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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma oOmieoOpasoBarenbHOr0 mpeamera «MaTemaTtuka» NpeaHa3HaYeHa
JUISL W3Y4YeHHUS B TNPpoecCHOHANIBHBIX 00pa30BaTEeNIbHBIX OpPraHMU3alMsIX, PpPeaTu3yIIIuX
00pa3oBaTeNbHYI0 TMPOrpaMMy CpelHero oO0mero o0pa3oBaHUs B MpeAeiNax OCBOCHHS
OCHOBHOM mpodeccruonanbHOl oOpazoBatenbHOM mporpammel CITIO (OITOIT CIIO) na 6ase
OCHOBHOT'O 00I11eT0 00pa30BaHus MPU MOJATOTOBKE KBATH(DUIIUPOBAHHBIX PA0OUYMNX, CITY)KAIIUX
no npodeccun 43.01.09 IToBap, kKoHIUTED.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero
o0pa3oBaHMs, NPEIBSIBISIEMBIX K CTPYKTYpe, COJEPKaHHI0O U pe3yjbTaTaM OCBOCHUS
npeamera «MaremaTtuka», B COOTBETCTBHM ¢ PeKOMEHIAIMsIMU 10 OpraHU3aluu MOJTyYSHHS
cpenHero o0miero oopa3oBaHus B Mpejieiax OCBOSHUSI 00pa30BaTEIbHBIX MPOrpaMM CPEIHETO
npodecCHOHALHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHS C YYETOM
TpeOoBaHuil (henepaabHBIX TOCYIApPCTBEHHBIX O0Pa30BaTEIbHBIX CTAHAAPTOB M IOJTy4aeMOi
npodeccuu WM CIEeNHaTbHOCTH CpelHero mnpodeccnoHalbHOTO 00pa3oBaHus  (HUCHMO
JenaprameHTa rocyJapCTBEHHON IMOJMTHKU B cdepe MOAroToBKH padouux kaapoB u JI1O
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue MIPOrpaMMBbI obmieobpa3oBarenbHoro mpeamera «MaTemMaTHKa»
HAMpaBJICHO Ha JOCTIDKEHHE CIIEAYIOIINX LIEIeH:

- obecrieyenrie CHOPMUPOBAHHOCTH TMPEJICTABICHUM O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBICHHUS MAaTEMaTHKH;

- o0ecnedeHue c(hOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO u
MaTeMaTHYECKOTO MBIIIUICHUS;

- obecrieuenre Cc(HOPMHUPOBAHHOCTU YMEHUN MPUMEHSTh IOJTYYCHHbIE 3HAHUS IPU
pEIIeHUH Pa3InYHbIX 337134,

- obecrieuernrie C(OPMUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKEe KakK YacTu
00IIeYeNIOBEYECKON KYIbTYpPhl, YHUBEPCAILHOM S3bIKE HAYKH, MO3BOJISIOIIEM ONHCHIBATH H
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUS.

B mporpammy BKIIOYEHO CoOIep)KaHHWE, HampaBieHHOe Ha (opMuUpOBaHHE Yy
CTYACHTOB KOMIETEHIMH, HEOOXOJUMBIX JJIs KAyeCTBEHHOIO OCBOEGHHS OCHOBHOM
npodeccuonanbHo oOpasoBarenbHO mnporpammbel CIIO Ha 06a3e OCHOBHOro o0OIIETO
o0Opa3oBaHMs, MPOrPaMMbl TOATOTOBKH KBAIU(UIMPOBAHHBIX pPa0OUYMX, CIYXKalUX IO
npodeccuu 43.01.09 [ToBap, koHAUTED.

PabGouass mporpamma MOXET HCHOJB30BaThCS JAPYTUMHU  TpOodeCCHOHATHHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMHE, PEATH3YIOIIMMH 00pa30BaTENbHYIO IIPOTPAMMY CPETHETO
obmiero oOpas3oBanusi B mpenenax ocBoeHus ocHoBHoM OIIOIT CIIO Ha 6a3e OCHOBHOTrO
o0rmIero oOpa3oBaHUsI, MTPOTPAMMBI ITOATOTOBKH KBATM(UKAITMOHHBIX pab0UunX, CITy)KaIlnX.



1. MACHOOPT PABOYEM INPOI'PAMMBI

1.1. OoOmasn XapaKTepUCTHKA 001meo0pa3oBaTebHOIO npeamera
«MaremaTuka»

Martemaruka sBiseTcs (GyHIaMEHTAIbHBIM 001e00pa30BaTeNbHBIM MPEIMETOM CO
CIIO)KMBUIMMCS yCTOWYHMBBIM COAEP)KaHUEM U OOIMMMH TpeOOBaHMSAMHU K TOATOTOBKE
oOydJaronuxcs.

B npoeCCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3alusix, peanu3yrommx
o0pa3oBaTeNbHYIO [IPOrpaMMy CpelHero oouiero odbpazoBanus B npenenax ocsoenus OIIOII
CIIO na 0a3e OCHOBHOro oOmEero o0Opa3oBaHWs, W3YYEHHE MATEeMAaTUKA HMMEET CBOU
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduiisi mpohecCHOHaILHOT0 00pa30BaHusl.

[Tpu ocBoernu npodeccuii CIIO ecrecTBeHHO-HAYIHOTO TPOGUIS TPOPECCHOHATHHOTO
oOpazoBaHHMsi MaTeMaTHKa wu3ydaercs Ha OazoBoM ypoBHe PI'OC cpeagnero obmiero
o0OpazoBaHusl.

OO0mue nenu u3ydyeHUs MaTeMaTUKU TPAJUIMOHHO pPEau3yloTCs B YEThIpeX
HaIpPaBJICHUSAX:

1) obuiee mpencTaBiaeHne 00 UASSX U METOJIaX MaTEMaTHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSMU U YMEHUSMU;

4) BocnuTaTEIbHOE BO3/ICHCTBUE.

Copepxanue npeamera pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH COJEPKATEIbHBIMU
JMHUASMHU 00YYECHUSI MAaTEMaTHKE:

- anreOpavueckas JHMHHS, BKIIOUYAION[As CHCTEMAaTH3allMI0 CBEJIECHUN O YHCTax;
U3YYEHHE HOBBIX M 0000IIEHHE paHee M3Y4YEHHBIX olepauuil (BO3BEJCHHE B CTEIEHb,
U3BJICYCHHE KOPHs, JOrapu(MUpOBaHHE, CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC U O0paTHbIE
K HHAM); U3yYCHHE HOBBIX BHUJIOB YHCJOBBIX BBIpQXECHHH W (HOpPMYJ; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIHHON KYIbTYphI, PACIIMPEHHE M COBEPUICHCTBOBAHUE
anreOpanyeckoro ammapara, CQpOpPMHPOBAHHOTO B OCHOBHOH IIKOJE, M €r0 NMPHUMEHEHHE K
PELICHUIO MaTEMAaTHYEeCKUX U IPUKJIIAIHBIX 3a/1a4;

- TEOpeTUKO-(Q)YHKLIMOHANIbHAS JIMHUS, BKIIOYAIONIasi CUCTEMATHU3allMI0 U pacliipeHne
cBelleHUl 0 (YHKUHUAX, COBEPILIEHCTBOBAHME TIpaUUYECKUX YMEHHMH; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMH WU METOJaMH MaTeMaTHYeCKOro aHajln3a B 00beMe, MO3BOJIAIOIIEM
UCCIIEIOBaTh JIeMEHTapHble (YHKIIMU U PElIaTh NPOCTEHIINe TeoMeTpHUecKue, (pusnueckue u
JIpyrue NpHUKiIaJHbIe 3a/1a4H;

- JIMHUS YpaBHEHMH M HEPaBEHCTB, OCHOBAaHHAas Ha IOCTPOEHUH U HCCIIEAOBAHUH
MaTeMaTUYeCKUX  MOJeNel, Imepecekalomascs ¢  anreOpandeckol M TEOPETHKO-
(GYHKLIMOHAJIBHON JIMHUSAMM M BKJIIOYAIOIIAs pPa3BUTHE U COBEPILIEHCTBOBAHME TEXHMUKH
anreOpandyeckux MpeoOpa3oBaHUIl [Uid pELIeHUs YypaBHEHHWI, HEPaBEHCTB U CHCTEM;
¢dopmMHpoBaHHE CIIOCOOHOCTH CTPOUTH M UCCIENOBAaTh MPOCTEHIINE MaTeMaTUYeCKHe MOJEIH
IIPU pEIIeHNU IPUKIIAHBIX 3a]a4, 3a7a4 U3 CMEXHBIX U CHEIUAIbHbBIX JUCLUILINH;

- TreoMeTpuyeckas JIMHMSA, BKIIOYAOLIas  HAIAJHBIE  TPEACTaBIECHUS O
IPOCTPAHCTBEHHBIX (Urypax M U3Y4€HHE HX CBOHCTB, (OPMUPOBAHHE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOpPaXEHHUs, pPa3BUTHE CHOCOOOB TE€OMETPUUYECKHX H3MEPEHHUH,
KOOPJIMHATHOTO M BEKTOPHOTO METO/I0B ISl PEIIEHUsI MaTeMAaTUYECKUX U MPUKIAIHBIX 3a/1a4;

- CTOXacTHYeCKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHil,
MPEJICTaBICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOILIEro MUpa.

B conepxanue o001e00pa3oBaTeIbHOrO MpeAMETa BKIIOYEHBl TEOPETHUYECKHE H
MPAKTUYECKHE 3aHSTHUS, HUMEIoNIHe Mpo(PecCHOHAIBbHYI0 3HAYMMOCTh JJIsi  CTYJEHTOB,
ocBanBaromux BeiOpanHyro npodeccuro CIIO 43.01.09 IloBap, koHANTEp U HATIPABIEHHBIC HA
UX MPAKTUYECKYIO MOATOTOBKY.

N3yuenne 00111€00pa30BaTENBLHOTO npeaMera «MatemaThka 3aBeplIaeTcs
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POMEXYTOYHOU aTTecTanueld B popMe sK3aMeHa.

1.2 MecTo 00111€00pa30BaTeJLHOIO MPeAMeTa B YUeOHOM IJIaHe

Oo6meoOpa3oBaTenbHbll TpeaqMer  «MaremaThka»  SBISETCS  00S3aTeNbHBIM |
u3ydaercsi B obmieodpazoBarenbHoM 1ukie yueoHoro miana OITOIT CITO na 6a3e 0OCHOBHOTO
obmiero oopazoBanus [IITKPC no npodeccun CITO 43.01.09 «IToBap, KOHTUTEDPY.

