA, TpuMeHeHne s auddepeHInpoBaHMs
(GyHKINH, COCTaBICHHUS yPaBHEHHS KacaTeIbHOM.

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

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

VYcraHoBiIeHHE CBSI3M CBOMCTB (DYHKIMM M IPOM3BOJHONW IO HX
rpadukam.

[IpuMeHeHne TPOU3BOAHOW I PELICHUs 3aJad Ha HaXOXICHUE
HauOOJIbIIIETO, HAaWMEHBIIET0 3HAUYEHUS W Ha HaXOXJICHUE

OKCTpEMyMa

[TepBooOpazHas 1 UHTETpa

O3HakoMJIEHHE C MOHATHEM MHTErpajia u nepBooOpa3Hoi.
W3ydyeHne mnpaBuia BBIUKCICHUS NEPBOOOPA3HONM U TEOpPEMBI
Herorona— JlelioHuua.

Pemenne 3amau Ha CBA3b NEpBOOOpa3HOW M €€ IMPOU3BOAHOIM,
BBIUUCIIEHUE NTEPBOOOPA3HO ISl JaHHOM (QYyHKIIMH.

Pemrenne 3agad Ha NOpUMEHEHWE WHTErpajia Uil BBIYMCIICHHS

(bU3UYECKUX BEJIMYHH U TIIOMAEH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHu HepaBeHcTBa 1
CHCTEMbI HEPABEHCTB C

ABYMs ICPEMCHHBIMUA

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

N3yueHue Teopuy paBHOCHUIBHOCTH YPAaBHEHUH U €€ IPUMEHEHUS.
IToBTOpeHue 3anucu peleHus CTaHIapTHBIX YPABHEHUM, IPUEMOB
peoOpa3oBaHUsl YpaBHEHMM [ CBEAEHUS K CTaHIApTHOMY
YPaBHEHHUIO.

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

Hcnonb3oBaHue CcBOMCTB M TpaduKoB (QYHKUMH Ui peIIeHUs
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX NMPUEMOB (pa3lOKEHUs
Ha MHOXHTEIM, BBEICHUS HOBBIX HEU3BECTHBIX, IIOACTAHOBKH,
rpaguIecKoro METO/1a).

Pemenne cucrem ypaBHEHHM C NPUMEHEHUEM Pa3jIM4HBIX
croco6oB. (O3HakoMJIEHME C OOIIMMHU BONPOCAMHU PELICHUS
HEpaBEHCTB U HCIOJIb30BAHNUE CBOUCTB M rpadukoB QyHKIMHA MpH
pelleHNN HEpaBEHCTB. PenieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.

[IpumeneHnne  MaTeMaTHYECKUX  METOAOB  JUIsl  peElICHUA
COJIepKATeNbHBIX 3aJad W3 pa3IMYHbIX o0jacTel Haykd u
pakTUKU. VIHTepnpeTupoBaHue pe3ysbTaTOB C YYETOM PEAbHBIX

OTpaHUYCHUHN

BJIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OCHOBHBIE TOHATUA

KOMOWHATOPUKH

N3yuenune npaBuiia KOMOMHATOPUKH U MPUMEHEHHE TPU PELICHUU
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33aJa4 METO/I0M Iiepedopa U MO MpaBUILy
YMHOXEHHUSL.

O3HakoOMJIEeHHE C TOHATHUSAMH KOMOMHATOPHKH: pa3MEIICHUSIMHU,
COYETaHUSIMH, TIEPECTAHOBKAMH U (OPMYJIaMH JUISl KX BBIYUCIICHUSL.
OObsicHeHHe U  mnpuMeHeHHe (opMmyn Il BBIYMCIIECHUS
pa3MelleHHi, epecTaHOBOK U COUETaHUM MpHU PEIICHUH 3a/1a4.
Osnakomiuenue ¢ 6umHOMOM HpioToHa u TpeyroiabHuKoM [lackans.
Pemenune npakTMYecKMX 3ajad C HCIOJIB30BAHUEM MOHATUH U

MpaBWJI KOMOMHATOPUKH

DJIEMEHTHI TEOPUU

BEPOSATHOCTEMN

N3yd4eHne KIIaCCUYECKOTO OIPENENECHHUs BEPOSTHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.
PaccmoTpenne npuMepoB BBIUMCIEHUS BEPOSATHOCTEH. Pemenue

3a/1a4 Ha BBIYHUCIICHNE BEPOSTHOCTEH COOBITHIA

IIpencraBieHne qaHHBIX

(TabnHIIBl, TUArPaMMBI,

O3HakoMIICHHE C MNpEACTAaBJICHUECM YHCJIOBBIX JAaHHBIX W HX

XapaKTePUCTHKAMH.
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rpaduKm)

Pemenne IMPAKTUYCCKUX 3ajJad Ha o6pa60TI<y YHCJIOBBIX JaHHBIX,

BBIYHCIICHHUC UX XaPAKTCPUCTUK

I'EOMETPUA

HpHMHC U IIJIOCKOCTH B

MIPOCTPAHCTBE

Q@opMynMpoBKa U NPUBEACHHE  JOKA3aTEIbCTB  IPHU3HAKOB
B3aMMHOI'O PACMOJIOKEHHS NMPAMBIX U IUIOCKocTel. Pacno3sHaBanue
Ha Yeprekax M MOJEIAX Pa3iWyHbIX CIyd4aeB B3aMMHOIO
PAaCIIOJIOKEHUS IPSIMBIX M IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOMX
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 ONKMCAHUIO U PACIIO3HABAHUE
MX Ha MOJIETISIX.