1.3 Pe3yabTaThl 0cBOeHHs 00111€00pa30BaTEILHOIO NpeaMeTa

OcBoenne coxaepkaHust  001IE0OPa30BATEIHLHOTO npeamera  «MaTtemaTukay
oOecreunBaeT JOCTUKEHHUE CTYIEHTaMU CIEAYIOIIUX Pe3yJIbTaTOB:
JIMYHOCTHBIX:

JI.1 chopMupOBaHHOCTh NPEICTABICHUA O MaTeMaTHKE KaK YHUBEPCAJIBHOM S3bIKE HAYKH,
CPEJICTBE MOJEJIMPOBAHMS SIBJIEHUN M IPOLECCOB, MAEAX M METOJaX MaTeMaTHUKH;

JI.2 moHMMaHue 3HAYMMOCTH MAaTEeMaTUKM AJIs HAayYHO-TEXHUYECKOro MHporpecca;

JI.3 chopMUPOBaHHOCTh OTHOILICHHWST K MaTeMaTHKE KaK K YacTH OOIIeYeI0BEeYeCKOM
KyJbTypbl —4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHs  MaTeMaTHKH, 3BOJIIOLHUEH
MaTeMaTHYCeCKUX HJICH;

JI.4 pa3zBuTHE JIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOT0 BOOOPayKEHMsI, aITOPUTMHUECKON
KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUSI Ha YpOBHE, HEOOXOIUMOM st

Oyaymelt npodeccHOHaNbHOM  JEATENbHOCTH, [UId  HPOAOIDKEHHs  00pa3oBaHUS U
camMo00pa3oBaHus;

JI.S oBnaszeHume MareMaTW4eCKMMH  3HAaHUSAMM W YMEHMSMH, HEOOXOIUMBIMH B
IIOBCEIHEBHON JKM3HHM, [UISI OCBOCHMSI CMEKHBIX €CTECTBEHHOHAyUYHBIX JAMCLUMIUIMH U
JUCLUIUIMH HpO(ECCHOHATIBHOIO IMKJIA, JJs IOJIydeHHs o0pa3oBaHMs B 00JacTiX, He
TpeOyIOmUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

JI.6 TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE C€amMOOOpa30BaHHUIO, Ha
IPOTSKEHUHM BCEM JKU3HM; CO3HATEIbHOE OTHOILIEHHE K HEMPEPhIBHOMY OOpPa30BaHMIO Kak
YCIIOBUIO YCHEIHOW MpOo(ecCHOHATbHONM M OOLIECTBEHHOW NEATENbHOCTH;

JI.7 TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
JESTEIIBHOCTH;

JI.8 TrOoTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKaMHU B oOpa-
30BaTeNIbHON, OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIIeI0BATENbCKOM, TPOEKTHOHN U

JIpYTUX BUAAX AESITEIbHOCTH;

JI.9 oTHomIeHne K MpoecCHOHATbHON JESITeNbHOCTH KaK BO3MOXHOCTH YYacTHs B PEIICHUHU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX ITPOOJIEM;
MeTanpeAMeTHbIX:

MT.1 ymMeHHE CaMOCTOSITENIBHO ONPENEATh LENH JEATEIbHOCTH U COCTABJIATH IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIBHO  OCYILECTBIATh, KOHTPOJIMPOBaTb U  KOPPEKTHPOBATH
JeSITEIIbHOCT;

MT.2 wucnonb3oBaTb BCE BO3MOXHBIE PECYPCHI ISl JOCTHMIKEHMSI IOCTABICHHBIX LENEH H
pean3aluy MIaHOB JesITebHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;
MT.3 ymeHue NpoayKTUBHO OOIIATHCS M B3aUMOEHWCTBOBATH B IMPOIECCE COBMECTHOM
JESTeNIbHOCTH, YYMTHIBATh MO3ULUU JPYTUX YYACTHUKOB JESATENbHOCTH, 3()PPEKTUBHO
pasperiatb KOH()IUKTHI;

MT.4 BianeHue HaBbIKAMHU I[103HABATEIbHOM, Y4E€OHO-MCCIENOBATENLCKOW M MPOEKTHOM
NeSTeIbHOCTH, HaBBIKAMU  pa3pelleHus mpolieM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITENIbHOMY ITOMCKY METOJIOB pEeIIeHHs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IU4HbIX
METO/I0B IO3HAHNUS;



MT.5 roTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEILHON HH(OPMAIIMOHHO-TIO3HABATEIbHOM
JEATCIIBHOCTH,  BKJIIOYas  yYMEHHME  OPHUEHTUPOBATbCA B PA3NIMYHBIX  MCTOYHHMKAX
uHpOpMalUK, KPUTUYECKH OLEHUBATh M HHTEPIPETHPOBATH HH(OOPMAIHIO, IOIY4aEMYIO
U3 pa3IMYHbIX UICTOYHHUKOB;

MT.6 BnaneHue S3bIKOBBIMU CPEICTBAMHU: YMEHHUE SCHO, JOTMYHO M TOYHO M3JIararb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh aICKBAaTHBIC SI3bIKOBBIEC CPEICTBA;

MT.7 BrnajgeHue HaBBIKAMU II03HABATENBHOW pE(PIEKCUM Kak OCO3HAHMS COBEPIIAECMBIX
JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, TI'PAaHHULl CBOETO
3HaHMSI U HE3HAHMs, HOBBIX I103HABATENbHBIX 3aJa4 U CPEACTB JUISl UX JOCTHIKEHUS;
MT.8 ueneycTpeMiIeHHOCTh B MOUCKaX M IPUHATHM pELIeHUi, cOOOpasUTEIbHOCTh U
UHTYHUIHS, DPA3BUTOCTb MPOCTPAHCTBEHHBIX IPEICTABICHHUH; CIIOCOOHOCTH BOCIPHHHUMATH
KpacoTy ¥ FapMOHUIO MUDA;

NpeIMeTHBbIX:

I1.1 chopMupoBaHHOCTH MTPEICTABICHUI O MaTEMATUKE KAK YaCTH MUPOBOM KyJIbTYpbl U
MeCcTe MaTeMaTHKH B COBPEMEHHOM IMBHJIM3AIMH, CIIOCO0AaX OMUCAHMS SBJICHUN PEaTbHOTO
MHUPA Ha MaTEMATHYECKOM S3BIKE;

I1.2 chopMHPOBAHHOCTH TPEACTABICHUH O MaTeMaTHYECKHX TOHATHAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJAIOIIMX OIMCBIBATH M HM3Yy4YaTb pa3HbIE MPOLIECCHl U
SBJICHUS;

I1.3 noHuMaHue BO3MOXKHOCTH AKCHOMATHYECKOIO IIOCTPOEHUS MaTEeMATUUYECKUX TEOPHil;
BJIQJICHUE METOJAMU JOKa3aTebCTB M QJITOPUTMOB pEIICHUS, YMEHUE HX MPUMEHSITb,
IIPOBOAMTD JOKA3aTEJIbHBIE PACCYKACHUS B XO/I€ PEILEHUS 3a1a4;

I1.4 BnaieHue craHJapTHBIMU IPUEMaMH PELICHUS PallMOHAIbHBIX U HPPALMOHAIIBHBIX,
IIOKAa3aTeNbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUH M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIsl TIOMCKA IYTH PEIICHUs
Y WIIIOCTPALMY PELLIECHUS YPABHEHUM U HEPABEHCTB;

I1.5 chopmupoBaHHOCTH TpEACTaBICHUH OO0 OCHOBHBIX IMOHATHSX MATEMATHYECKOTO
aHaiM3a W UX CBOMCTBAxX, BIIAJICHHE YMEHUEM XapaKTepu3oBaTh IOBeleHUE (GYHKLUH,
UCIIOJIb30BaHUE TOJTYYEHHBIX 3HAHUN JJIS ONMCAHUS U aHaJIM3a PeajbHbIX 3aBUCUMOCTEN;
I1.6 BnazeHue OCHOBHBIMM IOHATHSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

I1.7 chopMUpPOBaHHOCTH yMEHHUS paclo3HaBaThb I'€OMETpHUYecKHe (UIYpbl Ha uepTexax,
MOJIEJISIX ¥ B pealbHOM MHUpE; IPUMEHEHHE H3YYEHHBIX CBOWMCTB T€OMETpUYECKUX (uryp u
bopmMyn ans pelieHus FeOMETPUUECKUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COZIep KaHUEM;

I1.8 cdhopmupoBaHHOCTH  MPENCTABIEHUNW O  TMpoleccax ¢ SBICHUSX, HMEIOIINX
BEPOATHOCTHBI  XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSAX B  PEAIBHOM  MHpE,
OCHOBHBIX NOHSATUSX DJIEMEHTAPHOM TEOPUH BEPOSATHOCTEW; YMEHUH HAaXOIUTh U OLICHHWBATH
BEPOSTHOCTH HACTYIUIEHUS COOBITHI B MPOCTEHIINX MPAKTHUYECKUX CUTYalHsIX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJTUYHH;

I1.9 BnameHue HaBBIKAMHM HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IIpH
peLIeHNH 3a]1a4.

JINYHOCTHBIE pe3yabTaTbl BOCIIMTAHUA:

JIPB 5 - 3aHuMaomuil akTHBHYIO TPaKIAHCKYIO MO3MIMIO M30upaTelns, BOJOHTEDA,
OOIIIECTBEHHOTO JCATEIIS,
JIBP 7 — oco3HaiOmUid MPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIMI

COOCTBEHHYIO M YYXYI0 YHUKaJbHOCTh B PAa3UYHBIX CUTYyallMsIX, BO Bcex (hopmax W BHAAX
JIEATEeIIbHOCTH;

JIBP 22 — ocymiecTBisTh MOUCK, aHATIU3 W WHTEPIpETauio nHopmaIuu, HeoOX0aUMON st
BBITIOJTHEHUS 3a/1a4 MPOGECCHOHATBHON eI TeIbHOCTH;
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JIBP 25 — paGoTaTh B KOJUIEKTHBE U KOMaH/e, 3P(HEKTUBHO B3aUMOICHCTBOBATh C KOJIJICTAMH,
PYKOBOJCTBOM, KJIMEHTAMH;

JIBP 30 — roTOBBIli K OOIICHHIO M B3aMMOJCHCTBHIO C IIOJbMH Pa3HOTO CTaTyca U B
MHOT000pa3HbIX 00CTOSATENbCTBAX. [IOHMMAIOMMK CYIIHOCT HPAaBCTBEHHBIX KAyeCTB M YEPT
XapakTepa OKPYXKaloIIMUX JIOAEH M, CIEI0BaTEIbHO, YMEIOIUN HAaXOAUTh WHAWBUYaJIbHBIN
HOJXOJl K KaXX10My KIIUEHTY;

JIBP 34 — nposiBiisATh 10OPOXKETATEIBHOCTD K OKPYKAIOIINM, J€ITHKATHOCTh, YyBCTBO TaKTa U
TFOTOBHOCTb 0KAa3aTh yCIYT'y KaKJIOMY KTO B HEW HYKIA€TCS.

2. COAEPXKXAHHUE OBIIEOBPA3OBATEJIbBHOI'O IPEJIMETA

BBEJIEHUE
Matematuka B Hayke, TEXHUKE, SKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTHUSX U
MpakTUYecKor nesrenbHOcTH. llenmm u 3amaun u3ydeHUss MAaTeMaTHKA TMpPU  OCBOCHUU
npodeccuit CI1O u cneunansHocreit CIIO.

PA3JIEJI 1. AJITEBPA

Tema 1.1. PazButne nousitusi o yucJje. [lopropenune
Harypanpaple uucna. 3akoHBI apU(PMETHYECKUX JEHCTBHA W HMX TNPUMEHEHHUS K
VIOpOIIEHHI0 BhIpakeHuid. llempie U  panuoHanbHble uucia. JleHCTBUTENbHBIE 4HCTA.
Hecaruunbie qpodu. UteHune u 3anuck, NeHCTBHUS HAJ JECATUIHBIME Ipo0sMu. OOBIKHOBEHHBIE
npobu, npeivictBus Han Humd. Crenmenu. CranpmapTHblii Buj uucna. [IpubnuxeHHbIE
BEIUHMCIIEHU. Beruncienust c IIOMOIIBKO MHUKPOKAJILKYJIATOPOB. ypaBHeHI/Iﬂ N HCPABCHCTBA.
OnHOUIEHBI 1 MHOTOYJIEHBI, IeHcTBUS Hal HUMH. DyHKUUU. [IpoLieHTs! 1 mponopiuu.

Tema 1.2. KopHu, crenenu u jorapu@pmsi

Kopuu wu crenenu. KopHu HaTypanbHOM CTENIEHM W3 4YWCIAa M WX CBOMCTBA.
CreneHn c palMOHaJIbHBIMM II0Ka3aTeNsIMU, HMX cBolcTBa. CTeneHU ¢ JAEHCTBUTEIbHBIMU
nokazaressiMu. CBOWMCTBA CTENIEHU € AEUCTBUTEIbHBIM ITOKA3aTEIEM.

Jlorapupm. Jlorapupm umcaa. OcHOBHOe Jorapu(pMUYecKOe  TOXKIAECTBO.
Jecsatuunble 1 HarypaibHble sorapudmel. IlpaBuia apeilictBuil ¢ norapupmamu. [lepexon
K HOBOMY OCHOBAHHUIO.

IIpeodpa3oBanue aaredpamuyeckux BbIpa:keHui. [IpeoOpa3oBaHMe pallMOHAIBHBIX,
UpPpalMOHATIBHBIX CTETIEHHBIX, TOKAa3aTeIbHBIX U JIOTapU(MUIECKUX BBIPAKECHUH.

IIpakTHYecKkue 3aHATHA

Apudpmernueckue NEHCTBUS HaJ YHUCIAMH, HAaXOXKIACHHUE NPUOJIMKEHHBIX 3HAYCHHUH
BEIMYMH M TOTPELIHOCTeH BBIUMCIEHUN (a0COMIOTHOM M OTHOCHTENBbHOM), CpaBHEHUE
YHUCJIOBBIX BBIPAKEHUM.

Beruncnenne u cpaBHEHHE KOpHEW. BoIlonHEHNE pacyeToB ¢ paJuKalaMH.

Pemlenne wppanvoHanbHBIX ypaBHeHuM. HaxokaeHue 3HaueHUN CTeneHed ¢
pauroHaIbHBIMM ToKa3zateiasiMu. CpaBHenue cteneneil. IIpeoOpa3oBaHusi BBIpaXKEHUH,
coAepKaluX cTeneHu. Pernenne noka3arebHbIX YpaBHEHUH.

Pemrenne npukiiagHeIx 3a1ay.

Haxoxnenue 3HaueHuil norapudma Mo mpou3BOJIbHOMY ocHOBaHuio. [lepexox ot
OJHOIO OCHOBaHUSA K  JIpyromy. Bbluucienue M cpaBHEHHE  JIOrapuQMoB.
JlorapudmupoBanre W MOTEHIIUPOBAHKE BHIPAKCHUH.

[TpuGnuKeHHbIe BEIYUCIICHUS U PELICHUS IPUKIIAIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHHH.



PA3JIEJI 2. OCHOBBI TPUT'OHOMETPUH

Tema 2.1. OcHOBHBIE TOHATHUSA
Panuannas mepa yrma. BpamarensHoe aBmwkeHue. CHHYC, KOCHHYC, TaHTEHC U
KOTAHI'€HC YHCIIA.

Tema 2.2. OCHOBHbIE€ TPUTOHOMETPUYECKHE TOXKAECTBA
@opmynbl npuseneHusi. Gopmyibl ciaoxeHus. PopMyIibl yABOCHUS.

Tema 2.3. IIpeoOpa3zoBanusi NpocTeHINX TPUTOHOMETPHYECKHUX BbIPaKeHU
[IpeoOpa3oBanne CyMMBl TPHUTOHOMETPHUYECKHMX (DYHKIMA B TpOM3BENEHHE H
MIPOU3BENICHUS B CYMMY.

Tema 2.4. Tpuronomerpuyeckue ypaBHeHHUsI 1 HEPaBEeHCTBA
IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHMUS.
OoOpaTHble TpUroHOMeTpHYeckre QYHKIUN. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTH4yeckue 3aHATUSA

Panuannbiii MEeTO U3MEPEHHUS YIJIOB BPAIIEHUS U CBA3b C IPAyCHON MEpOil.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (OPMYJIBI CIOKEHHs, YABOCHHUS,
peoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (PYHKUMH B MpOU3BEJEHHE, NpeoOpa3oBaHUe
IPOM3BEACHUS TPUTOHOMETpUUECKUX (PyHKIMIA B cymmy. IIpocreiiye TpuronoMeTpudeckue
YpaBHEHUS U HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCUHYC, apKTaHTCHC.

PA3JIEJI 3. ®YHKIIMU, UX CBOMCTBA U TPA®UKH

Tema 3.1. ®ynknun. O6sacTb onpeAeIeHUs U MHOXKECTBO 3HaUeHUH; rpaduk
(GyHKIMY, TOCTpOEHHE rpadUKOB (PYHKLNMN, 3a]JaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

Tema 3.2. CBoiicTBa ¢pyHkuHU. MOHOTOHHOCTbH, YE€THOCTH, HEUETHOCTD,
OTPaHUYEHHOCTh, MEPUOTUYHOCTb. [IpoMexyTKkH Bo3pacTaHus U yObIBaHU, HauOoOJIbIIEe U
HaMMEHbIIIee 3HAYCHUS, TOUKU IKCTpemymMa. [ padudeckas uatepnperanus. [Ipumeps
(YHKIMOHATIBHBIX 3aBUCUMOCTEN B PealbHBIX Ipolieccax U sBIEHUSAX. ApupMeTndecKue
ornepanuu HaJl QyHKIUSIMHU.

CrnoxHas GyHKIMS (KOMITO3ULIMS).

Tema 3.3. OOparnbie ¢yHkuuu. OOmacte ompeneneHuss U 00IACTh 3HAUCHUI
oOparHoit ¢pyHkiun. ['padux odpatHoi PyHKIMN.

Tema 3.4. CrenenHble, moKka3aTelbHbIe, JJorapupmuiyeckue u
TPHTOHOMeTPUYeCKHe (pyHKIMu.

OOpaTHbIe TPUTOHOMETPHUYECKHE (PYHKIUH
Omnpenenenust pyHKITUN, UX CBOMCTBA U TpadUKH.
IIpeoOpaszoBanus rpadukos. [lapamienbHbIi epeHOC, CHMMETPUS OTHOCUTEIBHO OCei
KOOpJMHAT W CUMMETpPUsS OTHOCUTEIIbHO Hauyajda KOOpAWHAT, CHMMETPHS OTHOCHUTEIHHO
IPSIMOH y = X, PaCTSDKEHUE U C)KaThe BIOJb OCEH KOOPAMHAT.

IIpakTHYecKkue 3aHATHA
[IpuMepsl 3aBUCUMOCTEN MEXIy IIEPEMEHHBIMM B peajbHBIX IIpoLEccax H3
CMEXHBIX TuctuIUMH. Omnpenenenue ¢ynkiuid. [loctpoenne u yrenue rpadukoB QyHKIHUI.
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HccnenoBanne ¢ynkiuu. CBoiicTBa JHMHEHHOW, KBaJApaTUYHOM, KyCOYHO-TMHEWHOW U
npoOHo-nHeHoW (yHknuii. HempepwsiBHbIe u mnepuoaumveckue GyHknuu. CBOWCTBA U
rpaduku cuHyca, KOCHHYyCa, TaHTeHca M KoraHreHca. OOparHble QyHKIMHM M WX TpaduK.
OOGparable TpuroHomeTpuueckue  GyHkuuu. [IpeoOpa3oBanuss  rpaduka  QYHKIHH.
["apmonmnueckue konebanus. [Ipuknaaneie 3agaun.

[TokazarenbHble, IorapupMuiecKie, TPUrOHOMETPUUYECKHUE YPaBHEHUSI.

PA3JIEJI 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Tema 4.1. IlociienoBaTEIBLHOCTH.

CriocoOBbl 3a7aHKs ¥ CBOMCTBA YHCIIOBBIX IOCIEI0BATEILHOCTEH.

CymmupoBaHue IMociieoBaTenbHOCTe. beckoHeuHO yObIBaroImias reoMeTpHuYecKas
MIPOTPECCHS U €€ CyMMa.

Tema 4.2. IlpousBoanasi.

[TonsiTrie 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKUN U PU3NUECKUI CMBICIL.
VYpaBHeHHEe KacaTeabHOU K Tpaduky ¢pyHkuuu. [Ipon3BoHbIe CyMMBI, Pa3HOCTH,
Npou3BeACHUs, YacTHbIE. [IpOoM3BOHBIE OCHOBHBIX 3JeMEHTapHBIX (yHkimii. [IpumeHenne
IPOU3BOJHONW K MCCIIENOBAHUIO (PYHKIUI M MOCTPOEHHUIO IpaUKOB.