[IpuMeHeHne NpPU3HAKOB M CBOMCTB PACHOJIOKEHUS MPSAMBIX H
IIJIOCKOCTEN MPHU PEIICHUH 3aa4.

N300pakeHne Ha pPHUCYHKAaX M KOHCTPYMPOBAHHME HA MOJENISIX
NEePHNEHIUKYISIPOB M HAKJIOHHBIX K  IUIOCKOCTH, MPSAMBIX,
MapaJyIENbHBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSMOU U TUIOCKOCTBIO U
000CHOBaHNE IOCTPOEHUSI.

Pemenue 3a1a4 Ha BBIYMCIIEHUE T€OMETPUUECKHUX BeIUYUH. ONUCHI-
BAHME PACCTOSAHUA OT TOYKM 10 IUIOCKOCTH, OT IPSAMON [0
IJIOCKOCTH, MEXKAY IUIOCKOCTSAMH, MEXKIY CKpELIMBAIOIIUMUCS
MPSIMBIMH, MEXTY TTPOU3BOIBHBIME (PUTYpPaMH B IPOCTPAHCTBE.
@opMynMpoBaHHE M  JOKa3blBAHME OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEeM CYIIECTBOBAHHUS, CBOMCTBA).

N300pakeHne Ha yepTexax U MOAEISAX PACCTOSHUS U 0OOCHOBAaHUE
CBOUX CyXJeHHH. OmnpenelieHue W BBIYUCIECHHE PACCTOSHUM B
npoctpanctBe. [Ipumenenne Gopmyn u TeopeM MIaHUMETPUU AJIs
peuieHus 3a1ad.

O3HakoMJIEHUE C OHSITHEM MapauIeIbHOTO MPOEKTUPOBAHUS U €T0
CBOWCTBaMH. ®opMyIHpOBaHUE  TEOPEMBbI O  IUIOLIAJU
OPTOTrOHAJIBHON NPOEKIIMY MHOTOYTI'OJIbHHKA.

[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 TUIOIIAEH TOBEPXHOCTEH.
[TocTtpoenne mnpocTeHmmx cedeHuit KyOa, TPU3MBI, MHUPAMUIBI.
[Tpumenenne GHakToB U CBEICHHUH U3 TUTAHUMETPHH.

O3HakOoMJIEHME C BUIAMM CHUMMETPUH B  IIPOCTPAHCTBE,
(dbopMyIMpOBaHUE ONpEeNeHu U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TEJ BPAILIEHNUs © MHOIOTPaHHUKOB.

[IppuMeHeHHe CBOWCTB CHMMETPHUM IpU  PELIICHHH  3a/ad.
Hcnonb3oBaHue MpUOOPETEHHBIX 3HAHWM sl MCCIEeOBaHUSA H
MOZCIIMPOBAHUs HECIIOKHBIX 3a1a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBINOJHEHUE

PHUCYHKOB IO YCJIOBUSIM 3a]1a4

Tenau IOBEPXHOCTHU

BpalICHUA

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

Q@opMyNIMpOBaHHE TEOPEM O CEYEHUM MIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeIbHOM K chepe.

XapakTepucTuka U H300pakeHHEe TeN BpAILICHUS, UX Pa3BEPTKH,
CCYCHMUS.

Pemenne 3agauy Ha NOCTPOEHHE CEYEHUW, BBIUMCICHHE JUIMH,
paccTosHuM, yrioB, IMIomanei. IIpoBegeHune mgoKa3aTeIbHBIX
paccyXAeHUM NP pEIICHUH 3aa4.

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

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIOJIHEHUE PUCYHKA I10

YCJIOBHUIO 3a1a4n
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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 3ajad Ha MpUMEHEHHe Gopmys
BbIUMCICHUST 00beMoB. M3ydenune ¢GopMysn [uisi BBIYMCICHUS
IIoUIaiel MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpalllEHUS.
O3HakoMJIEHME C METOJOM BBIYMCIEHUS IUIOIIAJNA TOBEPXHOCTH
chepsl. Pemienue 3aau Ha BBIYUCICHUE IUIONIA/IEH MOBEPXHOCTU

IIPOCTPAHCTBEHHBIX TEI

KoopauHate! 1 BEKTOPBI

O3HakoMJIeHME C TIOHATHEM BekTopa. l3yueHue nexapToBoit
CUCTEMBbI KOOPJIMHAT B IPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM
KOOpJAMHATAaM TOYEK U IIIOCKOCTEH, HAXOKICHUE KOOPIUHAT TOYEK.
Haxoxxnenne ypaBHEHUH OKPYXKHOCTH, C(Qepbl, TIOCKOCTH.
Brrunciienne pacCTOsSTHUN MEXIY TOUKAMMU.