[IpuMepsl KCIIOIB30BAHMS NPOU3BOAHON JUISI HAXOXKACHUS HAWIY4lIero PELICHHs B
NPUKIIAJHBIX 33/1a4ax. Bropas npousBoHasi, ee reoMeTpUUecKuil 1 GU3MUECKHI CMBICII.

Haxoxxnenne ckopocTy uist porecca, 3aanHoro (opMysion i rpadukoMm.

Tema 4.3. [lepBooOpa3Hasi 1 HHTerpaJl.

IIpuMmeHeHNnEe ONPENEIEHHOT0 UHTErpaia Il HaXOXACHU IUIOWAA KPHUBOIMHEHHON
tpanenuu. ®opmyna Heiorona—IJleiiOnnma. [IpuMepsl npuMeHEHUs MHTErpana B GU3UKE U
TEOMETPHH.

IIpakTHYecKkue 3aHATHA

UYucnoBast TMOCIEI0BAaTENbHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYMCIEHUS WIEHOB
MIOCJIE0BATEIBHOCTH. ITpenen IIOCJIEJOBATEILHOCTH. beckoHneuHo yObIBaro1Iast
reoMeTpHuuecKas porpeccus.

[Ipon3BoaHasA: MEXaHUUYECKUN U T€OMETPUUECKHI CMBICI TPOU3BOJHOM.

VYpaBHeHnue  kacareabHOM B obmem  Bujge. IlpaBuma u Qopmynsl
muddepeHMpoBanus, TabNKULa MPOU3BOAHBIX JJIEMEHTapHbIX (yHKIM. HMccnenoBanue
(GYHKIIMM C MOMOIIBIO Mpou3BoAHON. Haxoxknenue HauOosblero, HaMMEHbBIIEro 3HAYEHUS
U SKCTPEMANIbHBIX 3HaUeHUH QyHKIINH.

Nuterpan u nepBooOpaznas. Teopema HeroTona—IJleitonuna. [Ipumenenne unrerpaia
K BBIUUCIICHUIO (PU3UUECKUX BEIMYUH U TUIOMIAIEH.

PA3JIEJI S. YPABHEHUA U HEPABEHCTBA

Tema 5.1. YpaBHeHHs ¥ CHCTEMBbI YPABHEHMI.

PanvonaneHbIe, HppallMOHANIBHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUUECKUE YPaBHEHUS
U CUCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpHEMBl HX pelEeHUs (pa3lIoKEHWE Ha MHOXHTENIU, BBEJECHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpaUUECKUl METOL).



Tema 5.2. HepaBencrsa.
PanmonanbHble, HppalloHalbHbIE, NOKa3aTelabHble HepaBeHCTBA. OCHOBHBIE TPUEMBI
UX pELICHU.

Tema 5.3. Ucnosib30BaHue cBOWCTB U rpaukoB (GyHKUUH NPH pelleHUH
YPaBHEHUII U HEPaBEHCTB.

Metox wuHTEepBaNOB. M300pakeHME Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA
pELIECHUI ypaBHEHUHN U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Tema 5.4. Ilpukiagnbie 3a1aun

IIpuMeHeHHEe MaTeMaTHYEeCKUX METOJOB I PEUICHUS COACpKATECNIbHBIX 3a1ad W3
pasIn4YHbIX 001acTel HAYKU U MPAKTUKU.

NHTtepnperanus pe3yibrara, ydeT pealbHbIX OTpaHUYCHUM.

IIpakTnyeckue 3aHATHA

Kopnu ypaBaenuit. PaBHocuinbHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHEHUIH.

OcHoBHbIE IPUEMBI pEIlICHUs ypaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonb3oBanue CcBONCTB M rpadukoB (YHKIUN AN pELIeHUS ypaBHEHUH W
HEPABEHCTB.

PA3JIEJT 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI
BEPOATHOCTEH

Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

OcHOBHbIE TIOHSATHSI KOMOWHATOPHKHM. 3aJaud Ha TMOJCYET YHCTIa pa3MElIeHUH,
MEepecTaHOBOK, coueTaHuid. PemeHue 3amad Ha mnepebop BapuanToB. PDopmyna OmMHOMA
Herotona.

CaoiicTBa OMHOMUHANIBHBIX KO3 duimenToB. Tpeyronpauk [lackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CII0)KEHNE U YMHOKEHHE BEPOSTHOCTEN.

Tema 6.3. DiIeMEeHTBI MATEMATHYECKOM CTATUCTHKH
[IpencraBnenne AaHHBIX (TaOnMIBI, AUarpamMmbl, rpaduku). PemeHue nmpakTHUeCKUX
3a41a4 C HpI/IMeHeHI/IeM BCpOfITHOCTHBIX MECTOOOB.

IIpakTHYeckue 3aHATHSA

Hctopus pa3BUTHS KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEW M CTATUCTUKU U MX POJIb B
pa3IUYHBIX cepax YeIoBeuecKor x)usHezaesTenbHocTH. [IpaBuna komOuHaTtopuku. Pemenue
KOMOMHATOPHBIX 3aj1ad. Pa3memieHusi, coderaHus U TmepecTaHOBKUM. buHoMm HploToHa u
tpeyrosnbHuK [Tackans. [Ipuknanseie 3agaqn.

Kiaccuueckoe onpeneneHue BEPOSTHOCTH, CBOMCTBA BEpOSTHOCTEHN, Teopema o
cymMMe BeposiTHOCTel. Beruncnenue BepositHocTed. [lpuknanneie 3amaun. IlpeacrtaBnenne
YUCJIOBBIX NaHHBIX. [IpuknagHblie 3a1a4un.

PA3JIEJI 7. TEOMETPUSA

Tema 7.1. IIpsiMble H IVIOCKOCTH B NIPOCTPAHCTBE

B3anMHOe pacnosioxeHue JByX NpsMBIX B IpocTpaHCTBe. [lapamiensHOCTh NpsMON U
mockoct. IlapamnenpHOCTs IIIOCKOCTER. IlepneHAMKYIAPHOCT NPAMOW M IIJIOCKOCTH.
[lepnenauKymsip ¥ HaKJIOHHAs. YTOJ MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYrpaHHBIN yroJl.

Yroia Mexay MI0CKOCTAMU. [IepnenauKyISpHOCTD ABYX IJIOCKOCTEH.
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I'eomeTprueckue npeoOpa3oBaHus MPOCTPAHCTBA: NapAIJICIbHBINA EPEHOC, CUMMETPHUS
OTHOCHUTEJBHO TIOCKOCTH.
[MapannensHoe nmpoekTHpoBanue. M300paxkeHue NpoCcTpaHCTBEHHBIX (UTYP.

Tema 7.2. MHOrorpaHHUKH

Bepmmnbl, pebpa, rpanu MuororpanHuka. [Ipusma. Ilpsimas u HakioHHast mpu3Ma.
[TpaBuiibHas npusma. [lapannenenunen. Kyo6.

[Tupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpu B KyOe, B mapajuiesienuIiesie, B IpU3Me U MUpaMue.

Ceuenus Ky0a, MpU3MbI U TUPAMUJIBIL.

[IpencraBnenne o0 MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’zape, KybOe, OKTaszape,
JOJIEKadIpe U UKOCadIpe).

Tema 7.3. Tes1a M IOBEPXHOCTH BpaIleHUSI

Hunuaap u konyc. YcedeHHbIH koHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CeUeHUS U CEYCHUS, MapalIeIbHbIE OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

Tema 7.4. U3mepenusi B reoMeTpuu

O6beM u ero usmepenue. MarerpansHas ¢hopmyna oobema.

@®opmynel 00beMa Kyba, IPSIMOYTOJIBHOTO Mapajuiesienuneia, IpU3Mbl, IHIHHAPA.

®opmysbl 00beMa TUpaMUIbl U KoHyca. DOopMyIibl MJIOMAAN TOBEPXHOCTEH MUIMHIIpa
u koHyca. DopMyiel 00beMa Iapa 1 TUIOIAAN CHEPHI.

[Tono6ue Ten. OTHOLIEHUS TUIOIIAIEH MTOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEll.

Tema 7.5. KoopauHaTbl M BEKTOPbBI

[IpsimoyronpHast (AekapToBa) cucTeMa KoopAauHAaT B mpocTpanctBe. Dopmyna
paccTosHUS MEX]y IBYMsI TOUKaMu. Y paBHEHUS C(hHephl.

Bektopsl. Moayns  Bektopa. PaBeHctBo  BekTOopoB.  Cll0K€HHE  BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uclo. Pa3nokeHWe BEKTOpa IO HANpPAaBICHUSM. YTOJI MEXIY
nBymst  BekTopamu. [Ipoekuust BekTopa Ha ocb. Koopaunatel BekTtopa. CxanspHoe
IIPOU3BE/ICHNE BEKTOPOB.

Hcnonp3oBanue KOOpJAUHAT U BEKTOPOB IMPU PCIICHUN MAaTCMATUYCCKUX U MMPUKITATHBIX
3az1ad.

IIpakTHYecKkue 3aHATHS

[Ipu3Hakyn B3aMMHOIO PACIOJOKEHMS MPSAMBIX. YTOI MEXAy OpsSMbIMU. B3aumHoe
pPacIoJIOKEHUE MPAMBIX M IUIOCKOCTEH. llepneHaukyissp M HAakJIOHHAs K IUIOCKOCTH. YTOJI
MEXIY NPSIMOM U TUIOCKOCTBIO. Teopembl 0 B3aMMHOM PacIONIOKEHNUH MPSMOM U TUIOCKOCTH.

TeopeMa 0 Tpex neprneHauKyIIApax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U NEPIEHANKYJIAPHBIX INIOCKOCTEN.

PaccrossHMe OT TOYKM A0 IIJIOCKOCTH, OT MPSMOM OO IIJIOCKOCTH, PacCTOsSHUE
MEXAY IUIOCKOCTSMH, MEXIY CKPEIIMBAIOIMMUCI TMPAMBIMUA, MEXAY MPOU3BOJIBHBIMU
¢urypamu B mpoCTpaHCTBE.

[TapamrenpHOE MPOEKTHPOBAHUE U €r0 CBOMCTBA. Teopema O miom@aan OpTOroHAIbBHON
IPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOe pacroioskeHue MPOCTPAHCTBEHHBIX (UTYP.

Paznuunble Buasl MHOrorpaHHukoB. Wx wu3oOpaxkenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. Ilnomane nosepxHoctu. Bunael cummerpuii B npoctpaHcTBe. CUMMETpHUs
TeJ BpalleHHs] U MHOTOTPaHHUKOB. Borurcienue miomazeit 1 o0beMoB.

Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, C(hephbl, IITOCKOCTH. PaccTostHue Mexay Toukamu. [leficTBust ¢
BEKTOPAMHM, 3aJaHHBIMH KoopauHaTamu. CKalsipHOE INPOM3BEIECHHE BEKTOpPOB. BekTopHOe
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ypaBHEHHE MPSIMON M IUIOCKOCTH. VCHosjp30BaHHWE BEKTOPOB IPH JIOKA3aTEIbCTBE TEOPEM
CTEpEOMETPUH.

PA3JEJI 8. 3akiounTesibHOE IOBTOPEHUE

[IpeoOpa3oBanue BBIPAKEHHIA: CTEMEHHBIX, IOKA3aTENbHBIX, TPUTOHOMETPUUYECKHX,
Jgorapu(pMUUECKUX BBIPAKEHUN, COJEPKAIINX KOPHHU.

Pemenne ypaBHEHWI: NOKa3aTeIbHBIX, JOTAPU(PMHUUYECKUX, TPUTOHOMETPUUECKUX,
UPPALMOHATIBHBIX, IPOOHO-PAIIIOHATBHBIX.

HccnenoBanue QyHKIIHIA.

Pemenuie HepaBeHCTB: IpOOHO-pAIIMOHATIBHBIX, TOKA3aTEIbHBIX, TOTaPUPMHUUECKUX.

Pemenue cucreM ypaBHEHUN U HEPABEHCTB.

Pewrenne reomerprueckux 3aaau.
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3. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzamuu cojepkanusi o0OuieoOpa3zoBaTeIbHOrO mpeamera «MaremaTtuka» B
npenenax ocoenuss OIIOIT CIIO IIKPC no npodeccun 43.01.09 «IloBap, koHAMTEP» HA
0a3e OCHOBHOrO o0O0Iero oOpa3oBaHMA MaKCHMajbHasg y4yeOHas Harpy3ka CTYIEHTOB C
Y4€TOM €CTeCTBEHHO-Hay4YHOTo npoduis cocrasisger: 300 yacos.

3.1 TeMmaTn4yeckuii miIaH

Bcero N3 unx Bueayu.
HaumenoBanue ayauTopHbIX | Teopernueckue | JIII3 B ¢popme cam.
pa3aesioB U TeM 4acoB 3aHATHA NpaKTHYeCKoil | padora
NMOJATOTOBKH
Baeneuue 2 2
Pa3nen 1.Anrebopa 22 14 8 2
Tema 1.1. PazButue 10 8 2 2
MIOHSITHS O YUCIIE.
IloBTOpEHME.
Tema 1.2. Kopau, 12 6 6
CTETICHU M JIOTapH MBI
Pa3znen 2. OcHOBBI 30 22 8
TPUTOHOMETPUH
Tewma 2.1. OcHOBHBIE 6 6
TIOHSITHS
Tewma 2.2. OcHOBHBIE 10 8 2
TPUTOHOMETPHUYCCKHE
TOXKIECTBA
Tema 2.3. 6 4 2
[TpeobpazoBanus
MPOCTEUIIINX
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI
Tema 2.4. 8 4 4
Tpuronomerpuueckue
ypaBHEHUS U
HEPABCHCTBA
Pasznen 3. ®ynkumuu, 44 32 12
UX CBOWCTBA U
rpaguKu.
Tema 3.1. @yHkuMH 4 2 2
Tewma 3.2. CBoticTBa 4 2 2
byHKIMiI
Tewma 3.3. O6partnbie 2 2
byHKIIMN
Tema 3.4. Crenenusle, 34 26 8
MOKa3aTelbHbIE,
norapuMUIECKUE 1
TPUTOHOMETPHYECKHE

13




¢dbyakuun. OOpaTHbIC
TPUTOHOMETPHYECKHE

byHKIUHA

Pa3zgen 4. Hauana
MaTeMaTHYeCKOro
aHaJInu3a

36

28

Tema 4.1.
IlocnenoBarensHOCTH

Tema 4.2.1TponsBoanas

18

o

Tema 4.3.
[TepBooOpasnas u
WHTETpaI

12

o

Paszgen S. YpaBHenust
M HEPABEHCTBA

22

Tema 5.1. YpaBHeHus u
CHCTEMbI YpaBHEHUH

Tewma 5.2. HepaBencrsa

Tema 5.3.
Hcnons3oBanue
CBOWCTB U rpa)uKoB
(GYHKIMH IpU pelieHuu
YpaBHEHUU U
HEPABEHCTB

Pazpgea 6.
KomOunaTopuka,
CTATHCTHKA W TeOpHs
BEPOATHOCTEM

24

16

Tema 6.1. DaeMeHTHI
KOMOMHATOPUKHU

10

Tema 6.2. DneMeHTHI
TEOPHUH BEPOATHOCTEN

Tema 6.3. DaeMeHTHI
MaTeMaTUYECKOM
CTaTUCTUKU

Paspnen 7. I'eomerpus

60

Tema 7.1. IIpsimele u
IUIOCKOCTH B
IIPOCTPAHCTBE

12

Tema 7.2.
MHoOrorpaHHuKH

12

Tema 7.3. Tena u
MMOBEPXHOCTH BpaICHUS

12

Tema 7.4. U3mepenus B
T€OMETPHUH

12

Tema 7.5. KoopauHatsl
U BEKTOPHI

12

Pasznen
8.3akarounrennHoe
NMOBTOPEHME.

44

34

10

Bcezo:
MAKCUMAJIbHAA ylle6Hd}Z

284

202

82

15

14




naepysxa — 300 yacos,

6 MoMm yucine
obs3amenvhas
ayoumopHas Hazpysxa — 284
yaca,

camocmosimenvHas paboma
— 4 yaca,

KoHcyabmayuu — 6 yacos,
NPOMEIHCYMOUHAS
ammecmayusi — 6 yacos.

B gpopme npaxmuuecxou
noozomoexu — 15 uacos.

4. IIPUMEPHBIE TEMbI PE®EPATOB (IOKJIAJOB) "
NHINUBUAYAJIBHBIX ITPOEKTOB

- HenpepeiBHBIE 1pOOH.

- [IpumeHeHne ClI0KHBIX IPOLIEHTOB B 3KOHOMUYECKHUX PacyeTax.
- [TapajutennbHOE IPOEKTUPOBAHHE.

- CpenHMe 3HAYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

- BextopHoe 3a1anue npsAMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.
- Crio>keHre TapMOHMYECKUX KOJICOaHUIA.

- I'paduueckoe pemieHre ypaBHeHUN 1 HEPABEHCTB.

- [IpaBunbHbBIE U TOTYNIPABUIBHBIE MHOTOIPAHHUKH.

- Konnueckue ceyeHns 1 uX NPUMEHEHHE B TEXHUKE.

- [lonarue nuddepenmana 1 ero NPUIOKEHU.

- CxeMmblI MOBTOPHBIX UCTIBITaHUM bepHymu.

- UccnenoBanue ypaBHEHUN U HEPABEHCTB C IIapaMETPOM.
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5. XAPAKTEPUCTHUKA OCHOBHbBIX BUJOB JEATEJIBHOCTHU

CTYAEHTOB

Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
00yueHust CTYA€HTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)
BBEJAEHUE O3HakoMJIEHHE C pOJIBI0 MATEMAaTUKH B HAyKe, TEXHHUKE,

HKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOH
nesTenbHoCTH. O3HaKOMIIEHHE C LEISIMU U 33/1a4aMU U3yUCHUS
MaTeMaTHKu npu ocBoenuu npodeccuii CI1O u crienpanbHOCTEH
CIIO

Paszgea 1. AJITEBPA

Tema 1.1. Pa3Burue
MOHATHSA O YHCJIE.
IloBTOpPEHME

Brimonnenue apudMeTndeckux IeHCTBUNA HAl YUCIaMU, COUeTast
YCTHBIE U TIUCbMEHHBIE ITPUEMBI.

Haxoxxnenne npuOiIMmKeHHbIX 3HAYCHUN BETUYUH U
NOTPELIHOCTEN BbIYUCICHHUH (a0COTOTHON U OTHOCUTENBHOM);
CPaBHEHUE YHMCIIOBBIX BBIPAKEHUM.

Haxoxxaenue ommoOok B npeoOdpa3oBaHUsIX U BBIYMCIEHUSAX (OTHO-
CHUTCSI KO BCEM IYHKTaM IpOrpammbl)

Tema 1.2. KopHnu,
CTeIeHH, JJOrapu(pmMbl

O3HakoMJIEHUE C OHATHEM KOPHS N-1/ CTETIEHH, CBOMCTBAMU
paZvKaJIoB U MpaBUIaMHU CPAaBHEHUS KOPHEH.

®opMynHpOBaHHUE ONPEAEIICHUS] KOPHS U CBOMCTB KOPHEH.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIOJHEHUE IPUKUIKU
3HaueHus KopHsa. [IpeobpazoBanue 4ucIOBBIX U OYKBEHHBIX
BBIPAKEHUI, COIEPIKAILUX PaJUKAIIbI.

Brimonnenue pacueroB no Gopmyrnam, CoIepKaliuM pagruKaibl,
OCYIIECTBIISIs1 HEOOXOJUMbIE IIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTH BBIpAXKEHUM ¢ pagukanamu. Peme-
HUE UppaALMOHATIBHBIX YPABHEHUH.

O3HaKOMJIEHHE C IOHSITHEM CTETIEHH C ACHCTBUTEIbHBIM
ITOKa3aTeNeM.

HaxoxxaeHne 3HaueHul cTeneHy, UCI0b3ysl TP HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-I CTENIEHH B BUJIE CTENIEHU C IPOOHBIM
MOKa3aTeJIeM U Ha00O0pOT.

DopmyIMPOBAHUE CBOKCTB CTEIIEHEN. BhIuncieHne CTeEneHe ¢
paloHaIbHBIM TOKA3aTeJIEM, BBINOJTHEHUE TPUKUIKU 3HAUEHUS
CTETIEHH, CPABHEHHUE CTEIICHE.

[IpeoOpa3oBanne YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEpKa-
LIMX CTENEHH, IPUMEHSISI CBOMCTBA. Pellenne nokasaTesbHbIX
YPaBHEHHH.