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

[Ipumenenne TeopuM TpU pPELIEHMM 3aJady Ha JEUCTBUS C
BeKTOpaMu. HM3ydeHue CKaasipHOrO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YPaBHEHUS MIPSMOU U IUIOCKOCTH. [IpuMeHnenue Teopun
MpU PENICHUH 3a7a4 Ha JIEUCTBUS C BEKTOPAMH, KOOPJIUHATHBIN
METOJI, IPUMEHEHHUE BEKTOPOB JUISI BBIYMCICHUS] BEJIUYUH YIJIOB U
pacctosiHui.  O3HAaKOMJIEHME C  JIOKAa3aTEIbCTBAMU  TEOPEM
CTEPEOMETPHUH O B3AMMHOM PACIOJIOKEHUH MPSIMBIX U TNIOCKOCTEN C

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

OcBoeHne TporpaMMbl ydeOHOW AMCHMUILINHBI «MaTemaTukay TpeanojiaraeT HaJudue B
npodeccuoHanbHOM 00pa30BaTeIbHON OpraHu3allui, peaau3yrolleld 00pa3oBaTeIbHy0 IporpaMmmy
cpennero obmero oopasoBanus B npeaenax ocsoeHuss GI'OC CITO no IIICC3 Ha 6a3e 0CHOBHOTO
obmiero oOpas3oBaHus, yd4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOCCIICUYUTh
oOyyaromuMcsi cBOOOAHBIN focTyl B IHTEpHET BO BpeMst yueOHOTO 3aHTHS U MIEPHOJ] BHEYUEOHOM
JESITEIbHOCTH.

[Tomemenue KaOuHeTa JTOJIKHO YIIOBJIETBOPSTH TpeOoBaHUAM
CanurapHo-3nuaeMuosiornyeckux mnpasuil u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAII[EHO THUIIOBBIM OOOpPYJOBAaHMWEM, YyKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM YHCIIE
CHeIUaM3UpPOBaHHON y4eOHON MeOenbl0 M CpelcTBaMU OOy4YeHUs, JOCTAaTOYHBIMHU IS
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO MOJATOTOBKHU O0y4arouxcsl.

B kabunere n0/DKHO OBITH MYJIBTUMEIUWHHOE OOOpPYAOBAHHE, IMOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIBHOTO MPOIEcca MOTYT MPOCMATPHBATH BHU3YAJIbHYI0O HWH(OPMAIHIO TI0
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAllMH, BUAEOMATePUAIIbI, HHBIE IOKYMEHTHI.

B cocraB yueOHO-METOUYECKOTO U MaTepPHATbHO-TEXHHUECKOTO 00eCTieueHus MpOrpaMMbl
y4eOHON JUCIUTUIMHBI «MaTemMaTuKa» BXOJISIT:

MHOTO( YHKITHOHATBHBIA KOMIUICKC IPETO/IaBaATES,;

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

KOMIUIEKT TEXHHUYECKOW ITOKYMEHTAIlMH, B TOM YHCIIE TAclopTa Ha cpeacTBa oOydeHws,
WHCTPYKIIMH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

OubIMoTeYHbIN HOHI.

B Oubmuoteunblii ¢oHI BXOAAT y4eOHUKH, yuyeOHO-MeTonudeckue KoMIUieKTsl (YMK),
o0ecrieunBarOIIMe OCBOCHHE Y4eOHOW IUCIUMIUIMHBI «MarteMaThkay, pPEeKOMEHJIOBAaHHbBIE 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.

bubnvoredyHbIit (OHT MOKET OBIThH JOITOJIHEH YHIMKIIONEAMSIME, CTIPABOYHUKAMH, HAyIHOMH,
HAay4YHO-TIONYJIAPHOW U IPYTOW JIUTEPATYPOM IO MATEMATHKE.

B mpomecce ocBoeHuss mporpamMmbl y4eOHOM JUCIHHUIUIMHBI «MareMaTtuka» CTYICHTHI
JOJIKHBI TTOJTYIUTh BO3MOXKHOCTD JIOCTYIA K 3JIEKTPOHHBIM YU4eOHBIM MaTepHaliaM [0 MaTeMaTHKe,
UMEIOUIUMCST B CBOOOAHOM JocTyrne B ceTH MHTepHeT (2MeKTPOHHBIM KHUTAM, MPaKkTUKymam,

tectaM, Mmatepuanam EI'D u ap.).
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