O3HakoMJIEHHME ¢ TPUMEHEHNEM KOPHEN U CTENIEHEH IpU BbIUUCIIE-
HUHU CPEIHMX, JEJIEHUH OTPe3Ka B «30JI0TOM CeueHNn». Pemenne
MIPUKJIAHBIX 3a/1a4 Ha CIIOHBIE MPOIEHTHI

IIpeoOpa3oBanue aJre-
Opan4ecKux
BbIPaKEeHHU I

BrimonHenue npeodpa3zoBaHuii BRIpAXKECHHH, MpUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEN U JIOrapu(MOB.
Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUN
norapuMuueckoro BeipaxkeHus. Pemenne norapugmuaeckux
YpaBHEHUI
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Paznesa 2. OCHOBBI TPUTTOHOMETPHUU

Tema 2.1. OcHOBHBIE
MOHATHSA

N3yuenue paaraHHOTO METO/1a U3BMEPEHHUSI YTIIOB BPAILEHUS U UX
CBSI3M € TpagycHOM Mepoii. 300paxeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C €T0 PACIIOJIOKEHHUEM.
dopmyIupoBaHuE ONpeIeIeHII TPUTOHOMETPUUECKHUX (HYHKIUI
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO
TPEYroJbHUKA U O0OBSICHEHHE UX B3aUMOCBSI3U

Tema 2.2. OcHOBHBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPHUUYCCKUX TOXKIACCTB IJIA

TPUTOHOMETPHYECKHE |BBHIYKMCIICHUS 3HAYCHUIN TPUTOHOMETPUUECKUX (PYHKIIHI 110 OJJHOU
TOXK/1eCTBA 13 HUX
Tema 2.3. N3ydyeHnne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYJIbI

IIpeodpa3oBanus npo-
CTelIuX

CJIO’KEHHUSI, YIBOCHHUS, TIPEOOPa30BaHMS CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHUE U MPOU3BEICHUS

TPUTOHOMETPHYECKHX |B CyMMY U IIPUMEHEHHUE IIPU BBIYUCICHUN 3HAYCHUS

BBIPaKCHU I TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIECHHUS €TO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’>KHOCTH M IPUMEHEHHE UX JJIs BbIBO/Ia (OPMYII IPUBEICHHUS

Tema 2.4. Pemienue no gpopmyiiaMm 1 TPUrOHOMETPUUECKOMY KpPYTy IIPOCTEN-

Tpuronomerpuveckue |IIUX TPUTOHOMETPUYECKUX YPABHEHUM.

YPABHEHHSA U [IpumeHeHue o0IIMX METOJIOB pellleH s ypaBHEHHH (puBeacHNE

HepaBeHCTBA K JITHEHHOMY, KBaJIpaTHOMY YPaBHEHHUSIM, METOJ| Pa30KEHUs Ha

MHO>KUTEIH, 3aMEHbI IEPEMEHHOMN ) IPU pEILICHUN
TPUTOHOMETPUUYECKUX YPABHEHUM.

O3HakoMIIeHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
(GyHKIHA.

N3yuyenue onpeneneHuii apKkCUHyca, apKKOCUHYCA, apKTaHI€HCa
qucna, GopMyaupoBaHHE UX, N300paKeHUE Ha EAMHUYHON OKPYXK-
HOCTH, IPUMEHEHHUE NIPU PELICHUH YPABHEHUH

Paznea 3. ®YHKIIUU, UX CBOMCTBA U TPAGUKH

Tema 3.1. ®yHkuuu

O3HakOMJIEHHE C IOHITHEM NIEPEMEHHOM, IPUMEPaMU
3aBUCUMOCTEN MEXIY IEPEMEHHBIMH.

O3HakoMJIEHHE C TIOHATHEM IpaduKa, orpeieeHue MPHUHAIeK-
HOCTH TOUYKH rpaduky pyHkuuu. Onpenenenue no Gopmyiie nmpo-
cTellIel 3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue no
(dhopmyse oTHOM IEpeMEHHOM uepe3 Ipyrue.

O3HakomiieHHe ¢ onpezeneHreM QyHKINUU, GOPMYIHPOBAHUE €TO.
Haxoxxnenue obactu onpeneneHus u 00J1acTu 3HAYCHUM

byHKIIUHU

Tema 3.2. CBoiicTBa
pyHkumMu

O3HakomiIeHHE C MpUMepaMu (QYHKIIMOHAJIbHBIX 3aBUCUMOCTEHN B
peanbHBIX MPOLIECCAX U3 CMEKHBIX NTUCHUILUIMH. O3HAKOMJIEHUE C
JIOKA3aTeJIbHBIMU PACCYKICHUSMH HEKOTOPBIX CBOMCTB JIMHEMHOMN
Y KBaJIpaTUYHOU (DYHKIIMH, MTPOBEACHNUE UCCIIEIOBAHUS JINHEHHOM,
KYCOYHO-JTMHEHHOH, TPOOHO-TMHEIHHOM U KBAIPATHIHON
¢byHKIMH, mocTpoeHue ux rpadukoB. [locTpoenue u uyTeHme
rpaduxoB pynkuuii. Mccnenopanue GyHKINN.

CocraBneHnue BUI0B (PYHKIHN TTO JAHHOMY YCJIOBHIO, PEIICHUE
3a/1a4 Ha YKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpaduka QyHKIMH

Tema 3.3. O0paTHbIe
pyHkumMu

Nzyuenne nmousitust 00paTHON (GYHKIINH, ONpeieNieHHe BUA U TI0-
cTpoenue rpaduka oOpaTHON QYHKIMHU, HAXOXKIEHUE ee 00JIacTh
ompeneneHus: u obmactu 3HaueHui. [I[pumenenre cBONCTB
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(GyHKIUH Npy UCCIIEIOBAHUM YPAaBHEHUH U PEIICHNUH 3a]a4 Ha
sKcTpeMyM. O3HAKOMJICHHE C TTOHITHEM CIIOKHOU (YHKIIUU

Tema 3.4. CTeneHHble,
NnoKa3sareJibHble,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
pynxkunu. O0paTHbie
TPUTOHOMETPHYECKHE
GyHkumnu

Brruucnenue 3naueHuii GyHKIMHA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenne NOJI0KEHUS TOYKH Ha TpaduKe 1Mo ee KOOpIuHaTaM
1 Ha00OpOT.

Hcnonp3oBanne cBOMCTB (DYHKIMI U1 CpaBHEHUS 3HAYCHHUIA
CTerneHe u jorapudmMos.

[TocTpoenne rpaMKOB CTENEHHBIX U JIOTapUPMHUUECKUX

hyHKIHIA.

Perienune nokaszaresbHbIX U JOrapu(pMUUECKUX YPaBHEHUN U HEpa-
BEHCTB 110 U3BECTHBIM AJIFOPUTMAaM.

O3HakoMJIEHHE C IOHATHEM HENIPEPBIBHOM MepHOANYECKON (PYHK-
1uH, GopMyIHMpPOBaHKUE CBOWCTB CUHYCA M KOCHHYCA, TIOCTPOCHHE
UX TpaduKoB.

O3HaKOMJICHHE C TIOHATHEM TaPMOHHYECKUX KOJICOAHUHN U
IpUMEpaMu TapMOHMUYECKUX KOJIeOaHUH /1JIs1 OIIMCAaHUs POLIECCOB
B ()M3HKE U IPYTUX 00JACTAX 3HAHMUS.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON MEpHOANYECKO QyHKINH,
(hopMyIHpOBaHNE CBOMCTB TAaHTE€HCA U KOTAHT€HCA, TIOCTPOCHHE
UX TpaduKoB.

[TpumeHeHne CBOWCTB (QYHKIUH TSl CPAaBHEHUS 3HAUCHUH
TPUTOHOMETPUYECKUX (PYHKLUH, pelIeHHUs] TPUTOHOMETPUYECKUX
ypaBHeHUH. BeimoHeHne mpeobpa3oBanus rpaduKoB

Pasznea 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 4.1.
ITocienoBaTeILHOCTH

O3HaKOMJIEHHE € IOHATHEM YHUCIOBOM IIOCIEN0BATEIbHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3HaKOMJICHHME € IOHATHEM IIPEJIENA MTOCIEN0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOT'O YUCIIOBOTO
psiia Ha MpUMeEpe BBIUMCIIEHUS CYMMbI OECKOHEUHO yObIBaroLIeH
r€OMETPUYECKON ITPOTPECCUH.

Pemienue 3a1a4 Ha npuMeHeHne GOPMYIIbl CyMMbI OECKOHEYHO
yObIBaIOLIEil reOMETPUUECKON POrPECCUU

Tema 4.2.
IIpousBoanasn

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3yuenue u popMynupoBaHue €€ MEXaHUYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YUEHHE aITOPUTMA BBIUUCIICHHUS
MIPOU3BOIHOM Ha MPUMEpE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.

CocrapneHue ypaBHEHUs KacaTelIbHOW B 00IIIeM BHIE. Y CBOCHUE
npaBui TG GepeHIMpOBaHNs, TAOIUIBI TPOU3BOIHBIX
3JIEMEHTapHBIX PYHKINH, IpUMEHEHUE A1 AMPPEpEeHIPOBAHUS
(GyHKIMH, cCOCTaBIeHUs ypaBHEHUs KacaTeabHOU. M3ydyeHune
TEOPEM O CBSA3HM CBOMCTB (PYHKIIMHU U MPOU3BOHOM, hop-
MYJINPOBKa HX.

[IpoBeaeHne C MOMOIILIO MPOU3BOIHOM HCCIICIOBAHUS (DYHKITUH,
3aJaHHOH (popMyIOH.

YcTaHoBNIEeHUE CBSI3U CBOMCTB (PYHKIIMU U MPOU3BOAHOMN MO UX
rpapukam.

[IpuMeHeHne MpOU3BOHOM /11 PEIICHUS 337]a4 Ha HAX0KJICHHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HAXOXKJICHHUE
JKCTpeMyMa

18




Tema 4.3.
ITepBooGpa3nas n
HHTerpaJ

O3HakoMJICHHE C IOHATHEM MHTETpasia U MepBOOOPaA3HOM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOuuna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOM,
BBIUMCJIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIHH.
Pemenue 3a1a4y Ha IpUMEHEHUE UHTETpaJIa JJis BBIYUCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

Pa3nea 5. YPABHEHUWS 1 HEPABEHCTBA

Tema 5.1. YpaBHeHus
U CHCTEeMbI YPABHEHUIl

O3HaKOMJICHHE C IPOCTEHIINMHU CBEJCHUSAMH O KOPHAX
anredpanvyeckux ypaBHEHUH, IOHATUSAMU UCCIEIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3ydenue Teopun paBHOCHIIBHOCTH YPAaBHEHUN U €€ IPUMEHEHMUSL.
IloBTOpEHME 3aNUCH PELICHNS CTAaHAAPTHBIX YPABHEHUM, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH ISl CBEACHUS K CTAaHJAPTHOMY
yYPaBHEHHIO. Penienne panyoHanbHbIX, UPPAalMOHAIBHBIX,
[I0Ka3aTeIbHbIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Hcnonb3oBanue CBOMCTB U rpaMKOB (PYHKIMH 11 peleHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemienue ypaBHeHM ¢ IpUMEHEHNEM BCEX MPUEMOB (Pa3iioKeHUs
Ha MHOYKUTEJIN, BBEJICHUSI HOBbIX HEU3BECTHBIX, MIOJICTAHOBKH,
rpaguIecKoro METo/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IMYHBIX
Croco00B.

Tema 5.2. HepaBencrBa

O3HakoMIIEHHE C OOIIUMH BOIIPOCAMH PEIICHUSI HEPABEHCTB U
HCIOJIb30BaHNE CBOMCTB U IpaUKoB (PYHKUUN IPU peLICHUU
HepaBeHCTB. PelieHre HepaBEeHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.

Tema 5.3.
HUcnouab3oBanue
CBOMCTB U rpauKoOB
GyHkumii npu
pelieHry YPAaBHeHH U
HEPABEHCTB

O3HakoMJIEHHE C OOIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB,
YpaBHEHUH U X CUCTEM, UCIIOJIb30BAHNE CBOMCTB U Ipa)uKOB
(GyHKIMN TpU peIIeHuN HEPABEHCTB, YPABHEHUH U UX CHUCTEM.
Pemrenne HepaBeHCTB, ypaBHEHUN U X CUCTEM C IPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.

Tema 5.4.
Ipuxkiaagueie 3a1a4u

[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB JJIsl pELICHUS

coJiep KaTeNbHbIX 337a4 U3 pa3IMYHbIX 001acTeil HayKu u
NpakTUKU. IHTEppeTHpOBaHue Pe3yJIbTATOB C YUETOM PEAIBHBIX
OrpaHUYECHUN

Paznea 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPHUS BEPOSITHOCTEMN

Tema 6.1. direMeHTBI
KOMOUHATOPUKH

N3yuenue nmpaBuia KOMOMHATOPUKHU M TPUMEHEHHE TIPU PELIEHUN
KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 3a/1a4 METOAOM Irepedopa U o
MIPAaBUITy YMHOXKECHUS.

O3HakoMJIEHHE C TIOHATUAMU KOMOMHATOPUKHU: pa3MEIICHUsIMH,
COUYETaHUSIMHU, ITIEpECTaHOBKaMHU U GOpMyJiaMu JJIs UX
BbIuuciieHus. OObACHEHNE U TPUMEHEHUE (popMyIT 1St
BBIYMCIICHHS pa3MELICHUH, IEPECTAHOBOK U COYETAHUM NPH
pemennu 3agad. O3HakomieHue ¢ 6uHomoM HproToHa 1
TpeyrosbHUKOM Ilackains. Pemenne nmpakTuueckux 3aaad ¢
VCIOJIb30BAHMEM MOHITUHN M TPaBUI KOMOMHATOPUKHU

Tema 6.2. Di1eMeHTHI

W3ydeHne kj1acCH4ecKoro onpesiesieHns: BEpOITHOCTH, CBOMCTB
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TeOPHUH BePOSITHOCTEH

BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTrpenue npumMepoB BBIYUCIICHUS BEPOSATHOCTEN. Pemenne
3aJa4 Ha BBIUYMCIIEHUE BEPOATHOCTEH COOBITUI

Tema 6.3. D1eMeHTHI
MaTeMATHYeCKOM
CTATUTCTUKHU

O3HaKOMJIEHHE € IPEJICTABICHUEM YHCIOBBIX IaHHBIX U X
XapaKTEPUCTUKAMH.

Pemenue npakTuueckux 3ajad Ha 00pabOTKY YMCIOBBIX TaHHBIX,
BBIYHMCIICHUE UX XapPAKTEPUCTUK

Pa3znea 7. TEOMETPUS

Tema 7.1. IIpsimbie u
IJIOCKOCTH B
MPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PAaCIIOJIOKEHUS IIPSIMBIX U IUIOCKOCTel. Pacnio3HaBanue
Ha 4epTEKax U MOCIIAX Pa3INYHbIX CIy4acB B3aHMHOIO
PacrosoKeHus IPSMbIX U IJIOCKOCTEHN, apryMEHTUPOBAaHUE CBOUX
cyxaeHui. @opmysMpoBaHUE ONPEACICHUN, TPU3HAKOB U
CBOMCTB NapaJljIeNIbHBIX U NEPIIEHIUKYISAPHBIX INIOCKOCTEN,
JBYTPAHHBIX U JUHEWHBIX YTJIOB.

BoinonHeHue nocTpoeHus yriioB MEXy NPSMBIMU, IPSIMON U TLIO-
CKOCTBI0, MEK/y IUIOCKOCTSIMU 110 ONIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEJISIX.

[IpumeHeHne MPU3HAKOB U CBOKCTB PACIIONIOKEHUS IPSAMBIX U
IIJIOCKOCTEN MPHU PELICHUM 3a1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHUPOBAHHUE Ha MOJIENISX Mep-
MEHAUKYJISPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSMBIX,
NapaJuIeIIbHBIX IUIOCKOCTEN, YIJIOB MEXY MPAMOM U INIOCKOCTBIO
1 000CHOBAaHNE NOCTPOEHUS.

Pemenue 3ana4 Ha BBIYMCICHUE T€OMETPUUECKUX BEIMYHH.
OnuceIBaHKUE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOM 710
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXKAY CKPEILNBAIOIIUMUCS
NPSIMBIMU, MEX]Ty TPOU3BOJILHBIMU (PUTrypaMu B IPOCTPAHCTBE.

DopMyIMPOBAaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYyILIECTBOBaHMSI, CBOMCTBA).

N300pakeHne Ha yepTexxax U MOJIENIIX PACCTOSIHUS U
000CHOBaHHUE CBOMX CyXAeHUN. OnpeeneHne U BEIYUCIEHNE
paccrosiHui B ipocTpaHcTBe. [IpuMenenue GopMyin u Teopem
IUTAaHUMETPUH JUJISl peLIeHUs 3a/1a4.

O3HaKOMJIEHHE C IOHITHEM NApAJUIEIBLHOTO IPOEKTUPOBAHUS U
ero coiictBamu. [Ipumenenune Teopun 1j1st 000CHOBaHUS
IIOCTPOCHMUH U BBIUUCIEHUNA. APryMEHTHPOBAHHUE CBOUX CYKIEHUIN
0 B3aMMHOM PAacIoJI0XKEHUH POCTPAHCTBEHHBIX (pUTyp

Tema 7.2.
MHuororpaHHuKu

Onucanue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOIPaHHUKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOrOIpaHHUKOB U BBITIOJIHEHNE IOCTPOEHUS Ha
N300pakeHUSIX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Brruncnenue TuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHHE CBOUX CYXKICHUH.
XapakTepucTuka U N300pakeHre CeUEeHUs, Pa3BEPTKU MHOTOIPaH-
HUKOB, BBIUNCJIEHHE IIJIOLIA/Iel TIOBEPXHOCTEN.

[TocTpoenue mpocredmmx ceueHuit Kyda, Npru3Mbl, TUPAMUJIBL.
[Ipumenenue GpakToB U CBEICHUH U3 TUTAHUMETPHH.
O3HakoOMJIEHHE ¢ BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMmyIHMpoBaHUE ONpEaeSICHUI U CBOWCTB. XapaKTepHCTUKA
CUMMETPUU TeJl BpallleHUs1 U MHOTOTPAaHHUKOB.

IIpuMmeHeHne CBOMCTB CHMMETPHUH NIPU PELIEHUM 3a/1a4.
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Hcnonb3oBanne mpuoOpeTeHHBIX 3HAHUH JUIsl HCCIIEI0BAHUS U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.

N306paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCJIOBUSM 3a/1a4

Tema 7.3. Teaa u
MOBEPXHOCTH
BpAallleHUsl

O3HakoMJIEHHE C BUJaMH TeJl BpaleHusl, pOpMyIMpOBaHUE HX
ONPEACIICHUN U CBOWCTB.

®opMyIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIIOCKOCThIO U
TUTOCKOCTH, KacaTellbHOU K cdepe.

XapakTepucTuKa U U300pakeHre TeJl BpallleHUs, UX Pa3BepPTKH,
CEYCHMUS.

Pewrenue 3a1ad Ha NOCTpOEHUE CEUECHMI, BBIYMCIECHUE JJINH,
paccTosiHui, yrioB, moniaaei. [Iposenenne nokazarenbHbIX
paccyXJI€HHUI NpU PEIICHUH 3a7a4.

IIpuMeHeHne CBOMCTB CUMMETPHM IIPU PELICHUM 3a1a4 Ha Teja
BpalleHUs, KOMOMHALIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TeJ M BBHIIIOJIHEHUE PUCYHKA 110
YCIJIOBHIO 33J1a4u

Tema 7.4. U3mepenus B
reoMeTpuH

O3HaKOMJIEHHE C OHATUSAMH IIJIOLAAN U 00bEMA, aKCHOMaMU U
CBOMCTBaMH.

Pemenue 3a1a4y Ha BbIYMCIICHUE TIOMIAAEH MIIOCKUX (QUTYD C
MPUMEHEHHEM COOTBETCTBYIOUINX (OpMYI U (HaKTOB U3
w1aHuMeTpun. M3ydeHue TeopeM o BEIYUCIEHUN 00bEMOB
IIPOCTPAHCTBEHHBIX TEJ, PELICHUE 3a/1a4 Ha IPUMEHEeHue Gopmyil
BBIUUCIIEHUS 00beMOB. M3yueHne hopMyn 1151 BEIYUCICHUS
IJI0LIa/Iel OBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILCHUS.
O3HaKOMJIEHHE C METOJJOM BBIYMCIEHUS IUIOIIA U [IOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BBIYMCIIEHUE IJIOLIA el TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

Tema 7.5. KoopauHaTsl
U BEKTOPbI

O3HaKOMIJICHHE C TOHITHEM BCKTOpaA. I/I3y‘~ICHI/Ie I[eKapTOBOﬁ
CHUCTCMbI KOOpAWHAT B IPOCTPAHCTBEC, MOCTPOCHUCE 110 3aJaHHBIM
KOOpAuHaTaM TOYCK U HJ'IOCKOCTCI\/'I, HaxXO0XJCHUC KOOpANHAT
TOYCK.

HaxoxxaeHue ypaBHEHUH OKPYKHOCTH, C(eEpbI, IIIOCKOCTH.
Brruncnenue paccTossHUN MEXly TOUKAMH.

N3ydeHne cBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUJI PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABHUII HAXOKIAEHUS KOOPIH-
HaT BEKTOpPAa B IPOCTPAHCTBE, IPABUJI IEUCTBUIN C BEKTOpaMH,
3aIaHHBIMHA KOOPJAMHATAMH.

[IpumeHeHne Teopuu Npu PEeIIEHUH 3a/1a4 Ha JEHCTBUS C
BeKTOpaMHu. VM3yueHne CKaJIIpHOTO ITPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS NPSIMOM U IIIOCKOCTHU. [[puMeHenne
TEOPHH NPU PEIICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH,
KOOpJAWHATHBIN METOJ, IPUMEHEHUE BEKTOPOB Ul BBIYUCICHUS
BEJINYUH YTJIOB U paccTOSSHUNA. O3HAKOMIIEHHE C
JI0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PAaCIIOJIOKEHUH MIPSMBIX U IIJIOCKOCTEN C HCIIOJIb30BAHUEM
BEKTOPOB

Pasnea 8. SAKJIIOYUTEJIBHOE IIOBTOPEHHUE

[IpeoOpa3oBaHue BbIpaXXEHHI: CTENIEHHBIX, I0KAa3aTEIbHBIX,
TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX, BEIPAKEHUH,
coJiepKalMX KOpHU. Penienne ypaBHEHHI: OKa3aTeIbHBbIX,
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Jorapu(pMUUECKUX, TPUTOHOMETPUUECKUX, UPPALIUOHATIBHBIX,
npoOHo-pannoHanbHbIX. MccnenoBanue ¢pynkuuit. Pemenne
HEpPaBEHCTB: JPOOHO-pallMOHANIBHBIX, IOKA3aTEIbHbIX,
norapuMuuecKux. Pemenne cucreM ypaBHEHU U HEPAaBEHCTB.
Pemenne reoMeTpuuecKux 3amau.
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6. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE PABOYEM TPOTPAMMBI

OcBoenne mporpammbl  mpeamera  «MaremaTukay — MpennojiaraeT  HalIW4he B
npodeccuoHanbHOM  00pa3oBaTeNbHOW OpraHU3alluy, peaau3ylolleil 00pa3oBaTeIbHYIO
nporpaMMmy cpeanero oOmiero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 6aze
OCHOBHOTO 0011ero o6pa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTb
obecrieunTh 00ydaromuMcsi CBOOOJHBIN ocTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U B
nepuoj BHEY4eOHOM e TEIbHOCTH.

[Tomemenne kaOuWHETa JODKHO YAOBIETBOPATH TpeboBaHusM CaHHUTapHO-3IUAEMHUO-
gorudeckux npaBuia u HopMatuBoB (CanlluH 2.4.2 Ne 2821-10) 1 ObITh OCHAIICHO THIIOBBIM
000pyI0BaHUEM, YKA3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHCIE CHEIHATHN3UPOBAHHON
yueOHOI MeOenblo U CpeacTBaMU OOyUeHHs, JOCTATOYHBIMU ISl BBIMOJIHEHUs TPEOOBaHUN K
YPOBHIO MOATOTOBKH 00YYaIOITIXCS.

B kabunere H0MKHO OBITH MYJIBTUMEIUITHOE O0OpYIOBaHHE, MOCPEACTBOM KOTOPOIO
YYaCTHHKH 00pa30BaTeIbHOTO MPOIecca MOTYT IPOCMATPHUBATH BU3YAIbHYIO HHPOPMALIUIO T10
MaTeMaTHKe, CO3/1aBaTh MPE3CHTALlMU, BUACOMATepUAIbl, HHBIE IOKYMEHTHI.

B cocraB yueOHO-METOINYECKOTO U MAaTePHAIHHO-TEXHHUECKOTO 00ECTI€YeHUS TIPOTPAMMBI
npeamera «MaTteMaTHKay BXOIT:

* MHOTrO()YHKIIMOHAJIbHBII KOMILIEKC MIPEToaaBaTes;

* HarIAJIHbIE TOCOOUS (KOMIUIEKTHI y4eOHBIX TA0JINII, IIJIAKATOB, TOPTPETOB BHIIAIOIIUXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

*  UHPOPMAITMOHHO-KOMMYHUKATHBHEIE CPE/ICTBA;

* SKpPaHHO-3BYKOBBIEC TOCOOUS;

* KOMIUIEKT TEXHUYECKOHN JTOKYMEHTAIINH, B TOM YHUCJIE [TacIopTa Ha CPeJICTBAa 00yUEeHUS,
WHCTPYKIIMU TI0 UX UCIIOJI30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OuONMHMOTEUHBIN QOH/T.

B Oubnuoteunslii GoHI BXOIAT yueOHHKH, ydyeOHO-MeToauueckue KoMIuieKTol (YMK),
oOecrieunBaroOIINe OCBOCHUE TpeaMera «MaTemMaTHKa», peKOMEHIOBAHHbBIE WU JOIYIICHHBIC
JUTSL MICTIONBh30BaHMs B MPO(ECCHOHATBHBIX 00pa30BaTeNbHBIX OpPTaHU3aAIUIX, PEATU3YIONIUX
00pa3oBaTeNbHyI0 IPOrpamMmy cpeHero ooOiero odpa3zoBanus B npenenax ocBoenus: OITOIT
CIIO Ha 6a3e 0OCHOBHOTO 001I1er0 00pa30BaHMsL.

bubnuoTredHbIit GOHT MOKET OBIThH JOMOJIHEH YHIMKIIONEANSIME, CIIPAaBOYHUKAMH, HAyIHOM,
HAYYHO-TIOMYJISIPHOM U IPYTOi TUTEepaTypoi o MaTeMaTHKe.

B nporniecce ocBoeHMs TiporpamMMBbl  ripeaMeTa «MaTemMaTrukay CTYIEHTBI JIOJDKHBI TIOJTYIHTh
BO3MOXXHOCTh JIOCTYIIA K AJIEKTPOHHBIM Y4eOHBIM MaTepuaiaM 1Mo MaTeMaTHUKe, UMEIOIIUMCS B
cBOOOTHOM JocTyrie B cetH VIHTEepHET (QJIEKTPOHHBIM KHHTaM, TMPAKTHKyMaM, TeCTaM,
matepuanam EI'D u np.).
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7. IEPEYEHb YUEBHBIX U3JJAHU, THTEPHET-PECYPCOB

das cryneHToB

Anumos II1.A. u Op. Matemartuka: anreOpa 1 Hauajaa MaTeMaTHYECKOrO aHaIN3a, TeOMETPUS.
Anrebpa ¥ Hadana MaTeMaTHYecKoro aHaiusa (0a3oBeli M yrayOseHHBIH ypoBHHM).10—11
Knaccel. — M., 2020.

Amanacan JI. C., Bymysog B. @., Kadomyes C.b. u dp. Marematuka: anreOpa ¥ Hayaia
MaTeMaTh4yeckoro ananusa. ['eomerpus. I'eomeTpus (0a30BbIi U YIIIyOJICHHBIM ypOBHH). 10—
11 xmaccel. — M., 2021.

bawmaxose M. . MatemMatuka: yueOHUK JIJIsl CTYI. YUPEXKIACHHUH cpell. mpod. oOpa3oBaHusI.

—M., 2015.

bawmaxoe M. U. Marematuka. COOpHUK 3amad mpodUIbHON HANpPaBJICHHOCTH: yueO.
nocooue ISl CTYNI. yupekaeHui cpea. mpod. odpazosanus. — M., 2015.

bawmaxoe M. H. Maremaruka. 3amaqyHuk: y4ueO. mocoOue Juisl CTyI. YYPeKIACHUN cpejl.
npod. obpazosanus. — M., 2015.

bawmarxoe M. HM. Marematuka. DIJIEKTPOHHBI yue0.-METOJA. KOMIUIEKC ISl CTYA.
yupexaeHuit cpea. npod. odpazosanus. — M., 2015.

bawmaroe M. M. Marematuka (6a30Bblit ypoBenb). 10 kinace. — M., 2015.

bawmaxos M. M. Marematuka (6a30BbIii ypoBens). 11 kimacc. — M., 2015.

bawmarxose M. . Anrebpa u Havana aHanu3a, reomerpus. 10 kimace. — M., 2015.

bawmarxos M. . Marematuka (6a30BbIii ypoBeHb). 10 kiacc. COOpHUK 3a1a4: y4ued. 1moco-
oue. — M., 2008.

bawmarose M. . Marematuka (6a30BbIii ypoBeHb). 11 kimacc. COopHUK 3amad: y4ued. moco-
oue. — M., 2012.

Iyces B.A., [pucopves C.I., Heoreuna C.B. Marematnka g npodeccuii u
CHEIMAIbHOCTEH COIMAbHO-O9KOHOMHYECKOTO Tpoduis: Y4eOHUK ISl CTYHd. YUYPEKICHHM
cpen. mpod. odpazoBanus. — M., 2017.

Konseun FO. M., Tkauesa M. B, ®@edeposa H. E. u op. Marematuka: anreOpa u Hayaia
MaTeMaTHYeCKOro aHaiu3a. AnreOpa W Hadajla MaTeMaTHYecKoro aHanm3a (0a30BbId U
yrinyoneHssiii yposau). 10 knace / mon pea. A.b. Kuxuenko. — M., 2017.

Konseun FO. M., Tkauesa M. B., ®@edeposa H. E. u op. Matematuka: anrebpa u Hadaja
MaTeMaTHYeCKOro aHanu3a. Anredpa W Hauajga MareMaTudeckoro aHanmu3a (0a3oBbIl u
yrayoneHHsiit ypoBuu). 11 kmace / mox pea. A. b. XKwkuenko. — M., 2017.

s npenogasaresieit

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit

Denepanum.

[Tpuka3 Munuctepcra obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepk1eHHH
(denepabHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPeAHEro (TOJHOT0) 00IIero
o0pa3oBaHU.

bawmaxos M. M. MaTtemaTtuka: KH. JJIs periogaBaTesisi: MeTol. mocodue. — M., 2013.

bawmarose M., L[vicanos L. M. MeTonudeckoe mocodue st HoAroToBku k EI'D. — M.,

2011.

HNHuTepHeT-pecypcnl
1. www.feior.edu.ru (MapopManioHHbIe, TPEHUPOBOYHBIE M KOHTPOJIEHBIC MAaTEPHAIbI).

2. www.sehool-eolleetion.edu.ru (Equnas kosuiekimu udpoBsIX 00pa30BaTeIbHBIX
pECypCOB).

3. http://mathelp.spb.ru

4. http://reshebnik.ru/.solutions/

24


http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/
http://mathelp.spb.ru/
http://reshebnik.ru/.solutions/

5. http://www.exponenta.ru/
6. http://www.math.ru/
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